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indiana Micbigan

P.O. Box 16631
Columbus, OH 43216

JNDIANA
NlCHIGAN
POWER

AEP:NRC:0692BY

Donald C. Cook Nuclear Plant Units 1 and 2
Docket Nos. 50-315 and 50-316
License Nos. DPR-58 and DPR-74
NFPA CODE REVIEW AND RELATED APPENDIX R
SER CLARIFICATIONS

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Attn: T. E. Murley

December 2, 1991

Dear Dr. Murley:

Reference: NRC Safety Evaluation Report, J. Giitter to
M. P. Alexich dated April 26, 1990

This letter provides information related to fire protection of the
Donald C. Cook Nuclear Plant. Specifically, it 1) transniits our
NFPA Code Review, and 2) clarifies a possible misunderstanding of
the Cook Nuclear Plant fire alarm system circuit electronic
supervision.

Regarding the NFPA Code Review, Attachment 1 to this letter
provides an executive summary and an explanation of the NFPA Code
Compliance documents. This attachment also contains justification
for not performing a compliance review of some sections of the NFPA
Code, specifically NFPA 17, 80, 90A and 232. Attachment 2 to this
letter is the six volumes of the NFPA Code Compliance Report.

Regarding the fire alarm circuit, the April 26, 1990 Safety
Evaluation Report (SER) indicates in Section 2.3.2 that all fire
alarm system circuits are supervised in accordance with the NFPA
72D Code with the exception of two circuits in the control room.
This, however, is not the case and has resulted in a discrepancy
between the SER and our actual installation. There actually are
more than two circuits that are not electronically supervised.
These include some water flow, sprinkler alarms, fire detection,
and suppression actuation/initiating systems that are not
electronically supervised in accordance with NFPA 72D.
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Dr. T. E. Murley -2- AEP:NRC:0692BY

Justifications for each are outlined in Attachment 3 to this
letter. This information has been extracted from the NFPA Code
Review for your convenience. This response is based on the 1986
edition of NFPA 72D.

Section 2.3.2 of the subject SER also iterated our initial intent
to have "reflash" capability installed on fire protection alarm
systems by December 31, 1991. Because we have encountered
scheduling difficulties with other modifications, such as
'installation of a new fire protection water supply, and because the
fire alarm "reflash" project has proven to be more complex than
originally perceived, it is now rescheduled for completion by
December 31, 1994.

This document has been prepared following Corporate procedures that
incorporate a reasonable set of control to ensure its accuracy and
completeness prior to signature by the undersigned.

Sincerely,

Vice President

dfw

Attachments

cc: D. H. Williams, Jr.
A. A. Blind - Bridgman
J. R. Padgett
G. Charnoff
NFEM Section Chief
A. B. Davis - Region III
NRC Resident Inspector - Bridgman
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1. 0 INTRODUCTION

l. 1 Overview

The following is intended to provide a brief summary of the NationalFire Protection Association (NFPA) Code Compliance reviews performedat Cook Nuclear Plant. These code compliance reviews were performedto evaluate certain fire protection systems against specific NFPA
Codes. The fire protection systems of concern are those protecting
safe shutdown and safety related systems in the Containment,Auxiliary, Turbine and Screenhouse Buildings. The fire protection
systems in these areas have been evaluated against NFPA Codes 10, 12,
12A, 13, 14, 15, 72D and 72E.

AEPSC has committed to fourteen NFPA Codes. These codes are NFPA 10,
12, 12A, 13, 14, 15, 17, 20, 30, 72D, 72E, 80, 90A and 232.

ABB Impell Corporation was contracted to review, evaluate and justify
code compliance issues for NFPA 10, 12, 12A, 13, 14, 15, 72D and 72E.
Only the fire detection and suppression systems located in certain
safety related areas of the plant were evaluated by ABB Impell. The
results of their review are contained in Report No. 09-0120-0123,
dated May, 1988.

AEPSC conducted its own review of NFPA Codes 17, 20, 30, 80, 90A and
232 to determine its position on these remaining codes. AEPSC's
decision to perform a code compliance review is based on several
factors. These factors included the subject of the NFPA Code, the
safety classification of the system(s) covered by the code, the degreeof benefit to be gained, the extent of previous evaluations and the
actual commitment which specifically references the NFPA Code. It was
concluded that only NFPA 20 and 30 should have a code compliance
review performed. The other NFPA Codes did not require a review
because the applicable systems had been previously reviewed under adifferent format or were nonsafety related. AEPSC's positions on
these codes are stated in Section 2.0.
NFPA 20 Code Compliance Evaluation for fire pumps was completed in
December of 1988. NFPA 30 Code Compliance Evaluation for the storageof flammable liquids was completed in June of 1990. The results of
these reviews are contained in their own code compliance evaluation
reports.
During a November 1 and 2, 1989 meeting with the NRC (Messrs. D.
Kubicki and J. Glitter of NRR and J. Ulie, Region III), we discussed
our original NFPA Code Compliance Program. Our original NFPA Code
Compliance Program was restricted to fire detection and suppression
systems in certain safety related areas. The NRC requested that this
review be expanded to cover all safety related areas. These
additional fire protection systems (in the expanded areas) are to be
reviewed against the "significant" deviations that were found in ouroriginal NFPA Code Compliance Review, ABB Impell Report 09-0120-0123.
This also limits our review to only the NFPA Codes in which we have
performed a past review. This NRC request was further documented intheir SER, dated April 26, 1990, concerning their review of the
Appendix R Safe Shutdown Capability Assessment, Proposed Modifications
and Evaluations Report (Revision 1, dated December, 1986).



ABB Impell also performed our Expanded NFPA Code Compliance Report.
Their review focused on the significant deficiencies previouslyidentified under the original NFPA Code Compliance Report, No. 09-
0120-0123. The significant deficiencies'ere defined as those that
would impact system effectiveness (i.e., nozzle spacing, obstructions,
system materials installed, etc.), supervision (i.e., method of
connection to plant fire alarm system) and maintenance (i.e.,surveillance performance and procedures). The results of their review
are contained in Report No. 09-0120-0381 dated January, 1991.

These reports are a "snapshot in time" of the Cook Nuclear Plant
compliance status with the NFPA codes. Future additions, deletions,
and modifications to these systems will occur as the plantconfiguration changes. Engineering supplements to the NFPA Code
Compliance Evaluation reports will be prepared to document and justify
any further deviations from compliance with these codes which occur as
a result of these configuration changes.

1.3 Sco e of Work

Each code compliance evaluation reviews the identified fire protection
systems and determines compliance with or noncompliance with specific
NFPA Code requirements. The code requirements upon which the fire
protection systems were reviewed were based on the edition years which
were in effect at the time the systems were designed and/or installed
or against the most current edition at the time of the evaluation.
The systems were evaluated against the code requirements for each NFPA
Code edition to determine compliance, noncompliance and open items.
Deviations (noncompliances) were reevaluated to determine whether each
item could be deemed acceptable "as installed" based upon credited
plant procedures or past practices at the plant. Deviations and open
items which could not be justified on these bases or on changes to the
specific code requirement in later editions, were then evaluated based
on engineering judgements, calculations, analysis of plant design
features, field reviews, etc. In instances where the deviation could
not be justified, modifications are to be made to the systems.

The previous evaluations have concluded that the fire protection
systems at Donald C. Cook Power Plant are generally in compliance with
the NFPA Codes reviewed. These previous evaluations have also
followed the above methodology.

The NFPA Codes reviewed in the above evaluation Reports are:
10—
12
12A-
13
14-
15
20—
30
72D-

72E-

Portable Fire Extinguishers
Carbon Dioxide Extinguishing Systems
Halon 1301 Fire Extinguishing Systems
Installation of Sprinkler Systems
Installation of Standpipe and Hose Systems
Water Spray Fixed Systems
Installation of Centrifugal Fire Pumps
Flammable and Combustible Liquids Code
Installation, Maintenance and Use of Proprietary Protective
Signaling, systems
Automatic Fire Detectors
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The areas of the plant that have been reviewed include:
o Auxiliary Building (FZs 1, 1A-H, 3, 4, 5, 6N, 6M, 6S, 12, 22,

3lg 32~ 33'3A Bg 34~ 34A B~ 35~ 36'7'3'4A Hg 44N~ 44Sg
48 52'1'2A Cg 63A C~ 64A Bg 65A Bg 69 73/ 105 117'27I
136, 137, 138A-C, 146)

o Unit 1 Reactor Cable Tunnels Quadrants 1 through 4 (FZs 7-11,
38)

o Unit 2 Reactor Cable Tunnels Quadrants 1 through 4 (FZs 23-27
and 39)

o Unit 1 Power Systems Complex (FZs 13, 14, 15, 16, 40A-B, 41,
42A-D)

o Unit 2 Power Systems Complex (FZs 18, 19, 20, 21, 45, 46A-D,
47A-B)

o Units 1 and 2 Auxiliary Feedwater Pump Rooms in the Turbine
Building (FZs 17A-G)

o Units 1 and 2 Essential Service Water Pump Rooms in the
Screenhouse (FZs 29A-G)

o Units 1 and 2 Diesel Fire Pump Rooms in the Screenhouse (FZs
28, 30) and Turbine Building Pump Bay (FZ 2).

o Unit 1 Control Room (FZ 53)

o Unit 2 Control Room (FZ 54)

o Unit 1 Cable Vaults (FZs 55, 56, 57, 144)

o Unit 2 Cable Vaults (FZs 58, 59, 60, 145)

o Unit 1 Containment (FZs 66'7@ 68'01 103 118 120 122/
132, 134)

o Unit 2 Containment (FZs 74, 75, 76, 102, 104, 119, 121, 123,
133, 135)

o Unit 1 Turbine Building (FZs 79, 80, 90, 91)

o Unit 2 Turbine Building (FZs 84, 85, 96, 97)

o Unit 2 Turbine Building Miscellaneous Oil Storage Room (FZ 89).
o Service Building Flammable Liquid Storage Room (FZ 131).

o Auxiliary Building H Tube Racks (yard)
2

o Units 1 and 2 Main Transformers and Turbine Building Wall
(Yard)

1.4 Fire Protection S stems Reviewed

The fire protection systems which have been reviewed are identified in
the various code compliance reports. Further details on the
individual systems are given in the applicable reports. The reports
include assumptions, access limitations, edition year and code
sections that were not applicable and, therefore, were not evaluated.



1.5 Results of the Reviews

The results of each of these reviews are given in their respective
Code Compliance Evaluation reports. These reports include information
concerning scope, methodology, assumptions, conclusions, deviations,
recommendations, justifications and references. Due to the size of
the original reports, certain backup information has not been included
in this submittal. This backup material includes copies of the NFPA
Codes to which the systems were reviewed, walkdown notes and
checklists, miscellaneous correspondence, etc. The information
provided in this submittal contains sufficient detail to demonstrate
Cook Nuclear Plant compliance with the NFPA Codes, justifications for
deviations to specific code sections and recommended corrective
actions for returning to compliance where engineering justifications
were not warranted.

Each of the reports aQo includes a Code Compliance Verification
Checklist for each NFPA Code. This checklist provides a section-by-
section review of the Code. The checklist states the specific code
requirements, identifies the method of verification used (walkdown,
document review or both) and gives a summary of the results. Thischecklist is the final compilation of data obtained from the other
walkdown and document review checklists that were performed during the
review. The summary of results can list any of several possible code
compliance categories; information only, not applicable, compiles,
does not comply or open item. Zt also lists the references used to
make this conclusion. A listing of the references is provided priorto the code section-by-section review.

For the Contractor prepared reports 09-0120-0123 and 09-0120-0381, the
"open items" and "does not comply" categories were then listed in the"Deviation and Recommendations/Justifications" Tables provided for
each NFPA Code. Each table pulls together all the deviations for thatparticular Code and provides a recommendation for corrective action or
provides a justification for acceptance of the deviation. Thejustifications that appear in the tables are simple in nature,straight forwarded in their reasoning and did not require extensive
analysis or evaluation. However, for each of the NFPA Code Compliance
reports, more detailed or supplemental justifications were also
necessary in order to remove other recommendations given in the
tables. Zn the case of the NFPA Code Compliance Evaluation report 09-
0120-0123, the supplemental justifications are contained in Section
4.0. This Section was added by AEPSC in order to keep the entire
report and its final justifications and recommendations together.
These supplemental justifications were prepared by both the Contractor
and AEPSC. For the Extended Code Compliance Evaluation report 09-
0120-0381, the supplemental justifications are contained in Appendix
Bl, Deviation Evaluation Calculation No. 0120-164-007. These
supplemental justifications were performed by the Contractor. A new
appendix, Appendix B2, has also been added by AEPSC in order to keep
the entire report and the AEPSC prepared final justifications and
recommendations together.

For the AEPSC prepared NFPA 20 and 30 Code Compliance Evaluations, thejustifications for the "open items" and "does not comply" categories
appear directly in the Code Compliance Verification Checklist. A
deviations and recommendation/ justification table is not used. Afinal listing of the conclusions and recommendations appears in
Section 4.0 of the report.
The following provides a brief status of the various NFPA Code
Compliance reports and the actions being taken to bring the plant into
compliance with the code requirements.
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1.5.1 NFPA Code Com liance Evaluation Re rt 09-0120-0123

The NFPA Code Compliance Evaluation reviewed only certain firedetection and suppression systems located in safety related
areas of Cook Nuclear Plant. The exact areas of review are
given in the report, but generally included the AuxiliaryBuilding, the Unit 1 and 2 Auxiliary Feedwater Pump Rooms in
the Turbine Buildings, the Unit 1 and 2 Essential Service Water
Pump Rooms in the Screen House and the Unit 1 and 2 Control
Rooms. The NFPA Codes included in this review were NFPA 10,
12~ 12Ag 13/ 14~ 15i 72D and 72E

This evaluation also includes engineering justifications alongwith recommended corrective actions for the noted deficiencies.
The noted deficiencies requiring corrective actions are
described in the "Deviation and Recommendations/Justifications" Tables for each NFPA Code. The list of
recommendations was reduced even further by the development of
supplemental justifications. These justifications appear in
Section 4.0 of the report. The AEPSC prepared justifications
were also independently reviewed by a consultant (ABB Impell).
The consultant's concerns were addressed and did not result inadditional design or procedural changes or the generation of
new maintenance items.

Plant design changes, maintenance items and procedural changes
which were necessary foz the reviewed systems to maintain
compliance with the various NFPA Codes are identified below.
Many of the maintenance items were corrected under the plant's
ongoing maintenance and surveillance program. A listing of the
maintenance items is given in Section 4.0 of the report in a
July 18, 1988 memo from B.J. Qezwe to P.H. Jacques.
Supplemental justifications were also prepared for some of the
maintenance items.

Note: During the course of implementing the plant design
changes, additional engineering walkdowns and design reviews
were performed. Some of these design change activities lead to
the formation of additional supplemental justifications which
removed various recommendations. These supplementaljustifications were then filed with both the design change
package and in Section 4.0 of the NFPA Code Compliance
Evaluation report.
Schedule 'for Com letion
The maintenance items and procedural changes required by this
Report 09-0120-0123 have been completed except as noted below.

As stated in the November, 1990 NRC Appendix R Inspection
Report 50-315/90018 and 50-316/90018, we committed to complete
the two design change packages resulting from Report 09-0120-
0123 by December 31, 1991. Work activities associated with
certain portions of these design change packages are
continuing. These two design change packages were RFC 12-3003
for sprinkler system modifications and RFC 12-3004 for
detection system modifications.
NFPA 10 — Portable Fire Extin ishers

Justifications have been provided for closeout of some code
deviations identified in the report. No design changes were
required.
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Maintenance Items: Remounted four fire extinguishers. Replacedfive fire extinguishers which were no longer properly labeled.
Procedural Changes: Revised procedure to reference FireFacilities drawings showing fire extinguisher locations.
NFPA 12 - Carbo Dioxide Extin ish'n S stems

Justifications have been provided for closeout of some code
deviations and a maintenance item identified in the report. No
design changes were required.

Maintenance Items: Provided label for manual pull station.
Removed obstructions to a CO> hose reel. Due to safety
concerns, a justification has been prepared for the maintenance
item which identified the need to reinstall copper tube
pressure vent lines.
Procedural Changes: Revised procedure to annually check liquidlevel gauges.

NFPA 12A — Halon 1301 Fire Extin 'shin S stems

Justifications have been provided for closeout of some code
deviations and a maintenance item identified in the report. No
design changes or procedural changes were required.
Maintenance Items: Provided labels for manual pull stations.
Readjusted the cylinder racking for a system to firmly hold the
halon cylinder. System nameplates for the Unit 1 and 2 control
room cable vault systems will be provided by the end of 1991.
A justification has been prepared for not providing system
nameplates for non-Tech. Spec. halon systems.

NFPA 13 - Installation of S rinkler S stems

Justifications have been provided for closeout of some code
deviations identified in the report.
Design Change RFC 12-3003: Redesigned sprinkler piping to
relocate obstructed sprinklers and avoid interferences in
several locations within the Auxiliary Building and Auxiliary
Feedwater Pump Corridor. Modified existing heat collection
plates for sprinklers in Auxiliary Building to avoid
interference with sidewall sprinkler discharge patterns.
Installed two new sprinklers to increase area coverage in the
Contractors Access Control Building.
Maintenance Items: Replaced a broken pressure gauge.
Replacement of a painted sprinkler will be coordinated to be
completed with a similar maintenance item identified under the
extended NFPA Code Compliance Evaluation Report 09-0120»0381.

Procedural Changes: Revised procedures to add guidelines on
replacement of sprinklers with painted or ornamental finishes.
NFPA 14 — Installation of Stand i e and Hose S stems

Justifications have been provided for closeout of some code
deviations identified in the report.
Design Change RFC 12-3003: Installed a new sectionalizing valve
in the Auxiliary Building distribution piping to isolate the
east hose stations from the west. Although this was not a
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specific code compliance deviation identified in the report,
the valve has been provided to strengthen the ability to
isolate the east hose stations from the west in order to ensure
backup fire protection is available.
No maintenance items were required.
No procedural changes were required.
NFPA 15 - Water S za Fixed S stems

Justifications have been provided for closeout of some code
deviations identified in the report. No design changes or
maintenance items were required.
Procedural Changes: Procedures need to be revised to verify
operability of a charcoal filter unit. The applicable
procedures will be revised by the end of 1992.

NFPA 72D - Installation Mai tenance and Use of Pro rieta
Protective Si nalin S stems

Justifications have been provided for closeout of some code
deviations identified in the report. No design changes were
required.

Maintenance Items: Remounted three manual pull stations.
Repaired or replaced improperly mounted valve tamper switch.
Actions needed to prevent damage to circuit conductors were
completed.

Procedural Changes: Revised procedures to confirm
operability of sprinkler system water flow and low air
supervisory alarm initiating devices and circuits.
Revised procedures to verify reset of these signals
received in control room.

Procedures need to be revised to confirm operability of a) hose
station manual actuation station devices and circuits and high
demand fire pump supervisory devices and circuits, b) to verify
reset of these signals received in the control room, c) aiz
flow testing of CFT containment charcoal filter piping and d)
loop resistance testing of the RCP line type detectors. The
applicable procedures will be revised by the end of 1992.

NFPA 72E - Automatic Fire Detectors

Justifications have been provided for closeout of some code
deviations identified in the report.
Design Change RFC 12-3004'dded new ionization smoke detectors
to supplement existing area coverage in several locations
within the Auxiliary Building. Redesigned the ionization smoke
detection systems in the switchgear cable spreading rooms of
each unit. Installed a new smoke detection system in the
Service Building laydown area and chemical storage room.

Maintenance Items: Cleaning of several detectors were required.
Several detectors were missing their locking shells.
Procedural Changes: Procedures need to be revised to verify
operability of RCP thermistors by a loop resistance test. The
applicable procedures will be revised by the end of 1992.
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1.5.2 E tended N Code Com lia ce Ev uatio
Re rt 09-0120-0381

The Extended NFPA Code Compliance Evaluation reviewed the
remaining safety related areas of the Cook Nuclear Plant that
were not previously reviewed under Report 09-0120-0123. Theexact areas of review are given in the report, but generallyincluded the eastern portions of the Unit 1 and 2 Turbine
Buildings, Unit 1 and 2 Containments, Unit 1 and 2 Transformer
and Turbine Wall Water Spray Systems and the Unit 1 and 2
Diesel Fire Pump Rooms. The NFPA Codes included in this review
were NFPA 10, 13, 14, 15, 72D and 72E. Note: NFPA 12 and 12A
were not included in the extended evaluation because there were
no CO> or halon systems included within the scope of the
review.

This evaluation also includes engineering justifications alongwith recommended corrective actions for the noted deficiencies.
These justifications appear in Appendix Bl, Deviation
Evaluation Calculation No. 0120-164-007, of the report. The
noted deficiencies requiring corrective actions are describedin the "Deviation and Recommendations/Justifications" Tablesfor each NFPA Code.

Plant design changes, maintenance items and procedural changes
which are necessary for the reviewed systems to maintain
compliance with the various NFPA Codes are identified below.
Some of the maintenance items were corrected under the plant's
ongoing maintenance and surveillance program.

Note: During the course of implementing the plant design
changes, additional engineering walkdowns and design reviewswill be performed. Some of these design change activities maylead to the formation of additional supplemental justifications
which may remove a recommendation. These supplementaljustifications will then be filed with both the design change
package and Appendix B2 of the Extended NFPA Code Compliance
Evaluation report.
Schedule for Com letion
The design changes noted below are scheduled for completion bythe end of 1994. Maintenance items and procedural changes are
scheduled for completion by the end of 1992 unless otherwise
noted below.

NFPA 10 - Portable Fire Extin ishers

Design Changes: Provide additional new fire extinguishers to
meet recommended travel distances. Revise Fire Facility
drawings accordingly to show these changes. Note: This design
change is much simpler than the other design changes noted
below and will be completed earlier than the end of 1994 date
given above.

Maintenance Items: Corrective actions have been taken for
extinguishers that were obstructed, required relocation totheir designated location and required proper markings to
indicate fire extinguisher placement. This item is considered
closed.
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Procedural Changes: Revised the surveillance procedures to
include additional surveillance criteria to ensure
extinguishers are unobstructed. Procedures need to be revised
to include the remaining surveillance criteria identified bythe report.
NFPA 13 - Installation of S rinkler S stems

Design Changes: Install additional hangers. Install missing
sprinklers and new sprinklers under obstructions. Relocate
existing sprinklers to within proper distance from ceiling.
Maintenance Items: Provide a valve operator to a sectionalizing
valve. Realign sprinkler nozzles. Replace several improperlyinstalled sprinklers.
Maintenance Item: Replace painted sprinklers and remove any
covers (plastic bags) which were not removed after painting.
Work is to be completed by the end of 1993. Although
sprinklers will be replaced, a review of the issue is providedin the report that indicates that this is not a significant
problem.

No procedural changes are required.
NFPA 14 — Installation of Stand i e and Hose S stems

No design changes, maintenance items or procedural changes are
required.

Calculations: Provide hydraulic calculations for the standpipe
and hose systems to demonstrate compliance with the code design
requirements when supplied from the new water supply and fire
pump system being installed under RFC 12-3065 and from the
existing diesel fire pumps only. Work is to be completed bythe end of 1992.

NFPA 15 - Water S ra Fixed S stems

No design changes, maintenance items or procedural changes are
required.

Calculations: Provide hydraulic calculations for the water
spray suppression systems to demonstrate compliance with the
code design requirements when supplied from the new fire pumps
and existing diesel fire pumps and accounting for system
modifications being performed under RFC 12-3065. Work is to be
completed by the end of 1992.

NFPA 72D — Installation Maintenance and Use of Pro rieta
Protective Si nalin S stems

No design change or maintenance items are required.
Procedure Change: Revise the containment charcoal filter (CFT)unit surveillance procedure to verify piping integrity.
Procedure change to be completed by the end of 1992.

Procedure Change: Revise the reactor coolant pump thermistor
detection system surveillance procedure to perform loop
resistance testing. Procedure change to be completed by the
end of 1992.

1-9



N PA 72 - Automatic Fi e Detectors

No design change or maintenance items are required.

Procedure Change: Revise the reactor coolant pump the
detection system surveillance procedure to perform lo
resistance testing. (Note: Same recommendation as th
Procedure Change under NFPA 72D.) Procedure change t
completed by the end of 1992.

NFP 0 Code Com liance Evaluation

The NFPA 20 Code Compliance Evaluation reviewed the
installation of the plant fire pumps. The fire pumps
in this study were the two high demand diesel fire pu;
gpm rating), the two high demand electric fire pumps
rating) and the one low demand electric fire pump (50
rating). This evaluation also includes the engineeri
justifications for the noted deficiencies. These
justifications appear in the section-by-section revie
NFPA 20 code. As described in Section 4.0 of the Cod~
Compliance Evaluation, plant design change (RFC 12-30
required to upgrade the battery capacity of each dies
fire pump. This design change is scheduled to be com-
the end of 1994.

The correspondence section of the report (Attachment
provides a chronology of the actions taken to resolve
deficiency identified in Section 4.0 and any other re
pump issues~

AEPSC's NFPA Code Compliance Evaluation report was al.
independently reviewed by a consultant (ABB Impell).
consultant's concerns were addressed and did not resu.
additional design or procedural changes or the genera;
new maintenance items.

Under a plant design change (RFC 12-3065) a new fire
water supply (two aboveground storage tanks) and thre<
pumps (2500 gpm rating each) aze being designed and i.
The new fire pumps are designed to provide adequate f.
fighting capability even with one pump inoperable. H~

order to maintain operational flexibility, the existi:
fire pumps (2000 gpm rating each) will be maintained
normally isolated position. The water supply for the
2000 gpm fire pumps is Lake Michigan. The existing e.
driven fire pumps will be removed from service upon c~
of the design change. The NFPA 20 Code Compliance ev:
will be revised once the new fire protection water su:
system becomes operational to reflect the design chanc
design change is scheduled to be operational by April
NFPA 30 Code Com liance Evaluation

The NFPA 30 Code Compliance Evaluation reviewed the s~
flammable liquids within the plant. This review incli
specifically designed for the storage of these liquid:
flammable liquid storage room in the service building
miscellaneous oil storage room in the turbine buildinc
use of flammable liquid storage cabinets located throi
plant. The requirements of Appendix A to BTP APCSB 9
Section D.2(d) are specific only to the storage of

fl'iquids.These requirements provided the guidance in
determining the direction the code review would folio~
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This evaluation also includes engineering justifications along
with recommended corrective actions for the noted deficiencies.
These justifications appear in the section-by-section review of
the NFPA 30 code. The noted deficiencies requiring corrective
actions are described in Section 4.0 of the Code Compliance
Evaluation. The correspondence section of the report
(Attachment 6.1) provides a chronology of the actions taken to
resolve the noted deficiencies identified in Section 4.0.
Supplemental justifications which have resulted from the
corrective actions are also contained in Attachment 6.1.
Plant design changes, maintenance items and procedural changes
are required as identified below.

Design Change: Provide a second exit in the Miscellaneous Oil
Storage Room, Fire Zone 89 (02-PM-836). This design change is
scheduled for completion by the end of 1993.

Design Change: Provide a drainage system for the Miscellaneous
Oil Storage Room and the Flammable Liquid Storage Room, Fire
Zone 131, meeting both NFPA 30 and environmental requirements
(12-PM-819). This change is scheduled for completion by the
end of 1993.

Design Change: Modify existing HVAC system ductwork in the
Flammable Liquid Storage Room (12-PM-819). This change is
scheduled for completion by the end of 1993.

Maintenance Item: Repaired or replaced 3 flammable liquid
storage cabinets. This maintenance item has been completed.

Maintenance Item: Removal of excess flammable liquid storage
cabinets from Fire Zones 51 and 43. A justification has been
prepared for this item and the issue is considered closed.
Procedure Change: Prepare a fire pre-plan for the Flammable
Liquid Storage Room. This fire pre-plan will be completed by
the end of 1991.

1-11



2.0 FIRE PROTECTION ON NFPA CODE COMPLIANCE REVIEWS

The following documents AEPSC Fire Protection's position on the neei
perform NFPA Code Compliance Reviews on NFPA 17, 80, 90A and 232.

2.1 NFPA 17 - D Chemical Extin ishin S stems

Position: A code compliance review is not required.

Commitment Issues The applicable fire suppression systems hav
designed and installed in accordance with NFPA 17. (This comm
was made in AEPSC's Response to Appendix A to BTP APCSB 9.5-1,
II.A.S, dated January 31, 1977.)

Reasons: The fire suppression systems referred to in this corn:
are the dry chemical extinguishing systems for the turbine bea.
the Units 1 and 2 turbine generators. These systems are locat
the Turbine Building at elevation 633'. They are not technica
speci,fication systems, and the equipment they protect is not s
related. There are no other dry chemical extinguishing system.
installed at the plant. For these reasons, a review of these
against the requirements of NFPA 17 is not considered necessar

2.2 NFPA 80 - Fire Doors and Windows

Positions A code compliance review is not required.

Commitment Issue! NRC inspection (50-315 6 50-316/82-08-15)
identified that fire door assemblies for the Units 1 and 2 Wes.
Driven Auxiliary Feedwater Pump Rooms'were not rated fire door
assemblies and had not been fire tested to demonstrate their f
resistance capabilities. Zn addition, the doors were not desi~
installed in accordance with NFPA 80.

Reasons: The unrated doors referred to in the commitment were
provided for missile and jet impingement protection from the T;.

Building. Since the time of the commitment, manual rolling fi.
having a three-hour rating have also been installed in order t,
achieve the required three-hour rating for the enclosures.

Engineering evaluations for other non-rated fire door assemblii
fire area boundaries have been prepared and have found them to
acceptable. They are presently contained in Chapters 7 and 9 -.

Safe Shutdown Capability Assessment (SSCA) report which demons
our Appendix R compliance. These fire doors are also identifi.
the Fire Hazards Analysis (FHA).

The NRC reviewed the fire door placements and ratings during t.
review for compliance with Appendix A to BTP 9.5-1. Zn additic
field reviews by the NRC, AEPSC responded to questions concern.
fire door installations and ratings (refer to the NRC Appendix
Questions/Positions, Question No. 9). The NRC concluded in thi
July, 1979 SER that with the installation and upgrade of certa.
doors, the fire doors are provided or committed, where necessa:
accordance with the provisions of Appendix A and, therefore,
acceptable.

Commitment Issue: NRC inspection (50-315 & 50-316/82-08-17)
identified two concerns over the qualification of safety relate
door assemblies. First is the use of non-listed fire door frar

~ Second is the degrading of the door's fire resistance rating dh

modifications made to the door.
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Reasons: While this commitment does not specifically identify NFPA
80, it does reference basic requirements of a fire door. This issue
has already been addressed through plant-vide reviews performed by UL
and NUTECH engineers. These reviews centered around Tech Spec
required fire doors and frames and their compliance with NFPA 80. The
noted deficiencies were corrected or appropriate justifications have
been prepared. AEPSC's response to these inspection items and the UL
and NUTECH reports provides complete documentation of the issue and
closeouts. This documentation is maintained by Architectural Design.

The above reasons show that the Tech Spec related fire doors have
already been reviewed: 1) by the NRC for placement and rating, 2) by
two consultants for compliance with NFPA. 80, and 3) for evaluating the
impact that non-rated fire doors have on safe shutdown when installed
in fire area boundaries. Therefore, another review of NFPA 80 does
not appear to be justified in providing any beneficial gain above the
previous reviews or code related items which may not have been
specifically addressed.

2.3 NFPA 90A - Installation of Air Condit onin and Ventilatin S stems

Positions A code compliance review is not required.

Commitment Issue: Several fire dampers were found without their
required fire rating label even though they were purchased as Class
"A" fire rated dampers and that the frames were designed to NFPA 90A.
(This commitment was made in a letter from W.G. Smith (IMPC) to
Keppler (NRC) dated September 1, 1982.)

Reasons: Engineering evaluations for non-rated fire dampers in the
fire area boundaries have been prepared and have found them to be
acceptable. They are presently contained in Chapters 7 and 9 of the
SSCA. These fire dampers are also identified in the FHA. The NRC's
acceptance of our deviation request for deviations to providing fire
dampers is given in their letter of August 17, 1985, from S.A. Vazga
(NRC) to J.E. Dolan (AEPSC).

During review of NFPA 72E under Report No. 09-0120-0123, the code
requirements for the installation of smoke detectors in the Auxiliary
Building HVAC units have been addressed.

Additionally, the NRC reviewed the HVAC system design and fire damper
installations during their review for compliance with Appendix A to
BTP 9.5-1. In addition to field reviews by the NRC, AEPSC responded
to several questions concerning the HVAC system (refer to the NRC
Appendix A 53 Questions/Positions, Question Nos. 2, 14 and 27). The
NRC concluded in their July, 1979 SER that with the addition and
upgrade of certain fire dampers, the dampers are provided or
committed, where necessary, in accordance with the provisions of
Appendix A and, therefore, acceptable.

AEPSC's review of NRC I.E. Information Notice 83-69 concluded that all
of the fire dampers have a fire rating equal to or better than
specified. Additionally, the dampers were inspected for installation
and found to be acceptable following the completion of ongoing RFCs.

Based on the above, it is shown that technical specification related
fire dampers and HVAC system design have already been reviewed by the
NRC for damper placements, ratings and system design; reviewed by
AEPSC for rating and installation; reviewed by a consultant for fire
detectors in the Auxiliary Building HVAc systems; and evaluated to
determine the impact of non-rated fire dampers in fire area

2-2



ATTAQBKNT 2 TO

AEP:NRC:0692BY

NFPA CODE COMPLIANCE REVIEW

(IN BINDERS)

ABB Impell Report 09-0120-0123, "NFPA Code Compliance Evaluation,"
Revision 0, dated May, 1988, Volumes Nos. I, IU and U.

ABB Impell Report 09-0120-0381, "Extended NFPA Code
Compliance Evaluation," Revision 1, dated January, 1991.

AEPSC, "NFPA 20 Code Compliance Evaluation", Revision 0,
dated December, 1988.

AEPSC, "NFPA 30 Code Compliance Evaluation", Revision 0,
dated June, 1990.
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The portions of the system outside the control rooms that are not
supervised in accordance with NFPA 72D include water flow and
sprinkler supervisory alarm initiating circuits and alarm signals
between the local control panels and the control room. As
documented in the NFPA 72D Code Compliance Report, the following
alarm. signals are not supervised to the requirements of NFPA 72D:

~ CO> system Cardox and Alison control panel alarm and
trouble signals,

~ Reactor coolant pump (RCP) panel alarm and trouble
signals,

~ Containment cable tray detection panel alarm and
trouble signals,

~ Halon system Alison and Pyrotronics control panel alarm
and trouble signals

~ alarm initiating circuits for water flow,

~ sprinkler supervisory (valve tamper and low air
pressure switches) signals, and

~ fire pump signals

The detection system alarm and trouble signals of the COq, RCP and
containment cable tray systems interface with the control room via
Alison control panels. The suppression system alarm and trouble
signals of the COq systems interface with the control rooms via
Cardox control panels. The control room cable vault halon systems
signals interface with the control rooms via Alison control panels.
The plant computer room halon system signals interface with the
control rooms via Pyrotronics low voltage System 3 control panels.

The NFPA Code Compliance Report also documents that the fire
detection system alarm initiating circuits and the CO> and halon
suppression system actuation (i.e., solenoids) circuits are
properly supervised as required by their respective local control
panel.
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A properly supervised circuit as defined by NFPA 72D, Sections 3-9
and 3-10, is a circuit that verifies operability of the circuit by
indicating a trouble condition at the associated control panel for
both open circuit and ground fault conditions. The NFPA Code
Compliance review identified that the annunciator circuits
associated with the EF panels are not electrically supervised to
detect open circuits or wire breaks. These annunciator circuits
are properly supervised for detecting ground fault conditions. A
review of our licensing documents indicates that we have committed
to comply with the. requirement to supervise for open circuits for
only the fire detection systems. The NRC accepted this position in
their SER for Appendix A to BTP APCSB 9.5-1, dated July 31, 1979.

Two of the 53 Appendix A follow-up questions posed by the NRC
, addressed circuit supervision. These questions were Numbers 16 and
53. Information was presented that identified those portions of
the overall fire alarm system that were supervised. The Appendix A
requirement for circuit supervision is limited to fire detection
systems only. This was the commitment position taken by AEPSC as
given in the response to Question 16b. The Appendix A SER also
refers to only circuit supervision in the context of fire detection
systems. The Appendix A SER states that the NRC "reviewed the fire
detection system's design criteria and the basis to ensure that it
conforms to the applicable sections of NFPA 72D, for Class B
supervised circuits". Therefore, it is interpreted that the only
NFPA 72D requirements for circuit supervision to which Cook Nuclear
Plant is committed are for fire detection systems.

The Alison local detection control panels transmit signals to
annunciator logic cabinets located behind the main control board
containing the EF panel. The Cardox suppression system control
panels and the Pyrotronics System 3 control panels for the computer
rooms also transmit signals to the. annunciator logic cabinets
located behind the main control board. These annunciator logic
cabinets transmit unsupervised alarm signals to the front of the EF
panels. Since the signals between the logic cabinets and the EF
panels run through the common enclosure of the control room
horseshoe panel, they are not required to be supervised per Section
2-7.1.
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The routine surveillance testing performed for the detection and
suppression actuation and initiating circuits described above also
comply with the requirements of NFPA 72D Section 2-4.3.d with the
exception of the RCP systems. Section 2-4.3.d requires testing to
be performed every six months. Alarms sent to the control rooms
which are not electrically supervised are checked every six months.
The RCP systems are functionally tested every 18 months due to the
fact that the detection and suppression actuation devices are
located within containment and are normally not accessible during
plant operation. The function tests include checking for alarms at
the local control panels and those sent to the control rooms.
Operations also performs a once-per-shift visual examination of all
fire panels. This examination includes checking for alarms and
actuations which may have occurred. During a meeting held on
November. 1 and 2, 1989, at the Cook Nuclear Plant, Messrs. D.
Kubicki of the NRC and B. J. Gerwe of AEPSC discussed the
surveillance testing program.

Mr. Kubicki indicated that the current surveillance practices being
implemented for the fire detection and suppression systems met the
intent of the code and were considered acceptable.

Although the fire detection and suppression systems are being
properly surveilled, all water flow and sprinkler supervisory
devices (valve tamper and low air pressure switches) are not being
verified as required by NFPA 72D. Justification for acceptance of
these conditions is discussed below.

1) All of the water flow alarm devices and circuits, with
the exception of the training, buildings and technical
support center (TSC), are verified for operability by
simulated or actual flow test methods in accordance
with plant procedures. The training buildings and TSC

are non-safety related areas of the plant and have no
impact on the operation of the plant.

2) The valve tamper alarm signals are not verified for
receipt of a trouble signal in the control room during
the performance of the valve cycling testing. However,
the valves are inspected for correct position monthly
by procedure. This inspection fulfills the intent of
the valve tamper switch trouble signal.
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contained within the enclosure of the control room horseshoe
control panel. Section 2-7.1 does not require supervision of
wiring within a common enclosure. Since the control room horseshoe
panel is considered to be a common enclosure, this wiring need not
be supervised.
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1.0 Introduction

1.1 Overview

This binder contains the results of American Electric Power Service
Corporation's (AEPSC) review of the Cook Nuclear Plant's storage of
flammable and combustible liquids for its compliance with the
National Fire Protection Association (NFPA) Codes. This code
compliance review specifically deals with the combustible oil
storage room, the flammable liquid storage room and the portable
flammable liquid storage cabinets located within the plant. These
rooms (Miscellaneous Oil Storage Room and Flammable Liquids Storage
Room) and storage cabinets have been evaluated against NFPA 30
"Flammable and Combustible Liquids Code",

In developing our Fire Protection Commitment Data Base, It was found
that AEPSC had committed to NFPA 30. AEPSC engineers were assigned ~

to review, evaluate and justify code compliance issues for this
code. The results of their reviews are contained in this report.

This analysis evaluates the dedicated flammable and combustible
liquid storage rooms as well as the portable storage cabinets
installed at the Donald C. Cook Nuclear Plant to the requirements of
NFPA 30. The 1987 edition of NFPA 30 was the edition under

which'he

rooms and cabinets have been initially evaluated. The 1987
edition year was chosen so that the rooms and cabinets would be
reviewed against the most current code requirements.

The dedicated storage rooms are to be evaluated against the code
requirements to determine compliance, noncompliance and open items.
Deviations are to be reevaluated to determine whether each item
could be deemed acceptable "as installed" based upon credited plant
procedures or past practices at the plant. Deviations and open
items which cannot be justified on these bases or on"changes to the
specific code requirements in later editions, are then to be
evaluated based on engineering judgements, calculations, analysis of
plant design features, field reviews, etc. In instances where the
deviation cannot be justified, modifications are to be made to the
systems. All justifications, evaluations and recommended
modifications are described in the code compliance verification
checklist portion of this report.

The areas of the plant that have'been reviewed include:

Unit 2 Turbine Building Miscellaneous Oil Storage Room (Fire
Zone (FZ) 89).

NFPA 30
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Service and Office Building Flammable Liquid Storage odom (FZ
131).

Portable flammable liquid storage cabinet locations in the
Auxiliary and Turbine Buildings.

The scope of this review is limited to these areas since they are
the only areas where flammable liquids are stored or where
combustible liquids are dispensed. It was determined that AEPSC's
commitment in our 1977 Response to Appendix A to BTP APCSB 9.5-1, „

Section D.2.(d), dealt with flammable li uids onl . Therefore, only
the flammable liquids room (FZ 131) and the flammable liquid storage
cabinets need be included in the 'scope of this review. However, in
the practice of good fire protection engineering, the Miscellaneous
Oil Storage room (FZ 89) has been included in this scope because of
the dispensing operations which take place within this room.

Two chapters of NFPA 30 are not applicable to the Donald C. Cook
Nuclear Plant. These chapters are as follows:

Chapter 2 "Tank Storage".

Chapter 3 "Piping, Valves and Fittings".

Chapter 2 does not apply since no permanent flammable liquid tanks
exist within the security boundary. Likewise, Chapter 3 does not
apply since no flammable liquid piping systems are installed within
the Cook Nuclear Plant's security boundary.

Combustible oil storage tanks were not evaluated against this code
since no commitments were made by AEPSC to install these systems
within the NFPA 30 requirements.

Future modifications to the flammable and combustible liquid storage
rooms are to be evaluated for NFPA 30 code compliance. Any noted
deviations and/or justifications will be documented and contained
within this report. Future storage of flammable and combustible
liquids within the portable cabinets will remain und'er the control
of plant procedure PMI-2270.

1.4 Fire Protection S stems Reviewed

The fire protection systems which have been reviewed are identified
below:

B 89 2 Miscellaneous Oil Storage Room Sprinklers
B 131 1&2 Flammable Liquid Storage Room Sprinklers

Note: The review of the sprinkler systems in these areas was limited to only
the sprinklers and piping network within the identified rooms.

NFPA 30
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1.5 General Assum tion

This report utilized the following general assumption shown below:

(1) Specifications and drawings were used to'valuate the piping,
fittings and miscellaneous hardware used in the storage rooms
to confirm compliance with the requirements of the appropriated
NFPA codes in effect at the time of this review.

(2) Workmanship and construction practices during of installation
the systems complied with the code requirements in effect at
the time.

(3) It is assumed that all surveillance tests and procedures are
properly implemented.

2.0 Purpose

The purpose of NFPA 30 is "to reduce the hazard (flammable and
combustible liquid storage) to a degree consistent with reasonable public
safety, without undue interference with public convenience and necessity
which require the use of flammable and combustible liquids. Thus,
compliance with this standard does not eliminate all hazards in the use
of flammable and combustible liquids".

With this statement in mind, it should be understood that it is recognized
that the flammable and combustible liquids storage rooms as well as the
portable storage cabinets installed at Donald C. Cook Nuclear Plant do
not meet this standard verbatim. It is also recognized that these areas
are not below the level of safety prescribed per NFPA 30, as
demonstrated by this report. The fire protection "defense-in-depth" (as
described within this text) philosophy assures plant safety.

3.0 Hethodology

NFPA 30 was broken down into two distinct categories (storage rooms and
storage cabinets). The Piping, Valves, HVAC and Fire Protection Section
of the Nuclear Engineering Department was tasked with evaluating both of
these categories.

NFPA 30 was reviewed in depth to determine which sections specifically
addressed the ability of the storage facilities. Code sections covering
topics, such as; information only, references to other NFPA codes,
construction or equipment arrangement and nonrelevant types of
occupancies were not included in this evaluation as these subjects do not
affect the ability of the storage facilities.
The storage room portion of this review was performed by both a field
walkdown (see NFPA 30 Walkdown Checklist portion of this binder
(attachment 3)) and a document search. A summary of these results is
contained in the NFPA 30 Compliance Evaluation portion of this binder.
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This evaluation li.sts the applicable code sections; whether the installed
systems did/did not comply or if the code sections were not applicable to
the installed system; and comments or justifications for each
noncomplying/not applicable section. This evaluation also has an
additional column to identify the documents reviewed for verification of
the specific code sections, One can see that each paragraph of the code
was evaluated for compliance/noncompliance.

The storage cabinet portion of this review was performed by a field
walkdown (see Storage Cabinet Walkdown portion of this binder (attachment
3)). A summary of these results is contained in the NFPA 30 Compliance
Evaluation portion of this binder. This evaluation lists the applicable
code sections; whether the installed systems did/did not comply or if the
code sections were not applicable to the installed system; and comments
or justifications for each noncomplying/not applicable section. This
evaluation also has an additional column to identify the documents
reviewed for verification of the specific code sections. Once again, one
can see that all applicable paragraphs were evaluated for
compliance/noncompliance.

In addition to the above mentioned portions of this binder, there also
exists a "correspondence" section (attachment 1), as well as a section
that contains a copy of the 1987 edition of NFPA 30 (attachment 2).

4.0 Conclusions/Recommendations

This evaluation concluded that flammable/combustible liquid storage areas
of the Donald C. Cook Nuclear Plant are generally in compliance with NFPA
30. The storage areas were evaluated against the code requirements of
the edition year identified to determine compliance, noncompliance, and
open items. Deviations were reevaluated to determine whether each item
could be deemed acceptable "as installed" based upon credited plant
procedures or past practices at the plant. Deviations and open items
which could not be justified are identified within this text and their
recommendations are identified below.

4.1 1987 Code Edition Year 1989-90 Review Year

4.1.1 Section 1.5, 4-4.2.1, 5-3.2.5 - Provide a second exit in
the Miscellaneous Oil Storage Room, FZ 89. This exit
shall be located in the west wall. The exit door'eed not
be fire rated. The exit door should contain a window
(similar to the door in the Flammable Liquid Storage Room,
FZ-131) to provide explosion relief, heat and smoke
venting. The exit shall be installed in accordance with
NFPA 101, "Life Safety Code".

4.1.2 Sections 4-3.2 and 4-3.2.1 - Portable flammable liquid
cabinets numbered 131-2, 69-1 and 44N-1 shall be repaired
or replaced so that they meet the requirements of this
code.
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( 4.1.3 Section 4-4.2.5, 5-3.4.1 - A drainage system shall be
provided for the Flammable Liquid Storage Room and the
Miscellaneous Oil Storage Room. This drainage system
shall meet the requirements of this code as well as all
environmental requirements.

4.1.4 Section 5-5.4.1 - A fire pre-plan shall be written for the
Flammable Liquid Storage Room.

4.1.5 Section 4-3.1 - Remove 3 cabinets from Fire Zone 51 and 1
cabinet from Fire Zone 43 so that we remain in compliance
with this section.

4.1.6 Section 4-4.2.11 - Install necessary ductwork onto the
existing HVAC inlet and exhaust of the flammable liquid
storage room so that they meet the requirements stated in
this section. Exhaust from the room should be directed to
the exterior of the building without recirculation.

5.0 References

5.1 1987 Code Edition Year 1989-1990 Review Year

1. Drawing $/2-4047-8 Turbine and Heater Bay Areas
Basement Plan

6-29-81

2. Drawing jjl-4045-15 Turbine and Heater Bay Areas
El. 591'-0" and 595'-0"
Basement Plan

1-26-86

3. FHA Fire Hazards Analysis Rev. 4

4. Drawing j/12-4018-A-42 Door Schedule

5. Drawing j/12-4019-18 Door Schedule

1-31-90

7-16-87

1-16-87

6. SSCA Safe Shutdown Capability
Assessment, Proposed Modifications
and Evaluations, Rev. 1

12-86

7. Fire Pre-Plans Fire Pre-Plans

8. Drawing j/12-5681-A New Oil Storage Room
Turbine Building Unit 2

9-20-85

6-5-81

,

9. PMI-2270

10. Drawing 1-5179-19

ll. Drawing 2-5179-10

Fire Protection

Station Drainage

Station Drainage

4-24-89

5-1-90

4-17-79
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NFPA 30 Code Compliance„Eyaaluation

, For,

Donald C.'ook Nuclear Plant
1

Uni,ts 1 and 2',

Indiana Michigan Power Company



R
NtO/AHA
MlCHlGAH
POWER

Date November 18, 1991

sub~act Fire Protection Code Compliance Review

From

To

P.H. Jacques

B.J. Gerwe

Per your request I have reviewed the status of Plant
implementation of maintenance items and procedure revisions
as outlined in the Code Compliance Review, Expanded Code
Compliance Review, NFPA 30 Compliance Review and ESW Pump
Room Area Extinguishers. With the exception of the items
listed below all maintenance items and procedure revisions
have been completed.

NFPA 30 Code Com liance
P.J. Russell memo dated June 29, 1990

Status

Complete

P.J. Russell memo dated July 2, 1990

Status

To be completed by Operations Department per your
discussion with A. Puplis.

P.J. Russell memo dated July 10, 1990

Status

In some fire zones there are more than three flammable
liquid cabinets. In these areas flammable liquid
cabinets are used to store Class A combustibles such as
cleaning materials, aerosols, grease, etc. We consider
this to be an acceptable practice and monitor the
additional cabinets on a regular basis.
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Page 2

Code Com liance Review — Im ell Re ort No. 09-0120-0123
I 2.A

NFPA ~, Paragraph 1-9.5.6
M+u-z -e

Status

Signs will be made for the Unit 1 and Unit 2 Halon
systems by December 31, 1991.

NFPA 72D, Paragraph 2034, 4052

Status

Plant procedures will be revised or new procedures
developed to verify that alarms are received in the
Control Room from those Auxiliary Building standpipes
that are fed from piping ecpxipped with a flow alarm or
are controlled by ZMO-10 and ZMO-20 by June 1, 1992.

NFPA 12, Paragraph 1625

Status

The vent lines referred to in this item were not part
of the original installation and will not be
reinstalled for safety. reasons. In the event of a
blockage in any part of the vent line pressure can back
up through the back side of the pilot valves opening
the valves and allowing an uncontrolled discharge of
C02 into all of the areas connected to the vent line.

NFPA 13, Paragraphs 3-16.2.2, 3-16.3.5, 3-16.9.2

Status

This item will be completed with the Expanded Code
Compliance review items.

NFPA 72D, Paragraph 2042 Item b.

Status

Relocation of fire detectors or installation of
protective guards will recpxire a design change.
F~ <<>«F«<«<+ <F %AS l~ SCK LK- h4-Rt KC'HO

S: &~.ma ~~zs- s -wz
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Ex anded Code Com liance Review
Im ell Re ort No. 09-0120-0381

NFPA 10, Paragraph 4-3.2

Status

Procedure 12 SHP 2270 FIRE.001 has been revised to
verify that fire extinguishers are clear. On fire
extinguishers the operating instructions are applied by
the manufacturer as is the hanging bracket. Since the
extinguisher can only be hung one way we will not
change the procedure. The monthly inspection is the
document that verifies that the extinguisher has been
inspected. The inspection procedures meet NFPA
criteria.

NFPA 13, Paragraph 1041

Status

A walk down of the sprinklers will be completed and the
sprinklers realigned as needed by December 31, 1992.

Valve 1-FP-196 was installed without a hand wheel. A
determination will have to be made on whether one can
be added without a design change.

Paragraph 3612

Status

A field walk down will be conducted and sprinkler heads
changed as required by December 31, 1992.

Paragraphs 3681, 3682, 3683

Status

This item will be completed in 1992 or 1993 depending
on budget allocation.

Paragraph 4143

Status

A walk down will be completed and sprinklers installed
per applicable drawings by December, 31, 1992.
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NFPA 72D, Paragraphs 2034, 4052

Status

Procedures for the testing of the CFT Charcoal Filter
Units will be completed by the start. of the 1992
refueling outages for each unit.

ESW Extinguishers

Status

Per your request we have verified that the fire
extinguishers in the ESW Pump Room area are all ABC Dry
Chemical extinguishers.

P.kl.+ u

P.H. Jacques

c: P.F. Carteaux
File
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PAT J. RUSSELLQNEDQAEPSC
John E RutkowskiQMANAGERIALQCOOK
James T WojcikQMANAGERIALQCOOK,Scott T RittsQENVQCOOK
John P CarlsonQENVQCOOK,Dane M McKayQENVQCOOK
JOHN E OETKENQENVQCOOK,Paul H JacguesQS and AQCOOK
Eric C MallenQENVQCOOK

Diane M FitzgeraldQENVQCOOK
Oil Room Floor Drains
Friday, November 30, 1990 8:23:06 EST

N

The purpose of this message is to summarize the various discussions,
regulatory interpretations, and inspections which have occurred as a result of
your July 12, 1990 memo regarding NFPA Code 30 compliance in the Cook Plant
Miscellaneous Oil Storage Rooms.

It is recognized that the various environmental regulations which apply to the
storage of oil and hazardous chemicals are all designed to ensure that spills
are contained. To the contrary, NFPA Code 30 requires that drainage systems
be provided to direct flammable liquids to a safe location. I&M and AEPSC
Environmental personnel consulted regarding this regulatory dichotomy agreed~ in cases such as this we must simply "do what we can" to comply with the.~nt of the both regulations.
Based on this philosophy, three options were discussed:

1. Routing floor drain flow within the rooms to new collection tanks
2. Installing CO2 fire suppression systems in the rooms
3. Providing curbs around the floor drains

Although cost estimates were not specifically calculated for the first two
options, they were dismissed as viable options because of their impracticality,
for a number of reasons. While there are some drawbacks to the installation
of curbs around the floor drains, it was agreed that they would provide a
reasonable amount of protection in the event of drum rupture, would allow for
flow of fire protection water from the rooms, and would be relatively
inexpensive to install.
Based. on our meeting on November 29, I understand you will proceed with the
curb design discussed with the Utility Crew (who work in the rooms), and will
have the work package added to the existing plant modification to provide
ventilation upgrades to the rooms. Please provide me with the drawings of the
proposed curb design when they become available, and we'l see that they are
reviewed by interested parties at, the plant. Let me know if you need any more
assistance on this project.
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Date

Subject

November 15, 1990

Cook Nuclear Plant
NFPA 30 Code Compliance
Flammable Liquid Storage Room

From

To

g.QOP.J. Russell4jr 'l 1

gyes rlt~l~~ tt ~~)~
1) H.W. 'young/M.R avi

"I')

NFPA 30 Code Compliance Report

As you know, Section 4-4.2.11 of NFPA 30 (1987 edition) requires us to
exhaust air from a point within 12" of the Flammable Liquid Storage
Room's floor with make-up inlets being located within 12" of the floor
on the opposite side of the room. It is my understanding that you have
initiated a plant modification (12-PM-819) to upgrade the existing HVAC
configuration within this room to meet the intent of Section 4-4.2.11.
One exception we are taking to Section 4-4.2.11 is the lack of an
airflow switch interlocked to sound an audible alarm upon failure of the
ventilation system. A justification allowing this deviation follows.

Per Attachment 1 (page 5 of 14) of Procedure l-OHP-4030.001.001, this
room is to be toured by the plant operators. One of the specifics that
operators are to look for is that the HVAC fan is running (procedure
step no. 2). Since operators are continuously checking the fan (once
per shift), we feel that we already comply with the intent of this
section of NFPA 30

'leaseattach a copy of this memo to 12-PM-819 for historical records.
Return the original to me so that the NFPA 30 Code Compliance Evaluation
can be updated.

.P$ ;.c 8
Co curre e: B.J. Gerwe, F.P. Engineer

CC R.L. Shoberg
J.D. Grier/B.J. Gerwe/P.J. Russell
File: NFPA 30 Code Compliance Evaluation

Intra System
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FlRE PROTECTION

Date November 12, 1990

SUII~eet Containment Requirements

INDIANA
NICHIGAN
POHIKR

From D. N. Fitzqeral

TO D. T.. Baker
C. E. Hawk

The purpose of this memo is to request an evaluation of
proposed alternative means of containment for oil, polluting
material.s and hazardous waste at. two locations at the Cook
Plant.

Specifically, we utilize the Service Building Miscellaneous
Oil Storage Room and Turbine Building Oil Storage Room for
the storage of bulk oils, solvents, and other
f3.ammab3.e/combustible liquids. The Service Building
Miscellaneous Oil Storaqe Room is al.so used for temporarv
hazardous waste storaqe.

4

The floor drains in these rooms are routed to the Turbine
Room Sump, however, thev are pluqqed. The doorwavs to these
rooms are also elevated at least 5 inches from the. floor
3.evel to provide containment capacity within the rooms.

P. ~7. Russell of. AEPSC Piping, HVAC and Fire Protection has
informed us that the floor drain plugs must be removed to
complv with Section 5-3.4.1. of NFPA Code 30. This- code
reauires that drainage systems be nrovided to direct
flammabl.e or combustible leakage and fire protection water to
a safe location.
Two a3.ternate means of comnliance were suggest by Russell:

provide curbs around the drains
provide a separate drainage tank for the runoff.

Considering the tank size required for the second option (ahle
to contain the larqest expected flammable and/or co'mbustible
liquid leak and simu3.taneous fixe protection 'ater
discharge), the curbinq ootion appears more desirable and
more easilv implemented (the curbs do, howe~rer, present a
tripping hazard and create drum maneuverinq difficulties. I

Both Ãr. Russell and mvse1" welcome other suqqestions for
containment. which will sti3.1 comn'I.v with the NFPA Code.

Intra-System



Containment Recruirements
November 1?, 1990
Page 2

Until a more desirable option is found, however, my specific
question relates to whether the curbing option complies with
the applicable environmental reaulations. The rectulations to
be considered include, at a minimum;

40 CFR 112
40 CFR 265
Michigan Mmin. Code Part 5, Rule 323
Michigan Act 64 Rules

Xn mv own research on this matter, it was found that Rule
323.115 states that a containment area shall he so
constructed that no licruid pollutina material can escape
therefrom by aravitv through sewers, drains... to the surface
water or ground waters of the state. Provided that we were
able to provide sufficient caparitv per the regulations, does
this clause in and of. itself preclude the use of rurbs, since
the polluting material would reach the crrounc1water in the
event of drum rupture anR. fire svstem actuation?

Perhaps we can cret together and brainstorm this issue. I
would like to give P. Russell an answer by the end of
November. Thanks in advance for vour help.

/1s

c J. F.. Rutkowski
J. T. T"~o1cik

Rnvironmental Section Route
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JEANETTE M. FITZPATRICKQNEDQAEPSC
James T WojcikQMANAGERIALQCOOK
John E RutkowskiQMANAGERIALQCOOK
Scott T RittsQENVQCOOK,John P CarlsonQENVQCOOK
Paul H JacquesQS and AQCOOK

Diane M FitzgeraldQENVQCOOK
Floor Drains
Friday, November 2, 1990 14:43:54 EST

N

Pat Russell says you are the "lucky" member of his group to have a LAN
terminal—-please pass this message along to him. Thanks.

As we discussed the other day, we recognize the need to remove the floor drain
plugs from the drains in the Service Building and Turbine Building Misc. Oil
stoxage rooms, for fire protection reasons. We also agreed that constructing
curbs around the floor drains in these rooms would allow large quantities of
fire protection water to dxain from the room to the Turbine Room Sump in the
event of system actuation, but would also serve to contain run of the mill oil
or chemical spills in the room. One drawback to the curbing is that they will
make it more difficult to maneuever drums within the rooms (possible tripping

~

~

~

ard?)

ver, in researching the regulations regarding the containment volume
re. ~ired, I'm not sure whether this design would comply with the regs. (For
example, Michigan regulations addressing oil spillage containment require that
"the area be so constructed that no oil can escape therefrom by gravity
through sewers, drains or otherwise...to the surface or ground waters of the
state.") I will ask our corporate Environmental staff for their opinion on
this, and let you know the outcome. How about replacing the fire protection
system in these rooms with a CO2 system'???
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Date July 12, 1990

Subject Cook Nuclear Plant
NFPA 30 Code Compliance Evaluation

From P.J. Russell P/X

To D. Fitzgerald - Bridgman

Section 5-3.4.1 of NFPA 30, "Flammable and Combustible Liquid Code,"
requires that drainage systems be provided to direct flammable or
combustible leakage and fire protection water to a safe location.
During our NFPA 30 Code Compliance Evaluation, we noted that the drains
within the flammable and combustible liquid storage rooms are plugged.

(
Since we have committed to meet the requirements of NFPA 30 in our 1977
response to Appendix A of BTP APCSB 9-5.1, we recommend that these plugs
be removed. Obviously, once the drains are unplugged, we are exposing
ourselves to the environmental concerns of allowing oils into the
Turbine Building drainage system. We offer the following compromises so
that both (environmental and fire protection) concerns are adequately
covered.

o Provide a 2 1/4" curb around the open drain so that the largest
expected flammable and/or combustible leak will not spill into the
drainage system unless the fire protection system simultaneously
discharges (Attachment 1). Obviously, the chances of this scenario
occurring are remote. The fire pre-plans can be revised to include
a section on the environmental concerns of a fire and simultaneous
oil spill in these areas. The pre-plans can also include the
clean-up actions needed if this scenario does, in fact, occur, or

o provide a separate drainage tank for the largest expected flammable
and/or combustible liquid leak and simultaneous fire protection
water 'discharge.

To assure that all environmental concerns are adequately addressed and

that we meet the requirements of NFPA 30, we recommend that you review
our proposals and initiate an acceptable design change to unplug the
existing drains within the Flammable Liquid Storage Room (Fire Zone 131)



July 12, 1990
D. Fitzgerald
Page 2

and the Miscellaneous Oil Storage Room (Fire Zone 89). Please initiate
this design change by December 1, 1990. If you should have any
questions or require additional information, please contact me at
extension 2532.

rj~ Xf< AA
~ ~

P.J. Russell

PJR/gh

cc: A.A.
P.H.
R.L.
J.D.

Blind - Bridgman
Jacques - Bridgman
Shoberg
Grier/B.J'. Werwe/P.J. Russell
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AMERICAN
KI.KCTRIC
POWER

Oate

Subject

July 11, 1990

Donald C. Cook Nuclear Plant
NFPA 30 Code Compliance
Flammable Liquid Storage Room

J~-F'r ~ efg
/Ma)<py

>os(

From

To

P.J. Russell P'-u
1) J.D. Grier
2) H~W. g M~~

q(t6

As you know, we have committed to meet the requirements of NFPA 30 in,
our 1977 response to Appendix A of BTP APCSB 9-5.1. Section 4-4.2.11 of
this code requires us to exhaust air from a point within 12 inches of
the Flammable Liqu ds Storage Room's loor with make-up inlets bein
1ocated within 1 inc es o t e loor on the o osite side of the room.
Exhaust from the room should be directed to the exterior of the building
without recirculation. Obviously, these requirements are to prevent the
accumulation of flammable vapors within the storage room.

During our NFPA 30 Code Compliance Walkdown of this area, we noted that
we do not meet these HVAC requirements. To assure that the accumulation
of flammable vapors does not occur within this room, we recommend that
you initiate a design change to make necessary upgrades to the Flammable
Liquid Storage Room's HVAC system. The proposed HVAC system shall
include all of the requirements stated in Section 4-4.2.11 of NFPA 30.
Please initiate this design chan e b December 1 1990. lf you should
have any questions or require additional information for this design
change, please contact me at extension 2532.

PJR/j mf

cc: R.L. Shobergr B.J. Gerwe/P.J. Russell~ ~

File: NFPA 30 Code Compliance Evaluation
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Oate

Subject

July 11, 1990

Donald C. Cook Nuclear Plant
NFPA 30 Code Compliance Evaluation
Flammable Liquid Storage Room

From

To

P.J. Russell Wv

J.R. Rosing

Section 1-5 of NFPA 30 "Flammable and Combustible Liquid Code" requires
that egress from flammable and combustible liquid storage areas be in
accordance with NFPA 101 "Life Safety Code". Section 29-2.4.1 of NFPA
101 requires that every structure used for storage have at least two
separate means of egress as remote from each other as practicable.
During our NFPA 30 Code Compliance Evaluation, we noted that we do not
meet this requirement in Fire Zone (FZ) 89 (Miscellaneous Oil Storage
Room).

Since we have committed to meet the requirements of NFPA 30 in our 1977
response to Appendix A of BTP APCSB 9-5.1, we recommend that you
initiate a design change to install another exit in the west wall of FZ
89. The exit door need not be fire rated. The exit door should contain
a window (similar to the door in the Flammable Liquid Storage Room, FZ
131) to provide explosion relief, heat and smoke venting. The exit
shall be installed in accordance with NFPA 101, Section 29.

Please initiate the design change by December 1, 1990 'f you should
have any questions or require additional information, please contact me
at extension 2532.

PJR/j mf

cc: R.L. Shoberg
J.D. Grier/B.J. 'drwe/P.J. Russell
File: NFPA 30 Code Compliance Evaluation

tvttts SyStem
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Date

Subject

July 11, 1990

Donald C. Cook Nuclear Plant
NFPA 30 Code Compliance
Flammable Liquid Storage Room

From

To

P.J. Russell g'-"
1) J.D. Grier
2) H.W. Young

As you know, we have committed to meet the requirements of NFPA 30 in
our 1977 response to Appendix A of BTP APCSB 9-5.1. Section 4-4.2.11 of
this code requires us to exhaust air from a point within 12 inches of
the Flammable Liquids Storage Room's floor with make-up inlets being
located within 12 inches of the floor on the opposite side of the room.
Exhaust from the room should be directed to the exterior of the building
without recirculation. Obviously, these requirements are to prevent the
accumulation of flammable vapors within the storage room.

During our NFPA 30 Code Compliance Walkdown of this area, we noted that
we do not meet these HVAC requirements. To assure that the accumulation
of flammable vapors does not occur within this room, we recommend that
you initiate a design change to make necessary upgrades to the Flammable
Liquid Storage Room's HVAC system. The proposed HVAC system shall
include all of the requirements stated in Section 4-4.2.11 of NFPA 30.
Please initiate this design change by December 1, 1990. If you should
have any questions or require additional information for this design
change, please contact me at extension 2532.

PJR/jmf

cc: R.L. Shobergr B.J. Gerwe/P.J. Russell
File: NFPA 30 Code Compliance Evaluation~
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Date

Subject

July 10, 1990

Donald C. Cook Nuclear Plant
NFPA 30 Code Compliance
Flammable Liquid Cabinets

Fog <~$Kou i sc'E'x- Ltr+\
t=gy+ P. Q. WA,~MS <0

+ Di +gQ~G

From

To

P.J. Russell u~~

P.H. Jacques

Section 4-3.1 of NFPA 30 "Flammable and Combustible Liquids Code"

requires that not more than three storage cabinets can be located in a

single fire area, except when, the cabinets are separated by at least 100

ft. During our NFPA 30 Code Compliance Evaluation, we noted that we do

not meet this requirement in Fire Zones (FZ) 43 and 51. Currently, FZ

43 contains 4 cabinets while FZ 51 contains 6 cabinets.

(
Since we have committed to meet the requirements of NFPA 30 in our 1977

response to Appendix A of BTP APCSB 9-5.1, we recommend that you remove
one storage cabinet from FZ 43 and three cabinets from FZ 51. If you
should have any questions or require additional information, please
contact me at extension 2532.

PJR/jmf

cc: A.A. Blind- Bridgman
J. Garison - Bridgman
R.L. Shoberg
J.D. Grier/B.J.&erwe/P.J. Russell
File: NFPA 30 Code Compliance Evaluation
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July 2, 1990

Donald C. Cook Nuclear Plant
NFPA 30 Code Compliance

g~F~~ ~c >t-ig-RS H,~D ~~
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From

To

P.J. Russell /-Z- ~>

P.H. Jacques - Bridgman

Section 5-5.4.1 of NFPA 30 "Flammable and Combustible Liquids Code"

requires that we have an emergency action plan established for the
Flammable Liquid Storage Room. During our NFPA 30 Code Compliance
Evaluation, we noted that we do not meet this requirement.

Since we have committed to meet the requirements of NFPA 30 in our 1977

response to Appendix A of BTP APCSB 9-5.1, we recommend that you revise
the fire pre-plans so that they specifically address the Flammable
Liquids Storage Room. The pre-plan shall include all of the
requirements included in Section 5-5.4.1 of NFPA 30. If you should have

any questions or require additional information, please contact me at
extension 2532.

PJR/j!Bf

cc: A.A. Blind - Bridgman
R.L. Shoberg
J.D. Grier/B.Z erwe/P.J. Russell
File: NFPA 30 Code Compliance Evaluation

Intts System
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Date June 29, 1990

Subject Donald C. Cook Nuclear Plant
NFPA 30 Code Compliance
Portable Flammable Liquid Cabinets

From

To

P.J. Russell(Pg

pter.-~

P.H, Jacques - Bridgman

As you know, we have committed to meet the requirements of NFPA 30 in
our 1977 response to Appendix A of BTP APCSB 9-5.1. Sections 4-3.2 and
4-3.2.1 of this code require that portable storage cabinets remain
tightly closed. During our NFPA 30 Code Compliance Walkdown of the
plant's cabinets we noted some deviations to these requirements.
Cabinet number 131-2 was noted to have a broken handle and cabinets
44N-1 and 69-1 would not remain closed due to inadequate latches.

, To assure that all portable flammable liquid cabinets meet the
requirements of NFPA 30, we recommend that you take the necessary steps
to either repair or replace these cabinets. Please respond to us in
writing when these cabinets are upgraded into compliance so that we can
update the Code Compliance Evaluation. If you should any questions or
require additional information, please contact me at extension 2532.

PJR/jmf

cc: A.A. Blind - Bridgman
R.L. Shoberg
J.D. Grier/B.J. drwe/P.J. Russell/D.P. Ritzenthaler
File: NFPA 30 Code Compliance Evaluation

tntta.System
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1987 NFPA, All Rights Reserved

NFPA 30

Flammable and Combustible Liquids Code

1987 Edition

This edition of NFPA 30, Flammable and Combuslible Liquids Code, was prepared
by the Technical Committee on Flammable and Combustible Liquids, released
by the Correlating Committee on Flammable Liquids, and acted on by the
National Fire Protection Association, Inc. at its Annual Meeting held illay 18-21,
1987 in Cincinnati, Ohio. It was issued by the Standards Council on July 17.
1987, with an effective date of August 7, 1987, and supersedes all previous
editions.

The 1987 edition of this standard has been approved by the American
National Standards Institute.

Changes other than editorial are indicated by a vertical rule in the margin of
the pages on which they appear. These lines are included as an aid to the user
in identifying changes from the previous edition.

Origin and Development of NFPA 30

From 1913 to 1957, this standard was written in the form of a municipal
ordinance known as the Suggesled Ordinance for lhe Storage, Handlingaiul Use of
Flammable Liquids. In 1957, the format was changed from a municipal ordinance
to a Code, although the technical provisions were retained. During the 71-year
existence of this suggested ordinance and code, numerous editions have been
published as condiuons and experiences have dictated.

Recent editions of NFPA 30 include 1977, 1981, 1984, and this 1987 edition.
In 1984, the chapter on automotive and marine service stations was removed
from NFPA 30 and was rewritten as an individual code, NFPA 30A, Automotive
and Marine Service Slalion Code. In 1987, Chapter 5 (Industrial Plants). Chapter
6 (Bulk Plants and Terminals), Chapter 7 (Processing Plants), and Chapter 8
(Refineries, Chemical Plants, and Distilleries) were combined into a single
chapter entitled "Operations."
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Committee on Flammable Liquids
Correlating Committee

Leon C. Schaller, Clininnnn

E. I. <luPunt dc Ncsnuurs & (k>.
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J. A. Cedcrvall, Undcrivritcrs L>buraturics Inc.
Donald hLJohnson, S;>n Bruno. CA
(Rcp, Western Oil ttc (ias Assn.)
C. L Kingsbakcr, Atkmta, GA
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Steven Landon, Trc>phy Club
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William R. Rucinskt, Dcpi„<>l'State I'ulicc. hit
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Donald M.Johnson, (V<ninnn»
San Bruno. CA
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Willtam S. Anderson, SM
Henry M. Bell, &»i Chen>ical USA
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Wayne Geyer, btcet Tank Institute
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Oliver W. Johnson, Palo Alto. CA
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YIAhthtABLEAND (:OhiBUSYIBLE LI UIDS CODE

NFPA 30

Flammable and Combustible Liquids Code

1987 Edition

NOTICE: An asterisk (') follotring the number or letter
designating a paragraph intlieates explanatory material on that
paragraphm Appentftx A.
Information on referenced publitauions raut be found in Chap-
ter 6 anil Appendix (i.

Foreword

This standard, known as the Flamm«ble and Cuinbus-
lible Liquids Coile, is recommended for use as the basis
of legal regulations. Its provisions are intended to
reduce the hazard to a (legreeconsistent with reason-
able public safety, without undue interference wi(h
p(tblir convenience and necessity which require the
use of Aammable and combustible liquids. Thus,
compliance with this standard does not eliminate all
hazards in the use <if Aammable and combustible
liquids. See the Flanim«ble «nil Combustible Liquids Coile
Hanilbook for additional explanatory information.

Chapter I General Provisions

1-1 Scope and Application.

I-l.l This code applies to all Aammable and com-
bustible liquids except those that are solid at 100'F
(37.8'C) or above.

1-1,2 Requirements for the safe storage and use of
the great variety of Rammable and combustible li(I-
uids commonly available depend primarily on their
fire characteristics, particularly the Rash point, which
is the basis for the several classifications of liquids as
defined in Section 1-2. It should be noted that the
classification of a liquid can be changed by contami-
nation. For example, filling a Class II liquid into a
tank which last contained a Class I liquid can alter its
classification, as can exposing a Class II liquid to the
vapors ofa Class I liquid via an interconnecting vapor
line fsee 2-2.6.4 und 2-3.5.6). Care shall be exercised in
such cases to apply the requirements appropriate to
the actual classification.

1-1.3 The volatility of liquids is increased by heat-
ing. When Class II or Class III liquids are exposed (o
s(orage conditions, use conditions or process opera-
tions where they are naturally or artificiallyheated to
or above their Aash points, additional requirements
mav be necessary. Tliese requirements include con-
sideration for such items as ventilation. exposure to
ignition sources, diking, and electrical area classtfica-
ti<in.

1-1.4,Additional requirements may be necessary for
the safe storage and use of liquids that have unusual
burning characteristics, that are subject to self-igni-
tion when exposed to the air, that are highly reactive

with other substanres, that are subject to explosive
decomposition, or have other special properties that
dictate safeguards over and above those specified for
a normal liquid of similar Rash point classification.

1-1.5 In certain installations the provisions of'his
code may be altered at the discretion of (he authority
having jurisdiction after, consideration of the special
features such as topographical conditions, barricades,
walls, adequacy of buildmg exits, nature of occupan-
cies, proximity to buildings or adjoining property and
character of construction of such buildings. capacity
'and construction of proposed tanks and character of
liquids to be stored, nature of process, degree of
private fire protection to be provided, and the ade-

uacy of facilities of the fire department to rope with
ammable or combustible liquid fires.

1-1.6 Existing plants, equipment, buildings, struc-
tures, and installations for the storage, handling, or
use of Aammable or combustible liquids that are not
in strict compliance with the terms of this code may be
continued in use at the discretion of the authority
having jurisdiction provided they do not constitute a
recognized hazard to life or adjoining property. The
existence of a situation that might result in an explo-
sion or sudden escalation of a fire, such as inadequate
ventilation of confined spaces, lack of adequate emer-
gency venting of a tank, failure to fireproof the
supports of elevated tanks, or lack of drainage or
dikes to control spills may constitute such a hazard.

1-1.7 This code shall not apply to:

1-1.7.1 Transportation of flammable and comf)usti-
ble liquids. These requirements are contained in the
U.S. Department of'Transportation regulations or in
YFPA 885, Slandard for Tank Vefticles for Flamm«ble
und Combustible Liquids.

1-1.7.2 Storage, handling, and use of fuel oil tanks
and rontainers connecte(I with oil burning equip-
ment. These requirements are covered separately in
iNFPA 31, Slunilunl for lhe Installation of Oil Buniing
Equipment.

1-1.7.3 Storage of Rammable and combustible liq-
uids on farms and isolated con'struction projects.
These requirements are covered separately in 4 FPA
595, Stun(lard for the Storage ofFlammable und Combus-
tible Liqttids on Funns und l'soluted Constriiction Proj eels.

1-1.7.4 Liquids without Rash poin(s that can be
Rammable under some conditions. such as certain
halogenated hydrocarbons and mixtures containing
halogenated hydrocarbons. (See NFPA 321, Standanl
on Basic Classification of Flammable and Cumbuslible
Liquitls.)

1-1.7.5 Mists, sprays, or foams. (Except jlainrn«ble
aerosols in conluiners, which ure includeil in Cliupler 4.)

1-1.8 Installations made in accordance with the ap-
licable requirements of standards of the National
ire Protection Association: NFPA 32, Standard for

Dncleaning Plunls; NFPA 55, Standard for Spray Appli-

1987 Ection



GENERAL PROVISIONS 30-5

cation Using Flammable and Combuslible Materials;
NFPA 34, Slandard for DiPPing and Coating Processes
Ust'ng Flammable or Combuslible Liquids; NFPA 35,
Standard for lhe Manufacture ofOrganic Coatingst NFPA
36, Standard for Solvent Extraclion Plants; MFPA 37,
Standard for the Installation and Use of Stationary Com-
bustion Engines and Gas Turbines; NFPA 45, Standard
for Fire Protection for Laboratories Using Chemicaist and
Chapter 10 of NFPA 99, Standard for Health Care
Facilities, shall be deemed to be in compliance with
this code.

1-1.9 Metrication. If a value for measurement as
given in this standard is followed by an equivalent
value in other units, the first stated is regarded as the
requirement. The given equivalent value may be
approximate.
1-2 Definitions...

Aerosol. A material that is dispensed from its
container as a mist, spray, or foam by a propellant
under pressure.

Apartment House. A building or that portion ofa
building containing more than two dwelling units.

Approved. Acceptable to the "authority having
jurisdiction."

NOTE: The National Fire Protection Association does not
approve, inspect or certify any installations. procedures, equip-
ment, or material nor does it approve or evaluate testing
laboratories. In determining the acceptabilitv of insullations or
procedures, equipment or materials, the authority having juris-
diction may base accepunce on compliance with NFPA or other
appropriate standards. In the absence of such standards, said
authority may require evidence of proper installation. proce-
dure or use. The authority havingjuriscf>aion may also refer to
the listings or labeling practices o1 an organization concerned
ivith produa evaluauons which is in a position to determine
compliance with appropriate standards for the current produc-
tion of listed items.

Assembly Occupancy. All buildings or portions
of buildings used for gathering 50 or more persons
for such purposes as deliberation, worship, entertain-
ment, dining, amusement, or awaiting transportation.

Atmospheric Tank. A storage tank that has been
designed to operate at pressures from atmospheric
through 0.5 psig (760 mm Hg through 786 mm Hg)
measured at the top of the tank.

Authority Having Jurisdiction. The "authority
having junsdiction's the organization, office or
individual responsible f'r"approving" equipment, an
installation or a procedure.

iNOTE: The phras'e "authority having jurisdiction" is used in
NFPA documents in a broad manner since jurisdictions and
-approval" agencies varv as do their responsil>ilities. IVhere

..I"'
ublic safetv is primary, the "authority having iurisdiaion" may
e a l'cderal, state..local or other regional department o'

individual such as a fire chief, lire marshal ~ chief of a fire
revention bureau. labor department. health department.
uilding ollicial, electrical inspector. or others having statutory

authoruy. For insurance purposes, an insurance inspeaion
department, rating bureau. or other insurance company repre-
sentative may be the "authority having jurisdiction." ln many
circumsunces the property owner or his designated agent
assumes the role of the "authority having jur>sdiction'; at
government installations. the comnunding oflicer or depart-
menul olficial may be the "authority having jurisdiction.-

Barrel. A volume of 42 U.S. gal (158.9 L).

Basement. A story of a building or structure
having $ or more of its height below ground level and
to which access for fire fighting purposes is unduly
restricted.

Boiling Point. The temperature at which a liquid
exerts a vapor pressure of 14.7 psia (760 mm Hg).
Where an accurate boiling point is unavailable for the
material in question, or for mixtures that do not have
a constant boiling point, for purposes of this code the
10 percent point of a distiflation performed in ac-
cordance wit% ASTiivf D 86-82, Standard Method ofTest
forDistillation ofPetroleum Producls, may be used as the
boiling point of the liquid.

Boil-Over. An event in the burning of'certain oils
in an open top tank when, after a long period of
quiescent burning, there is a sudden increase in fire
intensity associated with expulsion of burning oil
from the tank. Boil-over occurs when the residues
from surface burning b'ecome more dense than the
unburned oil and sink below the surface to form a hot
layer, which progresses downward much faster than
the regression of the liquid surface. When this hot
layer, called a "heat wave," reaches water or water-in-
oi1 emulsion in the bottom of the tank, the water is
first superheated, and subsequently boils almost ex-
plosively, overflotving the tank. Oils subject to boil-

I over'consist of components having a wide range of
boiling points, including both light ends and viscous
residues. These characteristics are present in most'rude oils, and can be produced in synthetic mix-
tures.

NOTE: A boil-over is an entirely dilferent phenomenon I'rom
a slop-over or froth-over. Slop oier involves a minor frothing.
ivhicli occurs when ivater is sprayed onto the hot surl'ace ol'
burning oiL Froth-over is not associated with a hre but results
ivhen water is present or enters a tank conuining hot viscous
oil. Upon mixmg, the sudden conversion of water to steam
causes a portion of the tank contents to overllow.

Bulk Plant or Terminal. That portion of a prop-
erty where liquids are received by tank vessel, pipe-
lines, tank car, or tank vehicle, and are stored or
blended in bulk for the purpose of distributing such
liquids by tank vessel, pipeline, tank car, tank vehicle,
portable tank, or container.

Chemical Plant. A large integrated plant or that
portion of such a plant other than a refinery or
distillery where liquids are produced by chemical
reactions or used in chemical reactions.

Closed Container. A container as herein defined,
so sealed by means of a lid or other device that
neither liquid nor vapor will escape from it at ordi-
nary temperatures.

Combustible Liquids. See Liquids.

Container. Any vessel of 60 U.S. gal (227 L) or
less capacity used for transporting or storing liquids.

Crude Petroleum. Hydrocarbon mixtures that
.have a Hash point below 150'F (65.6'C) and that have
not been processed in a refinery.
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Distillery. A plant or that portion of a plant
where liquids produced by f'ermentation are concen-
trated, and where the concentrated products may also
be mixed, stored, or packaged.

Dwelling. A building occupied exclusively for
residence purposes and having not more than two
dwelling units or as a boarding or rooming house
serving not more than 15 persons with meals or
sleeping accommodations or both.

Dwelling Unit. One or more rooms arranged for
the use of one or more individuals living together as
a single housekeeping unit, with cooking, living,
sanitary, and sleeping facilities.

Educational Occupancy. The occupancy or use
of a building or structure or any portion thereof by .

persons assembled for the purpose of learning or of
receiving educational instruction.

Fire Area. An area of a building separated from
the remainder of the bulling by construction having
a fire resistance of at least I hr and having all
communicating openings properly protected by an
assembly having a fire resistance rating of at least 1

hr.

Flammable Aerosol. An aerosol that is required
to be labeled "Flammable" under the U.S. Federal
Hazardous Substances Labeling Act.

Flash Point. The minimum temperature at which
a liquid gives off vapor in sufficient concentration to
form an ignitible mixture with air near the surface of
the liquid within the vessel as specified by appropriate
test procedure and apparatus as follows:

{a) The Rash point ofa liquid having a viscosity less
than 45 SUS at I00'F (37.8'C) and a flash point below
200'F (93'C) shall be determined in accordance with
ASTM D 56-82, Standard Method ofTest for Flush Point
by tire Tag Closed Tester.

(b) The Rash point of a liquid having a viscosity of
45 SUS or more at 100'F (37.8'C) or a Rash point

of'00'F(93'C) or higher shall be determined in accord-
ance with ASTivf D 93-80, Standard rwetirod of Test for
Flasli Point by the Pensky Martens Closed Tester.

(c) As an alternate, ASTiii D 3828-81, Standard
illethods of Tests fur Flush Puint uf Petroleum und Petro-
leum Prorluets by Setail ash Closed Tester, may be used for
testing aviation turbine fuels within the scope of this
procedure.

(d) As an alternate, ASTlvl D 3278-82, Standard
)Method of Tests for Flush Point of Liquids by Setujlush
Closed Tester, may be used for paints, enamels, lac-
quers, varnishes, and related products and their
components having Aash points between 32'F (O'C)
and 230'F (110'C), and having a viscosity lower than
150 su)kes at 77'F (25'C).

{e) As an alternate, ASTivl D 3828-79, Standurrl
Test hlethurls for Flasli Point ufLiquids by Seta/ lasli Close((
Tester, may be used f'r materials other than those for
which specifi SetaAash Methr)ds exist (cf., ASTM D
3243-ir for aviation turbine f'uels and ASTM D
3278-78 for paints, enamels, lacquers, varnishes, re-
lated products, and their components).

~ Hazardous Material "or Hazardous Chemical.
Material presenting dangers beyond the fire prob-
lems relating to flash point and boiling point. These
dangers may arise from but are not limited to toxicity,
reactivity, instability, or corrosivity.

Hazardous Reaction or Hazardous Chemical Re-
action. Reactions that result in dangers beyond the
fire problems relating to Hash point and boihng~oint
of either the reactants or of the products. I hese
dangers may include but are not limited to toxic
effects, reaction speed (including detonation), exo-
thermic reaction, or production of unstable or reac-
tive materials.

Hotel. Buildings or groups of buildings under
the same management in which there are sleeping
accommodations for hire, primarily used by tran-
sients who are lodged with or without meals, includ-
ing but not limited to inns, clubs, motels, and apart-
ment hotels.

Incidental Liquid Use or Storage. Use or storage
as a subordinate activity to that which established the
occupancy or area classification.

Institutional Occupancy. The occupancy or use
of a building or structure or any portion thereof bv
persons harbored or detained to receive medica(,
charitable, or other care or treatment, or by persons

'nvoluntarily detained.

Labeled. Equipment or materials to which has
been attached a label, symbol or other identifying
mark of an organization acceptable to the "authority
having jurisdiction" and concerned with product
evaluation, that maintains periodic inspection of pro-
duction of labeled equipment or materials and bv
whose labeling the manufacturer indicates compli-
ance with appropriate standards or performance in a
specified manner.

Liquid. For the purpose of this code, any material
that has a Auiditygreater than that of300 penetration
asphalt when tested in accordance with AST51 D
5-'78, Test for Penetrution for Bituminous Alaterials.
When not otherwise identified, the term liquid shall
mean both fiammable and combustible liquids.

Combustible Liquid. A liquid having a Rash
point at or above 10{I'F (37.8'C).

Combustible Liquids shall be subdivided as fol-
lows:

Class II liquids shall include those having Rash
oints at or above 100'F (37.8'C) and below 140'F
60'C).

Class IIIA liquids shall include those having
Hash points at or above l40'F (60'C) and below 200'F
(93'C).

Class IIIB liquids shall include those having
flash pr)ints at or above 200'F (93'C).

Flammable Liquid. A liquid having a Hash
point below 100'F (37.8'C) and having a vapor pres-
sure not exceeding 10 lbs per sq in. (agbsolute) (/068
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mm Hg) at 100'F (37.8'C) shall be known as a Class I
liquid.

Class I liquids shall be subdivided as follows:
Class IAshall include those having Hash points

below 73'F (22.8'C) and having a boiling point below
100'F (37.8'C).

Class IB shall include those having Hash points
below 73'F (22.8'C) and having a boiling point at or
above 100'F (37.8'C).

Class IC shall include those having Hash points
at or above 73'F (22.8'C) and below 106'F (37.8'C).

Listed. Equipment or materials included in a list
published by an organization acceptable to the "au-
thoritv havingjurisdiction" and concerned with prod-
uct evaluation, that maintains periodic inspection of
production Qo listed equipment or materials and
whose listing states either that the equipment or
material meets appropriate standards or has been
tested and found suitable for use in a specified
manner.

NOTE: The means for identifving listed equipment may vary
for each organization concerned with product evaluation, some
of which do not recogttize equipment as listed unless it is also
labeled. The -authonty having jurisdiction" should utilize the
system employed by the listing organization to identify a listed
product.

Low-Pressure Tank. A storage tank designed to
withstand an internal pressure above 0.5 psig (3.5
kPa) but not more than 15 psig (103.4 kPa) measured
at the top of the tank.

Mercantile Occupancy. The occupancy or use of
a building or structure or any portion thereof for the
displaying, selling, or buying of goods, wares, or
merchandise.

Occupancy Classification. The system of defin-
ing the predominant operating characteristic of a
portion of a building or plant for purposes of apply-
ing relevant sections of this Code. This may include
but is not limited to distillation, oxidation, cracking,
and polymerization.

Office Occupancy. The occupancy or use of a
building or structure or any portion thereof for the
transacuon of business, or the rendering or receiving
of professional services.

Operating Unit (Vessel) or Process Unit (Vessel).
The equipment in which a unit operation or unit
process is conducted.

Operations. A general term that includes but is
not limited to the use, transfer, storage, and process-
ing of liquids.

Outdoor Occupancy Classification. Similar to oc-
cupancy classification except that it applies to outdoor
operations not enclosed in a building or shelter.

Portable Tank. Any closed vessel having a liquicl
capacity <>ver 60 U.S. gallons (227 L) and not in-
tended f'r fiixed installation.

Pressure Vessel, Any fired or'nfired vessel
within the scope of'he applicable section of'he
AS<iffE Boiler and Pressttre Vessel Code.

Process or Processing. An integrated sequence
of operations. The sequence may be inclusive of both
physical and chemical operations, unless the term is
modified to restrict it to one or the other. The
sequence may involve, but is not limited to prepara-
tion; separation; purification; or change in state,
energy content, or composition.

Protection for Exposures. Fire protection for
structures on property adjacent u> liquid storage. Fire
protection for such'structures shill be accept tble
when located either within the jurisdiction of any
public fire department, or adjacent to plants having
private fire brigades capable of pn>vtding cooling
water streams on structures on property acljacent to
liquid storage.

Refinery. A plant in tvhich flammable t>r combus-
tible liquids are produced on a commercial scale ft om
crude petroleum, natural gasoline, or other hydr<>-
carbon sources.

Safety Can. An approved ct>ntainer. of'ot more
than 5 gal (18.9 L) capacity, lt;tvittf; a spt in'-closi»g
lid and spout cover and so desigttetI that it <vill saf'ely
relieve internal pressure ts hen subjectecl to fire expo-
sure. ~ ~

Separate Inside Storage Area. A room or build-
ing used for the storage of liquids in containers or
portable tanks, separated from other types of occu-
pancies. Such areas may include:

Inside Room. A room totally enck>sed tvithin a
building and having no exterior ti'alls.

Cut-Off Room. A room tvithin a buikling and
having at least one exterior tvalk

Attached Building. A building having only one
common wall with a building having other type
occupancies.

Service Stations.

Automotive Service Station. That portion of
property where liquids used as motor f'uels are stored
and dispensed from fixed equipment into the fuel
tanks of motor vehicles and shall include any facilities

„available for the sale and service of tires. batteries.
and accessories, and for minor autt>motive mainte-
nance work. Major automotive repairs. painting,
body and fender work are excluded.

Marine Service Station. Thttt portion of';>
property where litjuids used as 1'uels;ire stored and
dispensed from hxed equipment on shore. Piers.
wharves, or Hoating doXs into the 1'uel tanks

of'elf-I>ropelledcraft, and sl>all include all facilities
used in connection therewith.

Service Station Located Inside Buildings.
That portion of'n;tutoniotive service station lo-
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cated within the perimeter of a building or building
structure that also contains other occupancies. The
service station may be enclosed or partially enclosed
by the building walls, floors, ceilings, or partitions, or
may be open to the outside. The service station
dispensing area shall mean that area of the service
station required for dispensing of fuels to motor
vehicles. Dispensing of fuel at manufacturing, assem-
bly, and tesung operations is not included within this
definition.

Stable Liquid. Any liquid not defined as unstable.

Unit Operation or Unit Process. A segment of a
physical or chemical process that may or may not be
integrated with other segments to constitute the man-
ufacturing sequence.

Unstable Liquid. A liquid which, in the pure state
or as commercially produced or transported, will
vigorously polymerize,Mecompose, undergo conden-
sation reaction, or will become self-reactive under
conditions of shock, pressure, or temperature.

Vapor Pressure. The pressure, measured in lb
per sq in. (absolute), exerted bv a volatile liquid as
determined by ASTihl D 323-80; S(an<lard klediod of
Test for Vapoi'ressure of Pelroleu>n Products (Reul
>l Ielhod).

Vapor Processing Equipment. Those compo-
nents of a vapor processing system designed to pro-
cess vapors or liquids captured during fillingopera-
tions at service stations, 6ulk plants, or termmals.

Vapor Processing System. A system designed to
rapture and process vapors displaced during filling
operations at service stations, bulk plants, or term>-
nals by use of mechanical and/or chemical means.
Examples are systems using blower-assist for captur-
ing vapors, and refrigeration, absorption, and com-
bustion systems for processing vapors.

Vapor Recovery System. A system designed to
capture and retain, without processing, vapors dis-

laced during filling operations at service stations,
ulk plants, or terminals. Examples are balanced-

pressure vapor displacement systems and vacuum-
assist systems without vapor processing.

Ventilation. As specified in this code, ventilation
is for the prevention of fire and explosion. It is
considered adequate if it is sufficient to prevent
accumulation of significant quantities of vapor-air
mixtures in concentration over one-fourth of the
lower flammable limit.

Warehouses.

General-Purpose Warehouse. A separate, de-
tached building or portion of'a'building used only f'r
warehousing-type operations.

VOTE: Wareht>using operations referred to al)ove are tlu>se
operations not access~ible to the public anil include general
purpt>se, merchandise. <listribution. and industrial wareiu>use-
Ivl)e operations ~

Liquid Warehouse. A separate, detached
building or attached building used for warehousing-
type operations for liquids.

Wharf. Any dock, pier, bulkhead, or other struc-
ture over or contiguous to navigable water with direct
physic;tl access from land, the primary function of
which is the transfer'f liquid cargo in bulk between
shore installations and any tank vessel, such as ship,
barge, lighter boat, or other mobile floating craft.

1-3 Storage. Liquids shall be stored in tanks or in
rontainers in accordance with Chapter 2 or Chapter

1< Pressure Vessel. All new pressure vessels con-
taining liquids shall comply with 1-4.1, 1-4.2, or 1-4.3,
as applicable.

1<.l Fired pressure vessels shall be, designed and
constructed in accordance with Section I (Power
Boilers), or Section VIII, Division I or Division 2
(Pressure Vessels), as applicable, of the 1983 AS~IE .

Boiler «nd Pressure Vessel Code.

1<.2 Unfired pressure vessels shall be designed and
constructed in accordance with Section VIII, Division
I or Division 2, of'he 1983 ASs>f E Boiler «nil Pressure
Vessel Cocle.

l<.3 Fired and unfired pressure vessels that do not
conform to 1-4.1 or 1-4.2 may be used provided
approval has been obtained from the state or other
governmental jurisdiction in which they are to be
used. Such pressure vessels are generally ref'erred to
as "State Special."

1-5 Exits. Egress from buildings and areas covered
bv this code shall be in accordance tvith XFPA 101~.
Life Safe(r Code~.

Chapter 2 Tank Storage

2-1 Design and Construction of Tanks.

2-1.1 Materials. Tanks shall be designed and built
in arrordance with recognized good engineering
standards for the material ofconstruction bemg used,
and shall be of steel or approved noncombustible
material, with the following limitations and excep-
tions:

(a) The material of tank construction shall be com-
patible with the liquid to be stored. In case of doubt
about the properties of'he liquid to be stored. the
supplier, producer of the liquid, or other competent
authority shall be consulted.

(b) Tanks constructed of combustible materials
shall be subject to the approval of the authority
having jurisdiction and limited to:

l. Installation underground, or
2. Use where required by the properties of'the

liquid stored, or
3. Storage of Class IIIB liquids aboveground in

areas not exposed to a spill or leak of Class I or Class
11 liquid, or
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4. Storage of Class IIIBliquids inside a building
protected by an approved automatic fire extinguish-
mg system.

(c) Unlined concrete tanks may be used for storing
liquids having a gravity of40 degrees API or heavier.
Concrete tanks with special linings may be used for
other services provided the design is in accordance
with sound engineering practice.

(d) Tanks may have combustible or noncombusti-
ble linings.

(e) Special engineering consideration may be re-
quired ifthe specific gravity of the liquid to be stored
exceeds that of water or if the tank is designed to
contain liquids at a liquid temperature below O'
(- 17.8'C).

2-1.2 Fabrication.

2-1.2.1 Tanks may be of any shape or type consis-
tent with sound engineering design.

2-1.2.2 Metal tanks shall be welded, riveted, and
caulked, or bolted, or constructed by use of a combi-
nation of these methods.

2-1.3 Atmospheric Tanks.

2-1.3.1 Atmospheric tanks, including those incorpo-
rating secondary containment, shall be built in ac-
cordance with recognized standards of design or
approved equivalents. Atmospheric tanks shall be
built, installed, and used within the scopes of their
approvals or any of the following:

(a),Underwriters Laboratories Inc., Standard for
Steel Aboveground Tanks for Flammable anti Combustible
Liquids, UL142-1981; Standard for Steel Underground
Tanks for Flammable and Combustible Liquids, ULo8-
1976; or Standard for Steel Inside Tanks for Oil Burner
Fuel, UL80-1980.

(b) American Petroleum Institute Standard iso.
6o0, Welded Steel Tanks for Oil Storage, Sixth Edition,
1980.

(c) American Petroleum Institute Specifications
12B, Bolted Tanks or Storage of Production Liquids,
Twelfth Edition, anuary 1977; 12D, Field Welded
Tanks for Storage o Production Liquids, Eighth Edition,
January 1982; or 12F, Shop Welded Tanks for Storage of
Production Liquids, Seventh Edition, January 1982.

(d) American Society for Testing and Materials,
Standard SPecification for Glass-Fiber Reinforced Polyester
Underground Petroleum Storage Tanks, ASTM D 4021-
81:

(e) Underwriters Laboratories Inc., Standard for
Glass-Fiber Reinforced Plastic Underground Storage Tanks
for Petroleum Products, UL 1316-83.

2-1.3.2 Low-pressure tanks and pressure vessels
may be used as atmospheric tanks.

2-1,3,3 Atmospheric tanks shall not be used f'r the
storage of a liquid at a temperature at or above its
boiling point.
2-1.4 Low-Pressure Tanks.

2-1.4.1 The normal operating pressure of the tank
shall not exceed the design pressure of the tank.

2-1.4.2 Low-pressure tanks shall be built in accord-
ance with recognized standards of design. Low-pres-
sure tanks may be built in accordance with:

(a) American Petroleum Institute Standard iso.
620, Recommended Rules for tlie Design and Construction
of Large, Welded, Loio-Pressure Storage Tanks, Fifth
Edition, 1982.

(b) The principles of the Code for Unfired Pressure
Vessels, Section VIII, Division I of the ASME Boiler
and Pressure Vessel Code, 1983 Edition.

2-1.4.3 Tanks built according to Underwriters Lab-
oratories Inc. requirements in 2-1.3.1 may be used
for operating pressures not exceedingl psig (6.9 kPa)
and shall be limited to 2.5 psig (li.2 kPa) under
emergency venting conditions.

2-1.4.4 Pressure vessels may be used as low-pressure
tanks.

2-1.5 Pressure Vessels.

2-1.5.1 The normal operating pressure of the vessel
shall not exceed the design pressure of the vessel.

2-1.5.2 Storage tanks designed to ivithstand pres-
sures above lo psig (103.4 kPa) shall meet the re-
quirements of Section 1-4.

2-1.6 Provisions for Internal Corrosion.

2-1.6.1 When tanks are not designed in accordance
with the American Petroleum Institute, American
Society of Mechanical Engineers. or the L nderwriters
Laboratories Inc. Standards, or ifcorrosion is antici-

ated beyond that provided for in the design formu-
as used, addition;il metal thickness or suitable pro-

tective coatings or linings shall be provided to
compensate for the corrosion loss expected during
the design life of the tank.

2-2 Installation of Outside Aboveground Tanks.

2-2.1 Location with Respect to Property Lines, Pub-
lic Ways, and Important Buildings on the Same
Property.

2-2.1.1 Every aboveground tank for the storage of
Class I, Class II, or Class IIIA liquids, (except as
provided in 2-2.1.2) and those liquids with boil-over
characteristics and unstable liquids, operating at pres-
sures not in excess of2.5 psig (17.2 kPpa) and designed
with a weak roof'-to-shell seam (see 2-2.>.3), or
equipped with emergency venting devices that will
not permit pressures to exceed 2.5 psig (17.2 kPa),
shall be located in accordance with Table '2-1. Where
tank spacing is contingent on a weak roof-to-shell
seam design, the user shall present evitlence certify-
ing such construction to the authority having juris-
diction. upon request.

(a) For the purpose'of'Section 2-2. a fin;iting
roof'ank

is defined as one that incorpor ites either:
l. A pontoon or double-deck metal floating roof

in an open-top tank in accordance with API Standard
650, or

2. A fixed metal roof with ventilation at the top
and roof eaves in;iccordance with API Standard 65().
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and containing a metal floating roof or cover meeting
any one of the following requirements:

a. A pontoon or double-deck metal floating
roof meeting the requirements of API Standard 650.

b. A metal floating cover supported by liquid-
tight metal floating devices that provide sufficient
buoyancy to prevent the liquid surface from being
exposed when half of the flotation is lost.

(b) An internal metal Boating pan, roof, or cover
that does not meet the requirements of (a) 2., or one
that uses plastic foam (except for seals) for flotation,
even if encapsulated in metal or fiberglass, shall be
considered a fixed roof tank.

2-2.1.2 Vertical tanks having a weak roof-to-shell
seam (see 2-2,5.3) and storing Class IIIAliquids may
be located at one-half the distances specified in Table
2-1, provided the tanks are not within a diked area or
drainage path for a tank storing a Class I or Class II
liquid..
2-2.1.3 — Every aboveground tank for the storiige of
Class I, Class II, or Class IIIAliquids, except those
liquids with boil-over characteristics and unstable
liquids, operating at pressures exceeding 2.5 psig
(1).2 kPa) or equipped with emergency venting. that
trill permit pressures to exceed 2.D psig (17.2 kPa),
shall be located in accordance with Table 2-2.

2-2.1.4 Every aboveground tank for storage of liq-
uids with boil-over characteristics shall be located in
accordance with Table 2-3. Liquids with boil-over
characteristics shall not be stored in fixed roof tanks
larger than 150 ft (45.7 m) in diameter, unless an
approved inerting system is provided on the tank.

2-2.1.5 Every aboveground tank for the storage of
unstable liquids shall be located in accordance with
Table 2-4.

2-2.1.6 Every aboveground tank for the storage of
Class IIIBliquids, exciuding unstable liquids, shall be
located in accordance svith Table 2-5, except when
located within a diked area or drainage path for a
tank(s) storing a Class I or Class II liquid. When a
Class IIIBliquid storage tank is within the diked area
or drainage path for 'a Class I or Class II liquid,
2-2.1.1 or 2-2.1.2 shall apply.

2-2.1.7 Where two tank properties of diverse own-
ership have a common boundary, the authority hav-
ing jurisdiction may, with the written consent of'the
owners of the two properties, substitute the distances
provided in 2-2.2.1 through 2-2.2.6 for the minimum
distances set forth in 2-2.1.

2-2.1.8 Where end failure of horizontal pressure
tanks and vessels can expose property, the tank shall
be placed with the longitudinal axis parallel to the
nearest important exposure.

2-2.2 Spacing (Shell-to-Shell) between Any Two Ad-
jacent Aboveground Tanks.

2-2.2.1 Tanks storing Class I, II, or IIIA stable
liquids shall be separated in accordance svith Table
2-i, except as provided in 2-2.2.2.

2-2.2.2 Crude petroleum tanks having individual
capacities not exceeding 126,000 gal (3,000 barrels),
when located at production facilities in isolated loca-
tions, need not be separated by more than 3 ft (0.90
m).

2-2.2.3 Tanks used only for storing Class IIIB liq-
uids may be spaced no less than 3 ft (0.90 m) apart
unless within a diked area or drainage path for a tank
storing a Class I or 11 liquid, in which case the
provisions of Table 2-7 apply.

Table 2-1 Stable Liquids (Operating Pressure 2.5 psig or Less) (17.2 kPa)

Type of Tank

Floating Roof
(Scc 2.2.l. I (a) i

Vertical with Weak
Roof.shell Scam

(Sec 2-2.5.5)

Horisontal and Vertical
with Emergency Relief

Venting to Limit Pressures
to 2.5 psig

Protection
Protcaion for Ex sures»

None

Approved I'oam or incrting
system" on tanks not exceed-

in r l50 feet in
diameter"'rotcaion

I'or Ex
osurcs'one

Apprr>vcd incrting system»
on thc tank or approved

foam svstcm on vertical tanks

Protcaion for Ex osurcs"

None

Minimutn Distance in Feet from
Property Line Which Is or Can
Be Built Upon, Including the
Opposite Side of a Public Way

and Shall Be Not Less Than 5 Feet
rrrr times diamctcr of tank

Diameter of tank but nccd not
exceed l75 fcct

r/r times diamctcr ol'ank

Diameter of tank

2 times diameter of tank but need
not cxcccd 950 fcct

t

r/; times Table 2-6

Table 2 6

2 times Table 2 ti

Minimum Distance in Feet from
Nearest Side of Any Public Way

or from Nearest Important
Building on the Same Property

and Shall Be Not Less Than 5 Feet

r/» times diameter of tank

r/» times diamctcr of tank

r/» times tliamctcr of tank

r/8 times diameter ol'ank

r/s times diameter ol'ank

!rr times Table 2 6

Table 2.ti

Table 2.ti
'cc definition I'or "Protection for Exposures."
»" Scc NFPA tir). Vrrrrrlnrrl/urExplrniun Prrvrnlir>n Syrrruu.'" For tanks over l5)) ft in diameter. usc "Protection I'or Expr>sures- or -Vonc.- as applicable.
Sl Units: I I't ~ t).gt) m.
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Table 2-2 StabIe Liquids (Operating Pressure Greater Than 2.5 psig) (17.2 kPa)

T of Tank

Any Type

Protection

Protection for Exposures«

None

Minimum Distance in Feet from
Property Line Which Is or Can
Be Built Upon, Including the
0 site Side of a Public Wa

I >/s times Table 2-6 but shall not
be less than 25 feet

3 times Table 2-6 but shall not
be less than 50 feet

Minimum Distance in Feet from
Nearest Side of Any Public Way

or f'rom Nearest Iinportant
Building on the Same Pro rt
I '/s times Table 2.6 but shall not

be less than 25 feet

I i/s times Table 2.6 but shall not
be less than 25 feet

«See definitio for "Protection for Exposures."
SI Units: I ft ~ 0.30 m.

Table 2-3 Boilwver Liquids

T of Tank Protection

Minimum Distance in Feet from
Property Line Which Is or Can
Be Built Upon, Including the

Opposite Side of a Public Way
and Shall Be Not Less Than 5 Feet

hfinimum Distance in Feet from
Nearest Side of Any Public Way

or from Nearest Important
Building on the Same Property

and Shall Be Not Less Than 5 Feet

Protection for Ex
sures'loatingRoof [See 2-2.I. I(a)]

iVone

Approved foam or inerting
svstem'«

Fixed Roof(See2-2.1.4(a)] Protection for Ex
sures'one

'ee definition for "Protection for Exposures."
««See NFPA 69, Standard for Explosion Prrorntion Systrnu.
Sl Units: I ft ~ 0.30 m.

>h times diameter of tank

Diameter of tank

Diameter of tank

2 times diameter of tank

4 times diameter of tank but need
not exceed 350 feet

>/« times diameter of tank
i/i times diameter of tank

</s ti'mes diameter ol'ank

'4< times diameter of'ank

Vi times diameter of'ank

Table 2A Unstable Liquids

T of Tank

Horixontal and Vertical
Tanks with Emergency Relief

Venting to Permit Pressure
Not in Excess of 2.5 psig

Horixontal and Vertical
Tanks with Emergency Relief

Venting to Permit Pressure
Over 2.5 psig

Protection
Tank protected with any

one of the following:
Approved water spray.

Approved inerting,«
Approved insulation and
refrigeration, Approved

barricade

Protection for Exposures'«

None

Tank protected with any
one of the following:

Approved water spray,
Approved

inerting,'pproved

insulation and
refrigeration, Approved

barricade

Protection for Exposures««

None

Minimum Distance in Feet from
Property Line Which Is or Can
Be Built Upon, Including the
0 site Side of a Public Wa

Table 2 6 but not less than
25 fret

2>h times Table 2-6 but not less
than 50 feet

5 times Table 2-6 but not less
than I00 I'eet

2 times Table 2.6 but not less
than 50 feet

4 times Table 2 6 but not less
than l00 feel

8 limes Table 2 6 but noi less
ihan l50 fret

hlinimum Distance in Feet from
Nearest Side of Any Public Way

or from Nearest Important
Buiidin on the Same Pro ert

Vot less than 25 feet

Not less titan 50 feet

Noi less than l00 I'ret

Vot less than 5() I'eet

Not less than I00 feet

Not less than I5t) feet

«Sec NFPA 69, Stantlard for Explosion Prrvrntion S>str>ns.
««See definition for "Protection I'or Exposures."
Sl Units: I ft ~ 0.30 m.
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Table 2-5 Class IIIBLiquids

Ca aci Gallons

12,000 or less
12,001 to 30,000
30,001 to 50,000
50,001 to 100,000

100,001 or more

Minimum Distance
in Feet from Property
Line Which Is or Can

Be Built Upon,
Including the
Opposite Side

of a Public Wa

5
10
10
15
15

Minimum Distance
in Feet from

Nearest Side of Any
Public Way or from
Nearest Important

Building on the
Same Pro rt

5
5

10
10
15

Sl Units: 1 ft ~ 0.30 m: 1 gal ~ 3.8 L.

Table 2-6
Reference Table for Use in Tables 2-1 to 2A

Capacity Tank
Gallons

Minimum Distance Minimum Distance
in Feet from Property in Feet from
Line Which Is or Can Nearest Side of Any

Be Built Upon, Public Way or from
Including the Nearest Important

Opposite Side of Building on the
a Public Wa, Same Pro ert

275 or less
276 to 750

751 to 12.000
12,001 to 30,000
30,001 to 50,000

50,001 to 100,000
100,001 to 500,000

500.001 to 1,000,000
1,000,001 to

2.000,000
2,000.001 to

3.000,000
3,000.001 or more

10
15
20
30
50
80

100

135

165
1

5
5
5
5

10
15
25
35

55
60

Sl L'nits: 1 ft ~ 0.30 m; 1 gal ~ 3.8 L.

2-2.2.5 When tanks are in a diked area containing
Class I or Class II liquids, or in the drainage path of
Class I or Class II liquids, and are compacted in three
or more rows or in an irregular pattern, greater
spacing or other means may be required by the
authortty having jurisdiction to make tanks in the

2-2.2.4 For unstable liquids, the distance between
such tanks shall not be less than one-half the sum of
their diameters.

I

interior of the pattern accessible for fire fighting
purposes.

2-2.2.6 The minimum horizontal separation be-
tween an LP-Gas container and a Class I, Class II, or
Class IIIAliquid storage tank shall be 20 ft (6 m),
except in the case of Class I, Class II, or Class IIIA
liquid tanks operating at pressures exceeding 2.5 psig
(17.2 kPa) or equipped with emergency venting
which will permit pressures to exceed 2.5 psig (17.2
kPa), in which case the provisions of 2-2.2.1 and
2-2.2.2 shall apply. Suitable measures shall be taken
to prevent the accumulation of Class I, Class II, or
Class IIIAliquids under adjacent LP-Gas containers
such as by dikes, diversion curbs, or grading. When
flammable or combustible liquid storage tanks are
within a diked area, the LP-Gas containers shall be
outside the diked area and at least 10 ft (5 m) away
from the centerline of the wall of the diked area. The
foregoing provisions shall not apply when LP-Gas
containers of 125 gal (475 L) or less capacity are
installed adjacent to fuel oil supply tanks of 660 gal
(2498 L) or less capacity. iso horizontal separation is
required between aboveground LP-Gas containers
anti underground flammable and combustible liquid
tanks installed in accordance with Section 2-5.

2-2.3 Control of Spillage from Aboveground Tanks.

2-2.3.1 Facilities shall be provided so that any acci-
dental discharge of any Class I, II,or IIIAliquids will
be prevented from endangering important facilities,
and adjoining property, or reaching waterways, as

2rovided for tn 2-2.5.2 or 2-2.5.5. Tanks storing Class
IIB liquids do not require special drainage or diking

provisions for fire protection purposes.

2-2.5.2 Remote Impoundmg. Where protection of
adjoining property or waterways is by means of
drainage to a remote impounding area, so that im-
pounded liquid will not be held against tanks, such
systems shall comply with the following:

{a) A slope of not less than 1 percent away from
the tank shall be provided for at least 50 ft (15 m)
toward the impounding area.

(b) The impounding area shall have a capacity not
less than that of the largest tank that can drain into it.

(c) The route of the drainage system shall be so
located that, ifthe liquids in the drainage system are
ignited, the fire will not seriously expose tanks or
adjoining property.

Table 2-7 Minimum Tank Spacing (Shell-to4hell)

Fixed or Horizontal Tanks
Floatin Roof Tanks Class I or IILi uids Class IIIALi uids

. All tanks not over 150 feet '/«sum of adjacem tank diameters '/«sum of adjacent tank diameters ~/» sum of adjacent tank diameters
in diameter but not less than 3 1'cet but not less than 3 feet but not less than 3 feet
Tanks larger than 150 feet
in diameter

If remote impounding is '/«sum of adjacent tank diameters
in accordance with 2.2.3.2
If impounding is around '/i sum ol'adjacent tank diameters
tanks in accordance with
2-2.3 3

Sl Units: 1 ft ~ 0.30 m.

~/i sum of adjacent unk diameters ~/» sum of adjacent tank diameters

'/s sum of adjacent tank diameters '/i sum of adjacent unk diameters
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(d) The confines of the impounding area shall be
located so that, when filled to capacity, the liquid level
willnot be closer than 50 ft (15 m) from any property
line that is or can be built upon, or from any tank.

2-2.3.3 Impounding Around Tanks by Diking.
When protection of adjoining property or waterways
is by means of impounding by diking around the
tanks, such system shall comply with the following:

(a) A slope of not less than I percent away from
the tank shall be provided for at least 50 ft (Io m) or
to the dike base, whichever is less.

(b) The volumetric capacity of the diked area shall
not be less than the greatest amount of liquid that can
be released from the largest tank within the diked
area, assuming a full tank. To allow for volume
occupied by tanks, the capacity of the diked area
enclosing more than one tank shall be calculated after
deducting the volume of the tanks, other than the
largest tank, below the height of the dike.

(c) To permit access, the outside base of the dike at
ground level shall be no closer than 10 ft (3 m) to any
property line that is or can be built upon.

(d) Walls of the diked area shall be of earth, steel,
concrete, or solid masonry designed to be liquidtight
and to withstand a full hydrostatic head. Earthen
walls 3 ft (0.90 m) or more in height shall have a Rat
section at the top not less than 2 ft (0.60 m) wide. The
slope of an't earthen wall shall be consistent with the
angle of repose of the material of which the wall is
constructed. Diked areas for tanks containing Class I
liquids located in extremely porous soils may require
special treatment to prevent seepage of hazardous
quantities of liquids to low-lyingareas or waterways in
case of spills.

(e) Except as provided in (f) below, the walls of the
diked area shall be restricted to an average interior
height of 6 ft (1.8 m) above interior grade.

(f) Dikes may be higher than an average of 6 ft (1.8
m) above interior grade where provisions are made
for normal access and necessary emergency access to
tanks, valves and other equipment, and safe egress
from the diked enclosure.

1. Where the average height of the dike contain-
ing Class I liquids is over 12 ft (3.6 m) high, measured
from interior grade, or where the distance between
any tank and the top inside edge of the dike wall is
less than the height of the dike wall, provisions shall
be made for normal operation of valves and for access
to tank roof(s) without entering below the top of the
dike. These provisions may be met through the use of
remote-operated valves, elevated walkways, or similar
arrangements.

2. Piping passing through dike walls shall be
designed to prevent excessive stresses as a result of
settlement or fire exposure.

3. The minimum distance between tanks and toe
of the interior dike walls shall be 5 ft (1.5 m).

(g) Each diked area containing two or more tanks
shagfl be subdivided, preferably by drainage channels
or at least by intermediate dikes in order to prevent
spills from endangering adjacent tanks within the
diked area as follows:

1. When storing normally stable liquids in verti-
cal cone roof tanks constructed with weak roof-to-
shell seam or Roating roof tanks, or when storing
crude petroleum in producing areas in any type ot
tank, one subdivision for each tank in excess of
10,000 bbls. and one subdivision for each group of
tanks (no tank exceeding 10,000 bbls. capacity) hav-
ing an aggregate capacity not exceeding 15,000 bbls.

2. When storing normally stable liquids in tanks
not covered in subsection (I), one subdivision for
each tank in excess of 2,380 bbls. (378,500 L) and one
subdivision for each group of tanks [no tank exceed-
ing 2,380 bbls. (378,9)0 L) capacity] having an aggre-
gate capacity not exceeding 3,570 bbls. (567,750 1.).

S. When storing unstable liquids in anv type of
tank, one'subdivision for each tank except that tanks
installed in accordance with the drainage require-
ments of NFPA 15, Standard for Water Sprav Fixed
Systems for Fire Protection, shall require no additional
subdivision. Since unstable liquids»ill react more
rapidly when heated than when at ambient temper'i-
tures, subdivision by drainage channels is the pre-
ferred method.

4. Whenever t»o or more tanks storing Class I
liquids, any one of »hich is over 150 ft (45 m) in
diameter, are located in a common diked area, inter-
mediate dikes shall be provided bet»een adjacent
tanks to hold at least 10 percent of the capacity of the
tank so enclosed, not including the volume displaced
by the tank.

5. The drainage channels or intermediate dikes
shall be located beoveen tanks so as to take full
advantage of the available space with due regard for
the individual tank capacities. Intermediate dikes.
where used, shall be not less than 18 in. (45 cm) in
height.

(h) Where provision is made for draining water
from diked areas, such drains shall be controlled in a
manner so as to prevent Rammable or combustible
liquids from entering natural water courses, public
sewers, or public drains, if their presence woukl
constitute a hazar'd. Control of drainage shall be
accessible under fire conditions from outside the
dike.

(i) Storage of combustible materials. empty or full
drums, or barrels, shall not be permitted within the
diked area.

2-2,4 Normal Venting for Aboveground Tanks.

2-2.4.1 Atmospheric storage tanks shall be ade-
. quately vented to prevent the development of vac-

uum or pressure sufficient to distort the roof't':i
cone roof tank or exceeding the design pressure in
the case of other atmospheric tanks, as a result

ot'illingor emptying, anti atmospheric temperature
changes.

2-2.4.2 Normal vents shall be sized in accordance
with either: (I) the American Petroleum Institute
Standard No. '2000, Ventint, Atmospheric and Lou~-
Pressure Storat,e Tanks, l982, or (2) other accepted
standard; or shall be at least as large as the fillingor

.svithdrawal connection, whichever is larger, but in no
case less than I, in. (3 cm) nominal inside diameter.
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2-2.4.3 Low-pressure tanks and pressure vessels
shall be adequately vented to prevent development of
pressure or vacuum, as a result of fillingor emptying
and atmospheric temperature changes, from exceed-
ing the design pressure of the tank or vessel. Protec-
tion shall also be provided to prevent overpressure
from any pump discharging into the tank or vessel
when the pump discharge pressure can exceed the
design pressure of the tank or vessel.

2-2.4.4 Ifany tank or pressure vessel has more than
one fill or withdrawal connection and simultaneous
fillingor withdrawal can be made, the vent size shall
be based on the maximum anticipated simultaneous
floiv.

2-2.4.5 The outlet of all vents and vent drains on
tanks equipped with venting to permit pressures
exceeding 2.5 psig (17.2 kPa) shall be arranged to
discharge in such a way as to prevent localized over-
heating of, or flame impingement on, any part of the
tank, in the event vapors from such vents are ignited.

2-2.4.6 Tanks and pressure vessels storing Class IA
liquids shall be equipped with venting devices that
shall be normally closed except when venting to
pressure or vacuum conditions. Tanks and pressure
vessels storing Class IB and IC liquids shall be
equipped with venting devices that shall be normally
closed except when venting under pressure or vac-
uum condinons, or with listed flame arrestors. Tanks
of 3,000 bbls. (476,910 L) capacity or less containing
crude petroleum in crude-producing areas, and out-
side aboveground atmospheric tanks under 23.8 bbls.
(3,785 L) capacity containing other than Class IA
liquids may have open vents. (See 2-2.6.2.)

2-2.4.7 Flame arrestors or venting devices required
in 2-2.4.6 may be omitted for IB and IC liquids where
conditions are such that their use may, in case of
obstruction, result in tank damage. Liquid properties
justifying the omission of such devices include, but
are not tmited to, condensation, corrosiveness, crys-
tallization, polymerization, freezing, or plugging.
When any of these conditions exist, consideration
may be given to heating, use of devices employing
special materials of construction, the use of liquid
seals, or inerting (see NFPA 69, Standard on Explosion
Prevention Systems).

2-2.5 Emergency Relief Venting for Fire Expo-
sure for Aboveground Tanks.

2-2.5.1 Except as provided in 2-2.5.2, every above-
ground storage tank shall have some form of con-
struction or device that will relieve excessive internal
pressure caused by exposure fires.

2-2.5.2 Tanks larger than 285 bbls. (45,306 L) ca-
pacity storing Class IIIB liquids and not within the
diked area or the drainage path of Class I or Class II
liquids do not require emergency relief venting.

2-2.5,3 In a vertical tank, the construction referred
to in 2-2.5.1 may take the form of a floating roof,
lifter roof, a weak roof-to-shell seam, or other ap-
proved pressure-relieving construction. The weak

Table 2-8 Wetted Area Versus Cubic Feet Free Airper
Hour (14.7 psia and 60'F) (101.3 kpa aud 15.6'C)

Ft CFH Ft CFH Ft CFH
20
30
40
50
60
70
80
90

100
120
)40
160
180
200

21,100
31,600
42.100
52,700
63,200
73,700
84.200
94.800

105,000
126.000
)47.000
168.000
190,000
211.000

200
250
300
350
400
500
600
/00
800
900

).000

211,000
239.000
265.000
288,000
312.000
354.000
392.000
428,000
462.000
495.000
524,01)0

1.000
1,200
1,400
1.600
1,800
2.000
2.400
2.800

and over

524,000
557.000
587,000
614,000
639,000
662.000
704.000
742,000

Sl Units: 10 fthm ~ 0.93 ms; 36 fts ~ 1.0 ms
~)nterf/o)ate for intermet)iate values.

roof-to-shell seam shall be constructed to fail prefer-
ential to any other seam. Design methods which will
provide a weak roof-to-shell seam construction are
contained in API 650, Welded Steel Tanks for Oil
Storage, and UL 142, Standard for Steel Aboveground
Tanks for Flammable and Combustible Liquids.

2-2.5.4 Where entire dependence for emergency
relief is placed upon pressure-relieving devices, the
total venting capacity of both normal and emergency
vents shall be enough to prevent rupture of the shell
or bottom of the tank if vertical, or of the shell or
heads ifhorizontal. Ifunstable liquids are stored, the
effects of heat or gas resulting from polymerization,
decomposition, condensation, or self-reactivity shall
be taken into account. The total capacity of both
normal and emergency venting devices shall be not
less than that derived from Table 2-8 except as
provided in 2-2.5.6 or 2-2.5.7. Such device may be a
self-closing manhole cover, or one using long bolts
that permit the cover to liftunder internal pressure,
or an additional or larger relief valve or valves. The
wetted area of the tank shall be calculated on the basis
of 55 percent of the total exposed area of a sphere or
spheroid, 75 percent of the total exposed area of a
horizontal tanlr., and the first 30 ft (9 m) above grade
of the exposed shell area of a vertical tank. (See
Appendix 8 for the square footage of tyPical tank sizes.)

2-2.5.5 For tanks and storage vessels designed for
pressures over 1 psig (6.9 Rpa), the total rate of
venting shall be determined in accordance with Table
2-8, except that when the exposed wetted area of the
surface is greater than 2,800 sq ft (260 m2), the total
rate of venting shall be in accordance with Table 2-9
or calculated 6y the following formula:

CFH = 1,107 A""~

Where:
CFH = venting requirement, in cubic feet of free

air per hour

A = exposed wetted surface, in square feet

The foregoing formula is based on Q = 21,000 A"s2
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Table 2-9 Wetted Area Over 2,800 stI ft and Pressures
Over 1 psig

Ft CFH Ft CFH

2,800
, 3,000

3 500
4,000
4,500
5,000
6,000
7,000
8,000

742,000
786,000
892,000
995,000

1,100,000
1,250.000
1,390,000
1,570.000
1,760.000

9,000
10,000
15,000
20,000
25,000
30.000
35,000
40,000

1,930,000
2,110,000
2,940,000
3.720,000
4,470,000
5,190,000
5,900,000
6,570,000

V = cubic feet of free air per hour from Table 2-8
L = latent heat of vaporization of specific liquid in

Btu per pound
iaaf = molecular weight of specific liquids

2-2,5.7 For tanks containing stable liquids, the re-
quired airflow rate of 2-2.o.4 or 2-2.o.6 may be
multiplied by the appropriate factor listed in the
following schedule when protection is provided as
indicated. Only one factor can be used for any one
tank.

O.o for drainage in accordance with 2-2.3.2 for
tanks over 200 sq ft (18.6 m'-') of wetted area

0.3 for water spray in accordance with NFPA 15,
S/andard for Wa/er Spray Fixed Systernsfor Fire Protection,
and drainage in accordance with 2-2.3.2

0.3 for insulation in accordance with 2-2.5.7(a)
0.15 for water spray with insulation in accordance

with 2-2.5.7(a) and drainage in accordance with
2-2.3.2 (see Appendix B)

(a) Insulation systems for which credit is taken
shall meet the following performance criteria:

1. Remain in place under fire exposure condi-
tions.

2. Withstand dislodgment when subjected to
hose stream impingement during fire exposure. This
requirement may be waived where use of solid hose
streams is not contemplated or would not be practical.

3. Maintain a maximum conductance value of
4.0 Btu per hour per square foot per degree Fahren-
heit (Btu/hr/sq ft/'F) when the outer insulation jacket
or cover is at a temperature of 1,660'F (904.4'C) and
when the mean temperature of the insulation is
1,000'F (537.8'C).

2-2.5.8 The outlet of all vents and vent drains on
tanks equipped with emergency venting to permit
pressures exceeding 2.5 psig (17.2 kPa) shall be
arranged to discharge in such a way as to prevent
localized overheating of or flame impingement on

SI Units: 10 fta = 0.93 nta'6 fts ~ 1.0 m"
Interpolate for intermediate values.

2-2.5.6 The total emergency relief venting capacity
for any specific stable liquid can be determined by the
followmg formula:

1,337
Cubic feet of free air per hour = V~

LVM

any part of the tank, in the event vapors from such
vents are ignited.

2-2.5.9 Each commercial tank venting device shall
have stamped on it the opening pressure, the pres-
sure at which the valve reaches the full open position
and the flowcapacity at the latter pressure. Ifthe start
to open pressure is less than 2.5 psig (17.2 kPa) and
the pressure at full open position is greater than 2.5
psig (17.2 kPa), the flow capacity at 2.5 psig (17.2 kPa)
shall also be stamped on the venting device. The flow
capacity shall be expressed in cubic feet per hour of
air at 60'F (15.6'C) and 14.7 psia (760 mm Hg).

(a) The flowcapacity of tank venting devices under
8 in. (20 cm) in nominal pipe size shall be determined
by actual test ofeach type and size of vent. These flow
tests may be conducted by the manufacturer ifcerti-
fied by a qualified impartial observer, or may be
conducted by a qualified, impartial outside agency.
The flow capacity of tank vennng devices 8 in. (20 cm)
nominal pipe size and larger, including manhole
covers with long bolts or equivalent, may be calcu-
lated provided that the opening pressure is actually
measured, the rating pressure and corresponding
free orifice area are stated, the word "calculated
appears on the nameplate, and the computation is
based on a flow coefficient of O.o applied to the rated
orifice area.

(b) A suitable formula for this calculation is:

CFH = 1,667 C7AVP, —P„

where CFH = venting requirement in cubic feet of
free air per hour

Cf = 0.5 [the flow coefficient]
A = the orifice area in sq in.
P, = the absolute pressure inside the tank

in inches of water
P„= the absolute atmospheric pressure

outside the tank in inches of water

2-2.6 Vent Piping for Aboveground Tanks.

2-2.6.1 Vent piping shall be constructed in accord-
ance with Chapter 3.

2-2.6.2 Where vent pipe outlets for tanks storing
Class I liquids are adjacent to buildings or public
ways, they shall be located so that the vapors are
released at a safe point outside of buildings and not
less than 12 ft (3.6 m) above the adjacent ground
level. In order to aid their dispersion, vapors shall be
discharged upward or horizontally away from closely
adjacent walls. Vent outlets shall be located so that
flammable vapors will not be trapped by eaves or
other obstructions and shall be at least 5 ft (1.5 m)
from building openings.

2-2.6.3 The manifolding of tank vent piping shall
be avoided except where required for speciagl pur-
poses such as vapor recovery, vapor conservation, or
air pollution control. When tank vent piping is mani-
folded. pipe sizes shall be such as to discliarge, within
the pressure limitations of the system, the vapors they
may be required to handle when manifolded tanks
are subject to the same fire exposure.
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2-2.6.4 Vent piping for tanks storing Class I liquids
shall not be manifoTded with vent piping for tanks
storing Class II or Class III liquids unless positive
means are provided to prevent the vapors from Class
I liquids from entering tanks storing Glass IIor Class
IIIliquids, to prevent contamination (see 1-1.2) and
possible change in classification of the less volatile
liquid.

2-2.7 Tank Openings Other Than Vents for Above-
ground Tanks.

2-2.7.1 Each connection to an aboveground tank
through'hich liquid can normally How shall be
provided with an internal or an external valve located
as close as practical to the shell of the tank.

2-2.7.2 Each connection below the liquid level
through which liquid does not normally fiow shall be
provitIed with a ]iquidtight closure. This may be a
valve, plug, or blind, or a'combination of these.

2-2.7.3 Openings forgaging on tanks storing Class I
liquids shall be provided with a vaportight cap or
cover. Such covers shall be closed when not gaging.

2-2.7.4 For Class IB-and Class IC liquids other than
'rudeoils, gasolines, and asphalts, the fillpipe shall

be so designed and installed as to mimmize the
possibility of generating static electricity. A fill pipe
entering the top of a tank shall terminate within 6 in.
(15 cm) of the bottom of the tank and shall be
installed to avoid excessive vibration.

2-2.7.5 Filling and emptying connections for Class
I, Class II, and Class IIIAliquids that are made and
broken shall be located outside of buildings at'a
location free from any source of ignition and not less
than 5 ft (1.5 m) away from any building opening.
Such connections for any liquid shall be closed and
liquidtight when not in use and shall be properly
identified.

2-3 Installation of Underground Tanks.

2-3.1 Location. Excavation for underground stor-
age tanks shall be made with due care to avoid
undermining of foundations of existing structures.
Underground tanks or tanks under buildings shall be
so located with respect to existing building founda-
tions and supports that the loads carried by, the latter
cannot be transmitted to the tank. The distance from
any part of a tank storing Class I liquids to the nearest
wall of any basement or pit shall be not less than 1 ft
(0.50 m), and to any property line that can be built
upon, not less than 5 ft (0.90 m). The distance from
any part of a tank storing Class II or Class III liquids
to the nearest wall of any basement, pit, or property
line shall be not less than 1 ft (0.30 m).

2-3.2 Burial Depth and Cover.

2-3.2.1 All underground tanks shall be installed in
accordance with the manufacturer's instructions,
where available, and shall be set on firm foundations
and surrounded with at least 6 in.'15 cm) of noncor-
rosive inert material such as clean sand or gravel well

tamped in place. The tank shall be placed in the hole
w'ith care, since dropping or rolling the tank into the
hole can break a weld, puncture or damage the tank,
or scrape off the protective coating of coated tanks.
(See Petroleum Equipment Institute(PE1) RP-100-86, Rec-
ommended Practice for the Installation of Underground
Liquid Storage Systems, forfurther information.)

2-3.2.2 Allunderground tanks shall be covered with
a minimum of 2 t (0.60 m) of earth, or shall be
covered with not less than 1 ft (0.50 m) of earth, on
top of which shall be placed a slab of reinforced
concrete not less than 4 m. (10 cm) thick. When they
are, or are likely to be, subjected to traffic, they shall
be protected against damage from vehicles passing
over them by at least 3 ft (0.90 m) of earth cover, or
18 in. (45.7 cm) ofwell-tamped earth plus either 6 in.
(15 cm) of reinforced concrete or 8 in. (20 cm) of
asphaltic concrete. When asphaltic or reinforced con-
crete paving is used as part of the protection, it shall
extend at least 1 ft (0.30 m) horizontally beyond the
outline of the tank in all directions.

I 2-5.2.3 For underground tanks built in accordance
with 2-1.3.1, the burial depth shall be such that the
static head imposed at the bottom of the tank will not
exceed 10 psig (68.9 kPa) if the fillor vent pipe are
filled with hquld. Ifthe depth ofcover is greater than
the tank diameter, the tank manufacturer shall be
consulted to determine if reinforcement is required.

2-3.3 External Corrosion Protection, Tanks and
their piping shall be protected by either:

(a) A properly engineered, installed, and main-
tained cathodic protection system in accordance with
recognized standards of design, such as:

1) American Petroleum Institute Publication
1652-1985, Cathodic Protection of Underground Petro-
leum Storage Tanks and Piping Systems.

2) Underwriters Laboratories of Canada ULC-
S605.1-M 1982, Standard for Galvanic Corrosion Protec-
tion Systems for Steel Underground Tanks for Flammable
and Combustible Liquids.

3) Steel Tank Institute Standard No. sti-ps~,
S ecifications for sti-Ps System for External Corrosion

rotection of Underground Steel Storage Tanks - 1989.
4) National Association of Corrosion Engineers

Standard RP-01-69 (1985 Rev.), Recommended Prac-
tice, Control of External Corrosion of Underground or
Submerged Metallic Piping Systems.

5) National Association of Corrosion Engineers
Standard RP-02-85, Recommended Practice, Control
ofExternal Corrosion on Metallic Buried, Partially Buried,
or Submerged Liquid Storage Systems.

(b) Approved or listed corrosion-resistant materi-
als or systems, which may include special alloys,
fiber8lass reinforced plastic, or fiberglass reinforced
phsuc coatings.

2-3.3.1 Selection of the type of protection to be
employed shall be based upon the corrosion history
of the area and the judgement of a qualified engi-
neer. The'authority having jurisdiction may waive the
requirements for corrosion protection where evi-
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dence is provided that such protection is not neces-
sary. (See API Publication 1615-1979, Installation of
Underground Petroleum Storage Systems, forfurther infor-
mation.)

2-3.4 Abandonment or Reuse of Underground
Tanks.

2-3.4.1 Underground tanks taken out of service
shall be safeguarded or disposed of in a safe manner.
(See APpendix C.)

2-3.4.2 Only those used tanks that comply with the
applicable sections of this Code and are approved by
the authority having jurisdiction shall be installed for
flammable or combustible liquids service.

2-3.5 Vents for Underground Tanks.

2-3.5.1 Location and Arrangement of Vents for
Class I Liquids. Vent pipes from underground
storage tanks storing Class I liquids shall be so located
that the discharge point is outside of buildings,
higher than the fillpipe opening, and not less than 12
ft (3.6 m) above the adjacent ground level. Vent pipes
shall not be obstructed by devices provided for vapor
recovery or other purposes unless the tank and
associated piping and equipment are otherwise pro-
tected to limitback-pressure development to less than
the maximum working pressure of the tank and
equipment by the provision of pressure-vacuum
vents, rupture discs, or other tank venting devices
installed in the tank vent lines. Vent outlets and
devices shall be protected to minimize the possibility
of blockage from weather, dirt, or insect nests, and
shall be so located and directed that flammable vapors
will not accumulate or travel to an unsafe location,
enter building openings, or be trapped under eaves,

I and shall be at [east o feet from building openings.
Tanks containing Class IA liquids shall be equipped
with pressure and vacuum venting devices that shall
be normally closed except when venting under pres-
sure or vacuum conditions. Tanks storing Class IB or
Class IC liquids shall be equipped with pressure-
vacuum vents or with listed flame arrestors. Tanks
storing gasoline are exempt from the requirements
for pressure and vacuum venting devices, except as
required to prevent excessive back pressure, or flame
arrestors, provided the vent does not exceed 3 in. (7.6
cm) nominal inside diameter. (See also 2-1.1 ofNFPA
30A, Automotive and Marine Service Station Code.)

2-3.5.2 Vent Capacity. Tank venting systems shall
be provided with sufficient capacity to prevent blow-
back of vapor or liquid at the fillopening while the
tank is being filled. Vent pipes shall not be less than
I'/~ in. (3 cm) nominal inside diameter. The required
venting capacity depends upon the filling or with-
drawalgrate, whichever is greater, and the vent line
length. Unrestricted vent piping sized in accordance
witfiTable 2-10 will prevent back-yressure develop-
ment in tanks from exceeding 2.o psig (17.2 kPa).
Where tank venting devices are installed in vent lines,
their flow capacities shall be determined in accord-
ance with 2-2.5.9.

2-3.5.3 Location and Arrangement of Vents for
Class II or Class IIIA Liquids. Vent pipes from
tanks storing Class II or Class IIIA liquids shall

Table 2-10 Vent Line Diameters

Maximum How
CPM

Pipe Length~
50 Fi 100 Fi 200 Ft

100
200
300
400
500
600
700
800
900

1,000

I ~/~-inch
1~/~-inch
I ~/~.inch
I ~/i-inch
I Vs-inch
I Vi.inch
2.inch
2-inch
2-mch
2-inch

I ~/~-inch
I ~/i-inch
I Y<.inch
I Vi.inch
I ~h.inch
2.inch
2.inch
2-inch
2-inch
2-inch

I ~/i.inch
I ~/~.inch
I '6-inch
2.inch
2.inch
2.inch
2-inch
3-inch
3.inch
3.inch

SI Units: I in. ~ 2.5cm; I fi ~ 0.30 m: I gal ~ 3.8 L.
'Vent lines of 50 fi, 100 fi, and 200 fi of pipe plus 7 elis.

terminate outside of the building and higher than the
fill pipe opening. Vent outlets shall be above normal
snow level. They may be fitted with return bends.
coarse screens, or other devices to minimize ingress of
foreign material.

2-3.5.4 Vent piping shall be constructed in accord-
ance with Chapter 3. Tank vent pipes and vapor
return piping shall be installed without sags or traps
in which liquid can collect. Condensate tanks, if
utilized, shall be installed and maintained so as to

reclude the blocking of the vapor return piping by
iquid. The vent pipes and condensate tanks shall be

located so that they will not be subjected to physical
damage. The tank end of the vent pipe shall enter the
tank through the top.

2-3.5.5 When tank vent piping is manifolded, pipe
sizes shall be such as to discharge, within the pressure
limitations of the system, the vapors they can be
required to handle when manifolded tanks are filled
simultaneously. Float-type check valves installed in
tank openings connected to manifolded vent piping
to prevent product contamination may be used pro-
vided that the tank pressure will not exceed that
permitted by 2-3.2.4 when the valves close.

Exception: For service stations, the capacity of manifolded
vent piping shall be sufhcient to discharge vapors generated
when two manifolded tanks are simultaneously filled.

I

2-3.5.6 Vent piping for tanks storing Class I liquids
shall not be manifolded with vent piping for tanks
storing Class II or Class III liquids unless positive
means are provided to prevent the vapors from Class
I liquids from entering tanks storing Class II or Class
IIIliquids, to prevent contamination (see 1-1.2) and
possible change in classification of the less volatile
liquid.

2-3.6 Tank Openings Other Than Vents for Under-
ground Tanks.

2-3.6.1 Connections for all tank openings shall be
liquidtight.

2-3.6.2 Openings for manual gaging, if indepen-
dent of the fill pipe, shall be provided with a liquid-

~ .tight cap or cover. Covers shall be kept closed when
not gaging. If inside a building, each such opening
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shall be protected against liquid overRow and possible
vapor release by means ofa spring-loaded check valve
or other approved device.

2-3.6.8 Filland discharge lines shall enter tanks only
through the top. Fill lines shall be sloped toward the
tank. Underground tanks for Class I liquids having a
capacity of more than 1,000 gal (3785 L) shall be
equipped with a tight filldevice for connecting the fill
hose to the tank.

2-5.6.4 For Class IB and Class IC liquids other than
crude oils, gasolines, and asphalts, the fill pipe shall
be so designed and installed as to mimmize the
possibility ofgenerating static electricity by terminat-
mg within 6 in. (15 cm) of the bottom of the tank.

2-5,6.5 Filling and emptying and vapor recovery
connections for Class I, C.lass II, or Class IIIAliquids
that are made and broken shall be located outside of
buildings at a location fusee from any source of igni-
tion and not less than 5 ft (1.5 m) away'rom any
building opening. Such connections shall be closed
and liquidught when not in use and shall be properly
identified.

2-3.6.6 Tank openings provided for purposes of
vapor recovery shall be protected against possible
vapor release by means ofa spring-loaded check valve
or dry-break connection, or other approved device,
unless the opening is pipe-connected to a vapor

rocessing system. Openings designed for combined
II and vapor recovery shall also be protected against

vapor release unless connection of the liquid delivery
line to the fillpipe simultaneously connects the vapor
recovery line. Allconnections shall be vaportight.

2< Installation of Tanks Inside of Buildings.

2<.l Location. Tanks shall not be permitted inside
of buildings.

Exceptionl Ifthe storage of liquids in outside aboveground
or underground tanks is not practical because ofgovernmerit
regulations, temperature considerations, or production con-
siderations, tanks muy be permitted inside of buildings or
structures in accordance with lke applicable provisions of
ChaPter 2, Tank Slorage. Produclion considerations that
may necessitate storage inside of buildings include but are
not limited to high viscosity, purity, sterihty, hydroscopicity,
sensitivity to temPerature change, and need lo store temPo-
rarily pending completion of sample analysis.

2A.I.I Storage tanks inside of buildings shall be
permitted only in areas at or above grade that have
adequate drainage and are separated from other
parts of the building by construction having a fire
resistance rating of at least 2 hrs. Day tanks, running
tanks, and surge tanks are permitted in process areas.
Openings to other rooms or buildings shall be pro-
vided with noncombustible liquidtight raised sills or
ramps at least 4 in. (10 cm) in height, or the Boor in
the storage area shall be at least 4 in. (10 cm) below
the surrounding Hoor. As a minimum, each opening
shall be provided with a listed, self-closing lg-hr (B)
fire door installed in accordance with NFPA 80,
Standard for Fire Doors and Windows, or a listed fire

damper installed where required by NFPA. 90A,
Slandard for tke Installation ol Air Conditioning and
Ventilating Systems, or NFPA 91, Slandurd for lhe (nstal-
lalion ofBlower and Exliausl Systems for Dust, Stock, and
Vapor Removal or Conveying. The room shall be liquid-
tight where the walls join the floor.

2A.2 Vents. Vents for tanks inside'f buildings
shall be as required in 2-2.4, 2-2.5, 2-2.6.2, and 2-3.o,
except that emergency venting by the use of weak
roof seams ori tanks shall not be permitted. Auto-
matic sprinkler systems designed in accordance with
the requirements of NFPA 13, Standard for lke Instal-
lation of Sprinkler Systems, may be accepted by the
authority having jurisdiction as equivalent to water
spray systems for purposes of calculating the re-

'uired airRow rates for emergency vents in 2-2.o.7.
xcept for tanks containing CIass IIIB liquids, vents

'shall terminate outside the buildings.

2<.3 Vent Piping. Vent piping shall be con-
structed in accordance with C hapter 3.

2A.4 Tank Openings Other Than Vents for Tanks
Inside Buildings. Connections for all tank open-
ings shall be liquidtight.

2A.4.2 - Each connection to a tank inside ofbuildings
through which liquid can normally flow shall be
provided with an internal or an external valve located
as close as practical to the shell of the tank.

2A.4.8 Tanks for storage of Class I or Class II
liquids inside buildings shall be provided with either:

(a) a normally closed remotely activated valve.
(b) an automatic-closing heat-activated valve, or
(c) another approved device on each liquid trans-

fer connection below the liquid level, except for
connections used for emergency disposal, to provide
for quick cutoff of Row in the event of fire in the
vicinity of the tank.

This function can be incorporated in the valve
required in 2-4.4.2, and ifa separate valve, shall be
located adjacent to the valve required in 2-4.4.2.

2<.4.4 Openings for manual gaging of Class I or
Class II liquids, if independent of the fill pipe, shall
be provided with a vaportight cap or cover. Openings
shall be kept closed when not gaging. Each such
opening for any liquid shall be protected against
liquid overflow and possible vapor release by means
of a spring-loaded check valve or other approved
device. Substitutes for manual gaging include, but are
not limited to, heavy-duty Rat gage ghsses, magnetic,
hydraulic, or hydrostatic remote reading devices and
sealed Roat gages.

2A.4,5 For Class IB and Class IC liquids other than
crude oils, gasolines, and asphalts, the fill pipe shall
be so designed and installed as to minimize the
possibility of generating static electricity by terminat-
ing within 6 in. (15 cm) of the bottom of the tank.

2A.4.6 The fill pipe inside of the tank shall be
installed to avoid excessive vibration of the pipe.
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2A.4.7 The inlet of the fillpipe and the outlet of a
vapor recovery line for ivhich connections are made
and broken shall be located. outside of buildings at a
location free from any source of ignition and not less
than 5 ft (1.5 m) away from any building opening.
Such connections shall be closed and tight when not
in use and shall be properly identified.

2A.4.8 Tanks storing Class I, Class II, and Class
IIIAliquids inside buifdings shall be equipped with a
device, or other means shall be provided, to prevent
overBow into the building. Suitable devices include,
but are not limited to, a Roat valve, a preset meter on
the fillline, a valve actuated by the weight of the tank
contents, a low head pump mcapable of producing
oyerflow, or a liquidtight overfiow pipe at least one
pipe size larger than the fill pipe discharging by
gravity back ~ the. outside source of liquid or to an
approved location.

2A.4.9 Tank openings provided for purposes of
vapor recovery shall be protected against possible
vapor release by means ofa spring-loaded check valve
or dry-break connections, or other approved device,
unless the opening is pipe-connected to a vapor

rocessing system. Openings designed for combined
ll and vapor recovery shall also be protected against

vapor release unless connection of the liquid delivery
line to the fillpipe simultaneously connects the vapor
recovery line. All connections shall be vaportight.

2-5 Supports, Foundations, and Anchorage for All
Tank Locations.

2-5.1 Tanks shall rest on the ground or on founda-
tions made of concrete, masonry, piling, or steel.
Tank foundations shall be designed to minimize the
possibility of uneven settling of the tank and to
minimize corrosion in any part of the tank resting on
the foundation. Appendix E of API Standard 650-
1980, SPecification for Welded Steel Tanks for Oil Storage,
and Appendix B of API Standard 620-1982, Recom-
mended Rules for the Design and Construction of Large,
Welded, Low-Pressure Storage Tanks, provide informa-
tion on tank foundations.

2-5.2 When tanks are supported above the founda-
tions, tank supports shall be installed on firm foun-
dations. Supports for tanks storing Class I, Class II,
or Class IIIAliquids shall be of concrete, masonry, or
protected steel. Single wood timber supports (not
cribbing) laid horizontally may be used for outside
aboveground tanks ifnot more than 12 in. (0.30 m)
high at their lowest point.

2-5.3 Steel supports or exposed piling for tanks
storing Class I, Class II, or Cfass IIIAliquids shall be
protected by materials having a fire resistance rating
of not less than 2 hrs, except that steel saddles need
not be protected if less than 12 in. (0.30 m) high at
their lowest point. At the discretion of the authority
having jurisdiction, water spray rotection in accord-
ance with NFPA 15, Standard or Water Spray Fixed
Systems for Fire Protection, or NF A 13, Standard for tlie
Installation of Sprinkler Systems, or equivalent may be
used.

2-5.4 The design of the supporting structure for
tanks such as spheres shall require special engineer-
ing consideration. Appendix N of the API Standard
620-1982, Recommended Rules for the Design and Con-
struction of Large, Welded, Low-Pressure Storage Tanks,
contains information regarding supporting struc-
tures.

2-5.5 Every tank shall be so supported as to prevent
the excessive concentration of loads on the support-
ing portion of the shell.

2-5.6 Tanks in Areas Subject to Flooding.

2-5.6.1 Where a tank is located in an area subject to
Rooding, provisions shall be taken to prevent tanks,
either ful[ or empty, from floating during a rise in
water level up to the established maximum Hood
stage.

2-5.6.2 Aboveground Tanks.

2-5.6.2.1 Each vertical tank shall be located so that
its top extends above the maximum Hood stage by at
least 30 percent of its allowable storage capacity.

2-5.6.2.2 Horizontal tanks located so that, more than
70 percent of the tank's storage capacity will be
submerged at the established Hood stage shall be
anchored; attached to a foundation of concrete or of
steel and concrete of sufficient weight to provide
adequate load for the tank when fiHed with Aam-
mable or combustible liquid and submerged by Rood
water to the established Rood stage; or adequately
secured from Boating by other means. Tank vents or
other openings which are not liquidtight shall be
extended above maximum Hood stage water level.

2-5.6.2.3 A dependable water supply shall be avail-
able for fillingan empty or partially filled tank. except
that where fillingthe tank with water is impractical or
hazardous because of the tank's contents, tanks shall
be protected by other means against movement or
collapse.

2-5.6.2.4 Spherical or spheroid tanks shall be pro-
tected by applicable methods as specified for either
vertical or horizontal tanks.

2-5.6.3 Underground Tanks.

2»5.6.3.1 At locations where there is an ample and
dependable water supply available, underground
tanks containing Hammable or combustible liquids, so
placed that more than 70 percent of their storage
capacity will be submerged at the maximum Hood
stage, shall be so anchored, weighted. or secured as to
prevent movement when filled or loaded with water
and submerged by Rood 'water to the established
flood stage. Tank vents or other openings that are not
liquidtight shall be extended above maximum Aood
stage water level.

2-5.6.3.2 At locations where there is no ample and
dependable water supply or where fillingof under-
ground tanks with water is impractical because of the
contents, each tank shall be safeguarded against.
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movement when empty, and submerged by high
ground water or Hood water by anchoring or by
securing by other'means. Each such tank shall be so
constructed and installed that it will safely resist
external pressures ifsubmerged.

2-5.6.4 Water Loading. The fillingof a tank to be
rotected by water loathing shall be started as soon as
ood waters are predicted to reach a dangerous Hood

stage. Where independently fueled water pumps are
relied upon, sufficient fuel shall be available at all
times to permit continuing operations until all tanks
are filled. Tank valves shall be locked in a closed
position when water loading has been completed.

2-5.6.5 Operating Instructions.

2-5.6.5.1 Operating instructions or procedures to
be followed in a Hood emergency shall be readily
available.

2-5.6.5.2 Personnel relied upon to carry out Hood
emergency procedures shall be informed of the loca-
tion and operation of valves and other equipment
necessary to effect the intent of these requirements.

2-5.7 In areas subject to earthquakes, the tank sup-
ports and connections shall be designed to resist
damage as a result of such shocks.

2-6 Sources of Ignition. In locations where Aam-
mable vapors may be present, precautions shall be
taken to prevent ignition by eliminating or control-
ling sources of ignition. Sources of ignition may
include open Hames, lightning, smoking, cutting and
welding, hot surfaces, frictional heat, sparks {static,
electrical, and mechanical), spontaneous ignition,
chemical and physical-chemical reactions. and radiant
heat. XFPA 77, Recommended Practice on Static Electric-
ity, and NFPA 78, Lighlning Protection Code, provide
information on such protection.
2-7 Testing.

2-7.1 All tanks, whether shop-built or field-erected,
shall be tested before they are placed in service in
accordance with the applicable paragraphs of the
Code under which they were built. The ASME Code
stamp or the Listing lvfark of Underwriters Labora-
tories Inc. on a tank shall be evidence of compliance
with this test. Tanks not marked in accordance with
the above Codes shall be tested before they are placed
in service in accordance with good engineering prin-
ciples and reference shall be made to the sections on
testing in the Codes listed in 2-1.3.1, 2-1.4.2, or
2-1.5.2.

2-7.2 When the vertical length of the fill and vent
ipes is such that when filled with liquid the static

iead imposed on the bottom of the tank exceeds 10
psi (68.9 kPa), the tank and related piping shall be
tested hydrostatically to a pressure equal to the static
head thus imposed. In special cases where the height
of the vent above the top of the tank is excessive, the
hydrostatic test pressure shall be determined by using
recognized engmeering practice.

2-7.3 In addition to the test called for in 2-7.1 and
2-7.2, all tanks and'connections shall be tested for

'ightness. Except for underground tanks, this tight-
ness shall be made at operating pressure with air,
inert gas, or water prior to placing the tank in service.
In the case of field-erected tanks, the test called for in
2-7.1 or 2-7.2 may be considered to be the test for
tank tightness. Underground tanks and piping, be-
fore being covered, enclosed, or placed in use, shall
be tested for tightness hydrostatically, or with air
pressure at not less than 3 psi (20.6 kPa) and not more
than 5 psi (34:5 kPa). (See 3-7.1 for lesting pressure
piping.) Air pressure shall not be used to test tanks
that contain Aammable or combustible liquids or
vapors.

2-'7.4 Before the tank is initiallyplaced in service, all
leaks or deformations>hall be corrected in an accept-
able manner. Mechanical caulking is not permitted
for correcting leaks in welded tanks except pinhole
leaks in the roof.

2-7.5 Tanks to be operated at pressures below their
design pressure may be tested by the applicable
provisions of 2-7.1 or 2-7.2 based upon the pressure
developed under full emergency venting of the tank.

2-7.6 Each underground tank that has been re-
paired or altered, or is suspected of leaking, shall be
tested in a manner approved by the authonty having
jurisdiction. (See NFPA 329, Recommended Practice for
Handling Underground Leakage of Flammable and Com-
bustible Liquids, for information on tesling methods).

2-8 Fire Protection and Identification.

2-8.1 A fire extinguishing system in accordance with
an applicable NFPA standard shall be provided or be
avaiPable for vertical atmospheric fixed roof storage
.tanks larger than 50,000 gal (189,250 L) capacity,
storing Class I liquids, if located in a congested area
where there is an unusual exposure hazard to the
tank from adjacent property or to adjacent property
from the tank. Fixed roof tanks storing Class II or III
liquids at temperatures below their Fash points and
Aoating roof tanks storing any liquid generally do not
require protection when installed in compliance with
Section 2-2.

2-8.2 The application of NFPA 704, Standard System
for the Identificatio of the Fire Hazards of Materials, to
storage tanks containing liquids shall not be required
except when the contents have a health or reactivity
degree of hazard of 2 or more or a Aammability
raung of4. The marking need not be applied directly
to the tank but located where it can readily be seen,
such as on the shoulder of an accessway or walkway to
the tank or tanks or on the piping outside of the
diked area. If more than one tank is involved. the
markings shall be so located that each tank can readily
be identified.

2-9 Prevention of Overfilling of Tanks.

2-9.1 Terminals receiving transfer of Class I liquids
from mainline pipelines or marine vessels shall follow
formal written procedures to prevent overfilling of
tanks utilizing one of the following methods of pro-
tection:
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(a) Tanks gaged at frequent intervals by personnel
continuously on the premises during product receipt
with frequent acknowledged communication main-
tained with the supplier so that flow can be promptly
shut down or diverted.

(b) Tanks equipped with a high-level detection
device that is independent of any tank gaging equip-
ment. Alarms shall be located where personnel who
are on duty throughout product transfer can
promptly arrange for flow stoppage or diversion.

(c) Tanks equipped with an independent high-
level detection system that will automatically shut
down or divert flow.

(d) Alternatives to instrumentation described in (b)
and (c) where approved by the authority having
jurisdiction as affording equivalent protection.

2-9.1.1 Instrumentation systems covered in 2-9.1(b)
and (c) shall be electrically supervised or equivalent.

2-9.2 Formal written procedures required in 2-9.1
shall include:
. (a) Instructions covering methods to check for
proper line up and receipt of initial delivery to tank
designated to receive shipment.

(b) Provision for training and monitoring the per-
formance of operating personnel by terminal super-
vision.

(c) Schedules and procedures for inspection and
testing of gaging equipment and high-level instru-
mentation and related systems. Inspection and testing
intervals shall be acceptable to the authority having
jurisdiction, but shall not exceed one year.

2-10 Leakage Detection and Inventory Records for
Underground Tanks. Accurate inventory records
or a lealt detection program shall be maintained on all
Class I Liquid Storage Tanks for indication of possi-
ble leakage from the tanks or associated piping. (See
NFPA 329, Recommended Practice for Hundiing Under-
ground Leakage ofFlammable and Combustible Liquids.)

Chapter 3 Piping, Valves, and Fittings

3-1 General.

3-1.1 The design, fabrication, assembly, test, and
irispection of pipmg systems containing liquids shall
be suitable for the expected working pressures and
structural stresses. Conformity with the applicable
sections ofANSI B31, American National Standard Code
for Pressure Piping, and the provisions of this chapter
shall be considered prima facie evidence of compli-
ance with the foregoing provisions.

3-1.2 This chapter does not apply to any of the
following:

(a) Tubing or casing on any oil or gas wells and any
piping connected directly thereto.

(b) Motor vehicle, aircraft, boat, or portable or
stationary engine.

(c) Piping within the scope of any applicable boiler
and pressure vessel code.

3-1.3 Piping systems consist of pipe, tubing, flanges,
I bolting, gaskets, valves, fittings, flexible connectors,

the pressure containing parts of other components
such as expansion joints and strainers, and devices
that serve such purposes as mixing, separating, snub-
bing, distributing, metering, or controlling flow.

3-2 Materials for Piping, Valves, and Fittings.

3-2;1 Pipe, valves, faucets, fittings, and other pres-
sure-containing parts as covered in 3-1.3 shall meet
the material specifications and pressure and temper-
ature limitations of ANSI B31.3-1980, Petroleum Re-
finery Piping, or ANSI B31.4-1979, Liquid Petroleum
Trunsportation Piping Systems, except as provided by
3-2.2, 3-2.3, and 3-2.4. Plastic or similar materials, as
permitted by 3-2.4, shall be designed to specifications
embodying recognized engineering principles and
shall be compatible with the fluid service.

3-2.2 Nodular iron shall conform to ASTM A395-
80, Ferritic Ductile Iron Pressure Retaining Castings fur
Use at EIevated Temperatures.

3-2.3 Valves at storage tanks, as required by 2-2.7.1
and 2-4.4.2, and their connections to the tank, shall
be of steel or nodular iron except as provided in
3-2.3.1 or 3-2.3.2.

3-2.3.1 Valves at storage tanks may be other than
steel or nodular iron when the chemical characteris-
tics of the liquid stored are not compatible with steel
or when installed internally to the tank. When in-
stalled externally to the tank, the material shall have a
ductility and melting point comparable to steel or
nodular iron so as to withstand reasonable stresses
and temperatures involved in fire exposure, or oth-
erwise be protected such as by materials having a
fire-resistance rating of not less than 2 hrs.

3-2.3.2 Cast iron, brass, copper, aluminum, mallea-
ble iron, and similar materials may be used on tanks
described in 2-2.2.2 or for tanks storing Class IIIB
liquids when the tank is located outdoors and not
within a diked area or drainage path of a tank storing
a Class I, Class II, or Class IIIAliquid.

3-2.4 Low melting point materials, such as alumi-
num, copper, and brass; or materials that soften on
fire exposure, such as plastics; or nonductile material.
such as cast iron, may be used underground for all
liquids within the pressure and temperature limits of
ANSI B31, American National Stand'ard Code for Pres-
sure Piping. If such materials are used outdoors in
aboveground piping systems handling Class I, Class
II, or Class IIIAliquids or within buildings handling
any liquid, they shall be either: (a) suitably protected
against fire exposure, or (b) so located that any
leakage resulting from the failure would not unduly
expose persons, important buildings, or structures, or
(c) located where leakage can readily be controlled by
operation of an accessible remotely located valve(s).

3-2.5 Piping, valves, and fittings may have combus-
tible or noncombustible linings.
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3-3 Pipe Joints.

3-3.1 Joints shall be made liquidtight and shall be
either welded, Ranged, or threaded, except that listed
Rexible connectors may be used when installed in
accordance with 3-3.2. Threaded joints shall be made
up tight with a suitable thread sealant or lubricant.
oints in piping systems handling Class I liquids shall
e welded when located in concealed spaces within

buildings.

3-3.2 Pipe joints dependent upon the friction char-
acteristics or resiliency of combustible materials for
mechanical continuity or liquidtightness of piping
shall not be used inside buildings. They may be used
outside of buildings above or below ground. Ifused
aboveground outside of buildings, the piping shall
either be secured to prevent disengagement at the
fitting, or the piping system shall be so designed that
any spill resulting from disengagement could not
unduly expose persons, important buildings, or struc-
tures, and could be readily controlled by remote
valves.

3< Supports. Piping systems shall be substantially
supported and protected against physical damage
and excessive stresses arising from settlement, vibra-
tion, expansion, or contraction. The installation of
nonmetallic piping shall be in accordance with the
manufacturer's instructions.

3-5 Protection Against Corrosion. AH piping for
liquids, both aboveground and underground, ivhere
subject to external corrosion, shall be painted or
otherwise protected. (See 2-3.3 for protection of piping
connecled lo underground tanks.)

3-6 Valves. Piping systems shall contain a sufficient
number of valves to operate the system properly and
to protect the plant. Piping systems in connection
with pumps shall contain a sufficient number of
valves to control properly the Row of liquid in normal
operation and in the event of physical damage. Each
connection to piping by which equipment such as
tank cars, tank vehicles, or marine vessels discharge
liquids into storage tanks shall be provided with a

,check valve for automatic protection against back-
Row ifthe piping arrangement is such that back-Row
from the system is possible. (See also 2-2.7.1.)

r
3-7 Testing. Unless tested in accordance with the
applicable sections of ANSI B31, American National
Standard Code for Pressure Piping, all piping, before
being covered, enclosed, or placed in use, shall be
hydrostatically tested to 150 percent of the maximum
anticipated pressure of the system, or pneumatically
tested to 110 percent of the maximum anticipated

ressure of the system, but not less than 5 psi (34.5
Pa) gage at the highest point of the system. This test

shall be maintained for a sufficient time to complete
visual inspection of all joints and connections, but for
at least 10 minutes.

3-8* Identification. Each loading and unloading
riser for liquid storage shall be identified by color
code or marking to identify the product for which the
tank is used.

Chapter 4 Container and Portable Tank Storage

4-1 Scope.

4-1.1 This chapter shall apply to the storage of
liquids, including Rammable aerosols, in drums or
other containers not exceeding 60 gal (227 L) indi-
vidual capacity and portable tanks not exceeding 660
gal (2498 L) individual capacity and limited transfers
mcidental thereto. For portable tanks exceeding 660
gal (2498 L), Chapter 2 shall apply.

4-1.2 This chapter shall not apply to the following:
(a) Storage of containers in bulk plants, service

stations, refineries, chemical plants, and distilleries.
(b) Liquids in the fuel tanks of motor vehicles,

aircraft, boats, or portable or stationary engines.
(c) Beverages, when packaged in individual con-

tainers not exceeding a capacity of one gallon.
(d) Medicines, foodstuffs, cosmetics, and other

consumer products containing not more than 50
percent by volume of water-miscible liquids and with
the remamder of the solution not being Rammable
when packaged in individual containers not exceed-
ing one gallon in size.

(e) The storage of liguids that have no fire point
when tested by ASTM D 92-78, the Cleveland Open
Cup Test Method, up to the boiling point of the
liquid, or up to a temperature at which the sample
being tested shows an obvious physical change.

(f) The storage of distilled spirits and wines in
wooden barrels or casks.

4-1.3 For the purpose of this chapter, unstable
liquids and Rammable aerosols shall be treated as
Class IA liquids.

4-2 Design, Construction, and Capacity of Contain-
ers.

4-2.1 Only approved containers and portable tanks
shall be used. Metal containers and portable tanks
meeting the requirements of, and containing prod-
ucts authorized by, Chapter I, Title 49 of the Code of
Federal Re lations (DOT Regulations), or NFPA 386,
Standard or Portable Shipping Tanks for Flammable and
Combusli le Liquids, shaH be acceptable..Polyethylene
containers meeting the requirements of, and contain-
ing products authorized by, DOT Specification 34,
and polyethylene drums authorized by DOT Exemp-
tion Procedures, shall be acceptable. Plastic contain-
ers meeting the requirements of ANSI/ASTM D
3435-80, P astic Containers (jerry Cans) for Petroleum
Products, used for petroleum products within the
scope of that specification shall be acceptable.

4-2.2 Each portable tank shall be provided with one
or more devices installed in the top with sufficient
emergency venting capacity to limit internal pressure
under fire exposure conditions to 10 psig (68.9 kPa),
or 30 percent of the bursting pressure of the tank,
whichever is greater. The total venting capacity shall
be not less than that specified in 2-2.5.4 or 2-2.5.6. At
least one pressure-actuated vent having a minimum
capacity of 6,000 cu ft (170 ms) of free air per hour
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Combustible
Hammable Liquids Li uids

Container T Class IAClass IB Class IC Class IIClass III
I pt I qt I gal I gal 5 galGlass

Metal {other than
DOT drums) or
approved plastic

Safety Cans
Metal Drutn

(DOT Spec.)
Approved Portable

Tanks
Polyethylene

DOT Spec. 34. or
as authorized by
DOT Exem tion

5 gal
5 gal

5 gal
5 gal

5 gal
5 gal

I gal
2 gal

5 gal
5 gal

60 gal 60 gal 6t) gal 6t) gal 60 gal

660 gal ti60 gal 6tiO gal 660 gal 660 gal

I 'al 5 al 5 ~al tiO al 60 al
Sl Units: I pt ~ 0873 L: I qt ~ t).05 L: I gal ~ 3.II L.

[14.7 psia (760 mm Hg) and 60'F (15.6'C)] shall be
used. It shall be set to open at not less than 5 psig
(34.5 kPa). If fusible vents are used, they shall be
actuated by elements that operate at a temperature
not exceedmg 300'F (148.9'( ). When used for paints,
drying oils, and similar materials where plugging of
the pressure-actuated vent can occur, fusible vents or
vents of the type that soften to failure at a maximum
of 800'F (148.9'C) under fire exposure may be used
for the entire emergency venting requirement.

4-2.3 Containers and portable tanks for liquids shall
conform to Table 4-2.5 except as provided in 4-2.3.1
or 4-2.3.2.

4-2.3.1 Medicines, beverages, foodstuffs, cosmetics,
and other common consumer products, when pack-
aged according to commonly accepted practices for
retail sales, shall be'exempt from the requirements of
4-2.1 and 4-2.8.

4-2.3.2 DOT Type III polyethylene nonreusable
containers, constructed and tested in accordance with
DOT specification 2U, treated ifnecessary to prevent

ermeation, may be used for storage of Cilass II and
lass III liquids, in all capacities not to exceed 2k gal.

4-2.8.3 Class IA and Class IB liquids may be stored
in glass containers of not more than one gallon
capacity if the required liquid purity (such as ACS
analytical reagent grade or higher) would be affected
by storage in metal containers or if the liquid would
cause excessive corrosion of the metal container.
4-3 Design, Construction, and Capacity of Storage
Cabinets.

4-3.1 Not more than 120 gal (454 L) of Class I, Class
II, and Class IIIAliquids may be stored in a storage
cabinet. Of this total, not more than 60 gal (227 L)
may be of Class I and Class II liquids and not more
than three (3) such cabinets may be located in a single
fire area, except that, in an industrial occupancy,
additional cabinets may be located in the same fire
area if the additional cabinet, or group of'ot more
than three (3) cabinets, is separated from other cabi-
nets or group of cabinets by at least 100 ft (30 m).

Table 4-2.3 Maximum Allowable Size of Containers
and Portable Tanks

4-3.2» Storage cabinets shall be designed and con-
structed to limit the internal temperature at the
center, 1 in. (2.5 cm) from the top to not more than
325'F (162.8'C) when subjected to a 10-minute fire
test with burners simulaung a room fire exposure
using the standard time-temperature curve as given
in ASTM E 152-81a. Alljoints and seams shall remain
tight and the door shall remain securely closed dur-
ing the fire test.

The cabinet is not required to be vented for fire
protection purposes; however, the following shall
apply:

(a) If the cabinet is vented for other reasons, the
cabinet shall be vented outdoors in such a manner
that will not compromise the specified performance
of the cabinet, as acceptable to the authority having
jurisdiction.

(b) Ifthe cabinet is not vented, the vent openings
shall be sealed with a properly fitted metal bung.

4-3.2.1 Metal cabinets constructed in the following
manner are acceptable. The bottom, top, door, antf
sides ofcabinet shall be at least No. 18 gage sheet steel
and double walled with Ik in. {5.8 cm) air space. Joints
shall be riveted, tveldeci, or made tight by some
equally effective means. The door shall be provided
with a three-point latch arrangement and the door sill
shall be raised at least 2 in. (5 cm) above the bottom of
the cabinet to retain spilled liquid within the cabinet.

4-3.2.2 Wooden cabinets constructed in the follow-
ing manner are acceptable. The bottom, sides, and
top shall be constructed of exterior grade plywood at
least 1 in. {2.5 cm) in thickness, which shall not break
down or delaminate under fire conditions. Alljoints
shall be rabbetted and shall be fastened in two direc-
tions with wood screws. When more than one door is
used, there shall be a rabbetted overlap of not less
than 1 in. {2.5 cm). Doors shall be equipped with a
means of latching and hinges shall be constructed and
mounted in such a manner as to not lose their holding
capacity when subjected to fire exposure. A raised sill
or pan capable of containing a 2-in. (5-cm) depth

of'iquidshall be provided at the bottom of the cabinet
to retain spilled liquid within the cabinet.

4-3.2.3 Listed cabinets that have been constructed
and tested in accordance with 4-3.2 shall be accept-
able.

4A Design, Construction, and Operation of Sepa-
rate Inside Storage Areas. (See Seclion l-2, Defini-
lions.) (For additional information, see Appendix C.)
4%.1 Inside Rooms.

4<.1.1 Inside rooms shall be constructed to meet
.the selected fire-resistance rating as specified in
4-4.1.4. Such construction shall comply with the test
specifications given in iv'FPA 251, Slanrlarrl illelltorls of
l'ire 7esls ofBtrilding Conslnrclion «nd 'vlaleriais. Except
for drains, H'oors shall be liquidtighi, and the room
shall be liquidtight where the w;ills join the floor.
Where an automatic fire protection system is pro-
vided, as indicated in }-4.14, the system shallbe

.designed and installed in accordance tvith the appro-
priate tNFPA standard t'or the type ot'system selected.

1987 Eccen



FLAhihiABLEAND CohiBUSTIBLE LI UIDS CODE

4-4.1.2 Openings in interior walls to adjacent rooms
or buildings shall be provided with:

(a) Normally closed, listed.i~a hr (B) fire doors for
interior walls with fire-resistance rating of2 hr or less.
Where interior walls are required to have greater
than 2 hr fire-resistance rating, the listed fire doors
shall be compatible with the wa1l rating. Doors may be
arranged to stay open during material handling op-
erations ifdoors are designed to close automaucally
in a fire emergency by provision of listed closure
devices. Fire doors shall 1)e installed in accordance
with NFPA 80, Standard for Fire Doors anti Windows.

(b) iNoncombustible liquidtight raised sills or
ramps at least 4 in. (10 cm) in height or otherwise
designed to prevent the Aow of liquids to the adjoin-
ing areas. A permissible alternative to the sill or ramp
is an open-grated trench, which drains to a safe
location, across the width of the opening inside of
room.

4<.1.3 Wood at least I in. (2.5 cm) nominal thick-
ness may be used for shelving, racks, dunnage, scuff-
boards, Hoor overlay, and similar installations.

4<.1.4 Storage in inside rooms shall comply with
the folio» ing:

Automatic Total Allowable
Fire Protection~ Fire Maximum Quantities —Gallons/

Provided Resistance Hoor Area Ft/Hoor Area
YES
Y,O
YES
YO

2 hr 500 sq ft ln
2 hr 500 sq ft
I hr l50 sq ft a
l hr l50s ft 2

Sl L'nits; I sq ft ~ 0.09 nta; I gal ~ 3.8 L.
"Fire protection system shall be sprinkler. water spray, carbon

dioxide. dry chemical, halon, or other approved system.
"Total allowable quantities of Glass IA and IB Liquids shall not

exceed that permitted in Table 4-4.2.7 and thc provisions of
~'-~.2.in.

4<.1.5 Electrical wiring and equipment located in
inside rooms used for Class I liquids shall be suitable
for Class I, Division 2 classified locations; for Class II
and Class Illliquids, shall be suitable for general use.
NFPA 70, National Electrical Code, provides informa-
tion on the design and installation of electrical equip-
ment.

4<.1.6 Every inside room shall be provided with
either a gravity or a continuous mechanical exhaust
ventilation system. Mechanical ventilation shall be
used ifClass I liquids are dispensed within the room.

(a) Exhaust air shall be taken from a point near a
wall on one side of the room and within 12 in. (30 cm)of the Hoor with one or more make-up inlets located
on the opposite side of the room within 12 in. (30 cm)
from the Hoor. The location of both the exhaust and
inlet air openings shall be arranged to provide, as far
as practicable, air movements across all portions of
the Hoor to prevent accumulation of Aammable va-
pors. Exhaust from the room shall be directly to the
exterior of the building without recirculation.

Exception: Recirculution is permt'tted where it is monitored
contniuously using a fail-safe system thut is designed to
automatically sound an alurm, slop recirculution, und pro-
vide full exliaust to the outside in lhe event tliut vapor-air
mixtures in concentrution over onefourth of the lower
flammable limit are detected.

Ifducts are used, they shall not be used for any
other purpose and shall comply with NFPA 91,
Stundurd for the Installation ofBlower und Exhaust Systevts
for Dust, Stock, und Vapor Rnnoval or Conveyittg. If
make-up air to a mechanical system is taken from
within the building, the opening shall be equipped
with a fire door or damper, as required in NFPA 91,
Stundurd for tlie installation ofBlower and Exhaust Systems
for Dust, Stock, and Vapor Removal or Conveyinl,. For

ravity systems, the make-up air shall be supplied
rom outside the building.

(b) Mechanical ventilation systems shall provide at
least one cubic foot per minute of exhaust per square
footofHoor area (I m"per 3 ma), but not less than 150
cfm (4 m"). The mechanical ventilation system for
dispensing areas shall be equipped with an airflow
switch or other equally reliable method that is inter-
locked to sound an audible alarm upon failure of the
ventilation system.

4<.1.7 In every inside room, an aisle at least 3 ft
(0.90 m) wide shall be maintained so that no container
is more than 12 ft (3.6 m) from the aisle. Containers
over 30 gal (113.5 L) capacity storing Class I or UassII liquids shall not be stored more than one container
high.

4-4.1.8,Where dispensing is being done in inside
rooms, operations shall comply with the provisions of
Chapter 5.

4<.1.9 Basement Storage Areas. Class I liquids
shall not be permitted in inside storage rooms in
basement areas.

4A.2 Cutoff Rooms and Attached Buildings.

4%.2.1 Construction design of exterior walls shall
provide ready accessibility for fire fighting operations
through provision of access openings, windows, or
lightweight noncombustible wall panels. Where Class
IA or IB liquids are dispensed, or where Class IA
liquids are stored in containers larger than one gal-
lon, the exterior wall. or roof construction shall be
designed to include explosion-venting features, such
as lightweight wall assemblies, lightweight roof assem-
blies, roof hatches, or windows of the explosion-
venting type. NFPA 68, Guidefor Explosion Venting,
provides information on this subject.

4-4.2.2 Where other portions of buildings or other
properties are exposed, each opening in the exposing
walPshall be protected with a listed lk hr (D)'fire door
installed in accordance with NFPA 80, Standurd for
Fire Doors und Windows, and the walls shall'ave a
fire-resistance rating of not less than 2 hrs.

4<.2.3 Except as noted in 4-4.2.6, interior walls,
ceiling, and Aoors shall have a fire-resistance rating of
not less than 2 hrs where Hoor ar'ea of the room or
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building exceeds 300 sq ft (27 mz) or a fire-resistance
rating of not less than one hour for a floorarea of300
sq ft (27 mz) or less. Such construction shall comply'ith the test specifications given in NFPA 251, Stan-
dard Methods of Fire Tests ofBuiMing Construction and
Materiab. Walls shall be liquidtight at the floor level.

44,2.4 Openings in interior walls to adjacent rooms
or buildings shall be in accordance with 4-4.1.2 (a).

4+2.5 Curbs, scuppers, special drains, or other
suitable means shally)e provtded to prevent the flow
of liquids under emergency conditions into adjacent
building areas except where the individual container
capacity is 5 gal (18.9 L) or less or ifthe liquids stored
are only Class III liquids. The drainage system, if
used, shall have sufficient capacity to carry off ex-
pected discharge of water from fire protection sys-
tems and hose streams.

4<.2.6 Roofs of attached buildings, one story in
height, may be lightweight noncombustible construc-
tion if the separating interior wall as specified in
4-4.2.3 has a minimum 3-ft (0.90-m) parapet.

4A,2.7 Unprotected storage in cutoff rooms and
attached buildings shall comply with Table 4-4.2.7.
(See 4-4.2.10 for mixed storage of'liquids.)

4<.2.8 Protected storage in cutoff rooms and at-
tached buildings shall comply with Section 4-6 as
applicable. (See 4-4.2.10 for mixed storage of liquids.)

442.9 Wood at least I-in. (2.5-cm) nominal thick-
ness may be used for shelving, racks, dunnage, scuff-
boards, floor overlay, and similar installations.

4<.2.10 Where two or more classes of liquids are
stored in a single pile or rack section, the maximum
quantities and height of storage permitted in that pile
or rack section shall be the smallest of the two or more
separate quantities and heights. The maximum total
quantities permitted shall be limited to a sum of

roportional amounts that each class of liquid present
ears to the maximum total permitted for its respec-

tive class; sum of proportional amounts not to exceed
100 percent.

44.2.11 Dispensing operations of Class I or Class II
liquids are not permitted in cutoff rooms or attached
buildings exceeding 1000 sq ft (93 ms) floor area. In

rooms where dispensing of Class I liquids is permit-
ted, electrical systems shall comply with 4-4.1.5, ex-
cept that within 3 ft (0.90 m) of a dispensing nozzle
area, the electrical system shall be suitable for Class I,
Division I; ventilation shall be provided per 4-4.1.6;
and operations shall comply with the provisions of
Chapter 5.

4A.2.12 Basement Storage Areas. Class I liquids
shall not be permitted in the basement areas ofcutoff
rooms and attached buildings. Class II and Class IIIA
liquids may be stored in basements provided that
automatic sprinkler protection and other fire protec-
tion facilities are provided in accordance with Section
4-6.

4-5 Indoor Storage.

4-5.1 Basic Conditions.

4-5.1.1 The storage of any liquids shall not physi-
cally obstruct a means of egress. Class I liquids in
other than separate inside storage areas or ware-
houses shall be so placed that a fire in the liquid
storage would not preclude egress from the area.

4-5.1.2 The storage of liquids in containers or por-
table tanks shall comply with 4-5.2 through 4-5.t, as
applicable. Where separate inside storage areas are
required, they shall conform to Section 4-4. Where
other factors substantially increase or decrease the
hazard, the authority having jurisdiction may modify
the quantities specified.

4-5.1.3 Liquids used for building maintenance
painting or other similar infrequent maintenance
purposes may be stored temporarily in closed con-
tainers outside of storage cabinets or separate inside
storage areas, if limited in amount, not to exceed a
10-day supply at anticipated rates of consumption.

4-5.1.4 Class I liquids shall not be stored in a base-
ment, except as provided in 4-5.5.

4-5.2 Dwellings and Residential Buildings Contain-
ing Not More Than Three Dwelling Units and
Accompanying Attached and Detached Garages.
Storage in excess of 25 gal (94.6 L) of Class I and
Class II liquids combined shall be prohibited. In
addition, storage in excess of 60 gal (2P27 L) of Class
IIIAliquid shall be prohibited.

Table 4A.2.7 Indoor Unprotected Storage of Liquids in Containers and Portable Tanks

Class

IA
IB

Max, Pile
Hei ht (ft)

Container Stora e

Max. Quant.
r Pile ( 1)

660

1,375

Max. Total
Quant. ( al)

660

1,375

Max. Pile
Hei ht (ft)

Portable Tank Stora e

Max. Quant.
er Pile ( al)

Vot Permiued

2.000

Max. Total
Quant. ( al)

'2.000

IC 5 2,750

II 10 4,125

2.750

8.250

4.000

5S00
4.01)0

11.01)0

IIIA
IIIB

15

15

13,750

13,750

27,500

5 5,000

22.000

22.000

44.000

88.000

Sl Units: 1 1't ~ 0.30 m; 1 gal ~ 3.8 L.
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4-5.3 Assembly Occupancies, Buildings Containing
More Than Three Dwelling Units, and Hotels.
Storage in excess of 10 gal (37.8 L) of Class I and
Classll liquids combined or 60 gal (227 L) of Class
IIIA liquids shall be in containers stored in storage
cabinets, in safety cans, or in a separate inside storage
area not having an opening communicating with that
portion of the building used by the public.

4-5.4 OIIice, Educational, and Institutional Occu-
ancies. Storage shall be limited,to that required
or operation of office equipment, maintenance,

demonstration, and laboratory work. This storage
shall comply with the provisions of 4-5 4.1 through
4-5.4.4 except that the storage for industrial and
educational laboratory work shall comply with NFPA
45, Slandartl on Fire Protection for Laboratories Using
Chemicals.

4-5.4.1 Containers for Class I liquids outside of a
separate inside storage area shall not exceed a capac-
ity of 1 gal (3.8 L) except that safety cans can be of 2
gal (7.6 I.) capacity.

4-5.4,2 Not more than 10 gal (37.8 L) of Class I and
Class II liquids combined shall be stored in a single
fire area outside of a storage cabinet or a separate
inside storage area unless in safety cans.

4-5.4.3 Not more than 25 gal (94.6 L) of Class I and
Class II liquids combined shall be stored in a single
fire area in safety cans outside of a separate inside
storage area or storage cabinet.

4-5.4.4 Not more than 60 gal (227 L) of Class IIIA
liquids shall be stored outside of a separate inside
storage area or storage cabinet.

4-5.5 Mercantile Occupancies, Retail Stores, and
Other Related Areas Accessible to the Public.

4-5.5.1* In display areas that are accessible to the
ublic, the storage of, Cia'ss I, Class II, and Class IIIA

iquids shall be limited to quantities needed for dis-
play and normal merchandising purposes but shall
not exceed the limits as given by the following (also see
Table A-4-5.5.I ):

(a) In protected display areas, the total aggregate
quantity of Class I, II, and IIIA liquids shall not
exceed 2 gal per sq ft (81 L per mz) of gross Roor
area, but, except for basement display areas, the
quantity of Class IA liquids shall not exceed 1 gal per
sq ft (40 L per m~) of gross Roor area. In basement
display areas, the storage of Class IA liquids shall be
prohibited.

(b) In unprotected display areas 'on other than the
round Roor, the total aggregate quantity of Class IB,
C, 11, and IIIAliquids s iall not exceed 1 gal per sq

ft (40 L per m'-') ofgross floor area, and the storage of
Class IA liquids shall be prohibited. In unprotected
ground Hoor display areas,.the lotal.aggregate quan-
titv of Class I, 11, and IIIAliquids shall not exceed 2
gal per sq ft (81 L per m~) of gross floor area, but the
quantitv of Class IA liquids shall not exceed 1 gal per
sq ft (4I) L per m'-') of gross Roor area.

"Protected" shall mean protected with automatic
sprinklers installed at least in accordance with NFPA

13, Standard for the Installation of Sprinkler Systems,
requirements for Ordinary Hazard Group 2 Occu-
pancies. The gross floor area used for computing the
maximum quantity permitted shall be considered as
that portion'f the floor actually being used for
merchandising liquids and immediately adjacent
aisles.

4-5.5.2 The aggregate quantity of additional stock
in areas not accessible to the public shall not exceed
the greater of that which would be permitted if the
area were accessible to the public, or 60 gal (227 L) of
Class IA, 120 gal (454 L) of Class IB, 180 gal (681 L)
of Class IC, 240 gal (908 L) of Class II, or 660 gal
(2498 L) of Class 1IIA liquids, or 240 gal (908 L) in
any combination ofClass I and Class II liquids subject
to the limitations of the individual class. These quan-
tities may be doubled for areas protected as deFined
in 4-5.5.1. Storage of Class IA liquids shall be prohib-
ited in basement storage areas.

4-5.5.3 Quantities in excess of those permitted in
4-5.5.2 shall be stored in accordance 'with other
appropriate sections of this code.

4-5.5.4 Containers shall not be stacked more than 3
ft (0.90 m) or 2 containers high, whichever is the

reater, unless on fixed shelving or otherwise satis-
actorily secured.

4-5.5.5 Shelving shall be of stable construction, of
sufficient depth and arrangement such that contain-
ers displayed thereon shall not easily be displaced.

4-5.5.6 Leaking containers shall be removed imme-
diately to an adequately ventilated area, and the
contents transferred to an undamaged container.

4-5.6 General-Purpose Warehouses. (See 1-2, Defi-
nitions.)

4-5.6.1 General-purpose warehouses shall be sepa-
rate, detached buildings or shall be separated from

. other type occupancies by a standard 4-hr fire wall,
or, if approved, a fire partition having a fire-resis-
tance tating of not less than 2 hr. Each opening in a
fire wall shall be protected with an automatic-closing,
listed 3-hr (A) fire door with the fusible link or other
automatic actuating mechanism located in the open-
ing or on both sides of the opening. Each opening in
a fire partition shall be protected with an automatic-
closing, listed Ik-hr (B) Fire door. The doors shall be
installed in accordance with NFPA 80, Standard for
Fire Doors and Windows.

4-5.6.2 Warehousing operations that involve stor-
age of liquids shall be restricted to separate inside
storage areas or to liquid warehouses in accordance
with %ection 4-4 or 1-5.7, as applicable, except as
provided in 4-5.6.3.

4-5.6.3 Class IB and IC liquids in containers of 1 gal
(3.8 L) or less capacity, Class ll liquids in containers
of 5 gal (18.9 L) or less capacity, and Class III liquids
in containers of 60 gal (277 L) or less capacity may be
stored in warehouses handling combusuble commod-
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ities, as defined in the scope of NFPA 231, Standard
for General Storage, provided that the storage area is
protected with automatic sprinklers in accordance
with the provisions of this standard for 20 ft (6 m)
storage of Class IV commodities and the quantities
and height of liquid storage are limited to:

(a) Class IA liquids—not,permitted
(b) Class IB 8c IC 660 gal (2498 L)—5 ft (1.5 m)

high
(c) Class II 1375 gal (5204 L)—5 ft (1.5 m) high
(d) Class IIIA2750 gal (10409 L)—10 ft (3.0 m)

high
(e) Class IIIB 13,750 gal (52044 L)—15 ft (4.6 m)

high
The liquid storage shall also conform to 4-5.6.4,

4-5.6.5, 4-5.6.6, 4-5.6.7, and 4-5.6.8.

4-5.6.4 Liquids in Plastic Containers. Effective
September 1, 1990, Class I and Class II liquids:in
plastic containers shall not be stored in general-
purpose warehouses, but shall be stored in separate
mside rooms or liquid warehouses in accordance with
Section 4-4 or 4-5.7, as applicable.

Exception No. 1: Liquids in plastic conlainers muy be stored
in general-purpose warehouses in accordunce witli protec-
tion and storage limitations sPecified in 4-5.6.3 as follows:

(a) products containing nol mope than 50 percent by
volume of water-miscible liquids and with the remainder of
the solution being not flammable when packaged in individ-
ual containers,

(b) water-miscible liquids conluining more than 50 per-
cent by volume in individuul containers not exceedi ng 16 oz.
caPacity.

Exception No. 2t Class I and Class II liquids in plastic
containers may be stored in a general-purpose warehouse if
in containers approved and fgire-tested for use willi lliese
malerials.

4-5.6.5 Basement Storage Areas. Class I liquids
shall not be permitted in the basement areas of
buildings. Class II and Class IIIA liquids may be
stored m basements provided that automatic sprin-
kler protection and other fire protection facilities are
provided in accordance with Section 4-6.

4-5.6.6 Palletized, Solid Pile, or Rack Storage.
Liquids in containers may be stored on pallets, in
solid piles or on racks subject to the quantities and
heights limits of 4-5.6.3 provided the protection is in
accordance with Section 4-6, as applicable.

4-5.6.7 Separation and Aisles. Palletized or solid
pile storage shall be arranged so that piles permitted
m 4-5.6.3 are separated from each other by at, least
4-ft (1.2-m) aisles. Aisles shall be provided so that no
container is more than 12 ft (3.6 m) from an aisle.
Where liquids are stored on racks, a minimum 4-ft
(1.2-m) wide aisle shall be provided between adjacent
rows of racks and adjacent storage of liquids. Main
aisles shall be a minimum of 8 ft (2.4 m) wide. Where
ordinary combustible commodities are stored in the
same area as liquids in containers, the minimum

distance between the two types of storage shall be 8 ft
(2.4 m).

4-5.6.8 Mixed Storage. Liquids shall not be stored
in the same pile or in the same rack 'sections as
ordinary combustible commodities. Where liquids are

I, rl
ackaged together with ordinary combustibles, as in
its, the storage shall be considered on the basis of

whichever commodity predominates. When two or
more classes of liquids are stored in a single pile or
single rack section, the maximum quantities permit-
ted in the pile or rack section shall be the smallest of
the two or more separate maximum quantities, and
the height of storage permitted in that pile or rack
section shall be the least of the two or more separate
heights. The maximum total quantities permitted
shall be limited to the sum of proportional amounts
that each class of liquid present bears to the maxi-
mum total permitted for its respective class. The sum
of proporuonal amounts shall not exceed 100 per-
cent.

4-5.7 Liquid Warehouses. (See 1-2 Dejinitions.)

4-5.7.1 Liquid warehouses shall be separate, de-
tached buildings or shall be separated from other
type occupancies by standard 4-hr fire walls, with
communicating openings protected on each side of
the wall with automatic-closing, listed 3-hr (A) fire
doors. Fire doors shall be installed in accordance with
NFPA 80, Slandard for Fire Doors and windows.

4-5.7.2 If the warehouse building is located more
than 10 ft (3 m) but less than 50 ft (15 m) from an
important building or line of adjoining property that
can be built upon, the exposing wagll shall have a
fire-resistance rating of at least 2 hrs»ith each
opening protected with a listed l~z-hr (0) fire door.

4-5.7.3 Ifthe warehouse is located 10 ft (3 m) or less
from an important building or line of adjoining
property that can be built upon, the exposing wall
shall have a fire-resistance rating of 4 hrs with each
opening protected with a listed 3-hr (A) fire door.

4-5.7.4 An attached warehouse, having communi-
cating openings in the required 4-hr fire wall separa-
tion from the adjacent building area, shall have these

'peningsprotected by:
(a) Normally closed, listed 3;hr (A) fire doors on

each side of the wall. These doors may be arranged to
stay open during material handling operations. only
if the doors are designed to close automatically in;>
fire emergency by provision of listed closure devices.

(b) Noncombustible, liquidtight raised sills or
ramps, at least 4 in. (10 cm) in height. or other design
features to prevent Row of liquids to the adjoining
area.

4-5.7.5 Fire doors shall be installed in accordance
with NFPA 80, Slundurd for Fire Doors anil IVindows.

4-5.7.6 The total quantity of liquids within a liquid
warehouse shall not be restricted. The maximum pile
heights and maximum quantity per pile, arranged as
palletized and/or solid pile storage, sPhall comply with
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Table 4-4.2.7, if unprotected, or Table 4-6.1(a) if
protected, in accordance with Section 4-6. The stor-
age heights of containers on protected racks shall
comply with Table 4-6.1(b), as applicable.

Exception: An unprotected liquid tvarehouse located a min-
imum of100 ft (30 m) from exposed buildings or adjoining

~ ~

operty that can be butlt upon is not required to conform to
uble 4-4.2.7, if there is protection for exposures. Where

Protection for exposures is not provided, a minimum 200 ft
(61 m) distance is required.

4-5.7.7 Class I liquids shall not be permitted in the
basement areas of liquid warehouses. Class II and
Class IIIAliquids may be stored in basements pro-
vided that automatic sprinkler protection and other
fire protection facilities are provided in accordance
with Section 4-6.

4-5.7.8 Limited amounts of combustible commodi-
ties, as defined in the scope ofNFPA 231, Standard for
General Storage, and lhlFPA 231C, Stundurd for Rack
Storage of Muteriuls, may be stored in liquid ware-
houses if protection is provided in accordance with
Section 4-6, and the ordinary combustibles, other
than those used for packaging the liquids, are sepa-
rated a minimum of 8 ft (2.4 m) horizontally, by aisles
or open racks, from the liquids in storage.

4-5.7.9 Empty or idle combustible pallet storage
shall be limited to a maximum pile size of 2500 sq ft
(232 mz) and to a maximum storage height of6 ft (1.8
m). Idle pallet storage shall be separated from liquids
by at least 8-ft (2.4-m) wide aisles. However, pallet
storage in accordance with NFPA 231, Standard for
General Storage, shall be acceptable.

4-5.'7.10 Containers in piles shall be separated by
pallets or dunnage to provide stability and to prevent
excessive stress on container walls. Portable tanks
stored over one tier high shall be designed to nest
securely, without dunnage. (See NFPA 386, Standard

for Portable ShiPPing Tanks for Flammable and Combus-
tible Liquids, for informution on portable tank design.)
Materials handling equipment shall be suitable to
handle containers and tanks safely at the upper tier
level.

4-5.7.11 No container or portable tank shall be
stored closer than 36 in. (0.90 m) to the nearest beam,
chord, girder, or other roof member in an unpro-
tected warehouse.

4-5.7.12 Solid pile and palletized storage shall be
arranged so that piles are separated from each other
by at least 4 ft (1.2 m). Aisles shall be provided so that
no container or tank is more than 12 ft (3.6 m) from
an aisle. Where storage on racks exists as permitted in
this Code, a minimum 4-ft (1.2-'m) wide aisle shall be
provided between adjacent rows of racks and any
adjacent storage of liquids. Main aisles shall be a
mmimum of 8g ft (2.4 m) wide, and access shall be
maintained to all doors required for egress.

4-5.7.13 Mixed Storage. When two or more classes
of liquids are stored m a single pile, the maximum
quantity permitted in that pile shall be the smallest of
the two or more separate maximum quantities and
the heights of storage permitted in that pile shall be
the least of the two or more separate heights as given
in Tables 4-4.2.7 or 4-6.1(a), as applicable. When two
or more classes of liquids are stored in the same racks
as permitted in this Code, the maximum height of
storage permitted shall be the least of the two or more
separate heights given in Table 4-6.1(b).

4-6 Protection Requirements for Protected Storage
of Liquids.

4-6.1 Containers and portable tanks storing Ham-
mable and combustible liquids may be stored in the

uantities and arrangements specified in Tables
-6.1(a) and 4-6.1(b), provided the storage is pro-

Table 4-6.1(a) Storage Arrangements for Protected Palletizcd or Solid Pile Storage of Liquids
in Containers and Portable Tanks

Class
Storage
Level

Max. St e. Hei ht (ft.)
Port. TanksContainers

Max. Quand r Pile ( al.) Max. Quantit ( al.)

Containers Port. Tanks Containers Port. Tanks

Ground Floor 5
IA Upper Floors 5

Basements —Nee Pe ernie ee d

3,000
2,000

12,000
8,000

Ground Floor 6'
IB Upper Floors 6'

Basements iVot Permitted

Ground Floor '6V~ 7
IC Upper Floors '6'

Basements Not Permitted

Ground Floor 10 14
II Upper Floors 10 14

Basements 5 7

Ground Floor oO 14

III Upper Floors 20 14

Basements 10 7

5,000 20,000 15,000 40,000
3,000 10.000 12,000 20.000

5,000 20,000 15,000 40,000
3,000 10,000 12.000 20.000

10,000 40,000 25,000 80.000
10.000 40,000 25.000 80,000
7,500 20.000 7.500 20.000

15,000 60.000 50,000 100.000
15.000 60,000 50',000 100.000
10.000 20,000 25,000 40,000

Sl Units: I ft I 0.30 m; I gal ~ 3.8 L.
'hese height limitations may be increased to IO ft for conrainers of 5 gal or less in capacity.
DEVOTE: See Secdon 4.6 for protection requirements as applicable to this type of storage.
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Table 4-6.1(b) Storage Arrangements for Protected
Rack Storage of Liquids in Containers

Max.
Max. Sige. Quantity

Class Rack Level Containers Containers

Double Row Ground Floor 25 7,500
IA or Upper Floor 15 4,500

Sin le Row Basements Not Permitted

IB Double Row Ground Floor 25 15,000
or Upper Floor 15 9,000

IC Sin le Row Basements Not Pcrmiued

Double Row Ground Floor 25 24,000
II or Upper Floor 25 24,000

Sin le Row Basements 15 9,000

Multi-Row Ground Floor 40 48,000
III Double Row Upper Floor 20 48,000

or Sin le Row Basements 20 24,000

SI Units: 1 ft ~ 0.80 m; 1 gal ~ 8.8 L.
NOTE: See Section 4-6 for protection requirements as applica-

blc to this type of storage.

tected in accordance with 4-6.2 and 4-6.5, as applica-
ble.

4-6.1.1 Other quantities and arrangements may be
used where suitably protected and approved by the
authority having jurisdiction.

4-6.2 Where automatic sprinklers are used, they
shall be installed in accordance with NFPA 13, Stan-
dard for the Installation of SPrinkler Systems, and ap-
proved by the authority having jurisdiction. (For
additional information, see ApPendix D.)

4-6.2.1 Other systems such as automatic foam-water
systems, automatic water-spray systems, or other
combinations of systems may be considered accept-
able ifapproved by the authority having jurisdiction.
(For additional information, see Appendix D.

4-6.3 Racks storing Class I or Class II liquids shall
be either single-row or double-row as described in
NFPA 231C, Standard for Rack Storage ofMaterials.

4-6.4 Ordinary combustibles other than those used
for packaging the liquids shall not be stored in the
same rack, section as liquids, and shall be separated a
minimum of 8 ft (2.4 m) horizontally, by aisles or
open racks, from liquids stored in racks.

4-6.5 In-rack sprinklers shall be installed in accord-
ance with the provisions of NFPA 231C, Standard for
Rack Storage ofMaterials, except as modified by 4-6.2.
Alternate lines of in-rack sprinklers shall be stag-

ered. Multiple levels of in-rack sprinkler heads shagll

e provided with water shields unless otherwise sep-
arated by horizontal barriers, or unless the sprinkler
heads are listed for such installations.

4-7 Fire Control.

4-7.1 Suitable fire extinguishers or preconnected
hose lines, either Ifin. (3.8-cm) lined or 1-in. (2.5-
cm) hard rubber, shall be provided where liquids are

stored. Where 1fin. (3.8-cm) fire hose is used, it shall
be installed in accordance with NFPA 14, Standard for
the Installation ofStandpipe and Hose Systems.

4-7.1.1 At least one portable fire extinguisher hav-
ing a rating of not less than 20-B shall be located
outside of, but not more than 10 ft (3 m) from, the
door opening into any separate inside storage area.

4-7.1.2 At least one portable fire extinguisher hav-
ing a rating of not less than 20-B shall be located not
less than 10 ft (3 m), nor more than 50 ft (15 m), from
any Class I or Class II liquid storage area located
outside of a separate inside storage area.

4-7.1.3 In protected general purpose and liquid
warehouses, hand hose lines shall be provided in
sufficient number to reach all liquid storage areas.

4-7.1.4 The water supply shall be sufficient to meet
the fixed fire protection demand, plus a total of at
least 500 gal (1892 L) per minute for inside and
outside hose lines. (See C-4-6.2.)

4-7.2 Control of Ignition Sources. Precautions
shall be taken to prevent the ignition of Hammable
vapors. Sources of ignition include but are not limited
to: open Rames; l~ightning; smoking; cutting and
welding; hot surfaces; frictional heat; static, electrical,
and mechanical sparks; spontaneous ignition, includ-
ing heat-producing chemical reactions; and radiant
heat.

4-7.3 Dispensing of Class I and Class II liquids in
general-purpose or liquid warehouses shall not be
permitted unless the dispensing area is suitably cut
offfrom other ordinary combustible or liquid storage
areas, as specified'n Section 4-4, and otherwise
conforms with the applicable provisions of Section
4 4

4-7.4 ivfaterials with a water reactivity degree of 2 or
higher as outlined in NFPA 704, Standard System"for
the Identification of the Fire Hazards of Alaterials, shall
not be stored in the same area with other liquids.

4-8 Outdoor Storage.

4-8.1 Outdoor storage of liquids in containers and
portable tanks shall be in accordance with Table 4-8,
as qualified by 4-8.1.1 through 4-8.1.4 and 4-8.2,
4-8.3, and 4-8.4.

4-8.1.1 When two or more classes of materials are
stored in a single pile, the maximum gallonage in that
pile shall be the smallest of the two or more separate
gallon ages.

4-8.1.2 No container or portable tank in a pile shall
be more than 200 ft (60 m) from a 1'2-1't (3.6-m) wide
access way to permit approach of fire control appa-
ratus under all weather conditions.

4-8.1,3 The distances listed in Table 4-8 apply to
properties that have protection for exposures as
defined. If there are exposures, and such protection
for exposures does not exist, the distances m column
4 shalf be doubled.

$ 987 Ethftort



30-50 FLAhihIABI.EAND CohIBUs"rIBLE LI UIDS CODE

Table 4-8 Outdoor Liquid Storage in Containers and Portable Tanks

Class

Container
Storage-Max.

r Pile

Portable Tank
Storage Max.

per Pile
Gallons (I)

Distance
Between
Piles or

Racks (ft)

Distance to
Property Linc
'hat Can Be

Built U n (ft)(2)(S)

Distance to
Street, Alley,

or a Public Way
(ft)(>)

Height Height
Gallons (I) (4) (ft) Gallons (I) (4) (ft)

IA
IB
IC
II
III

l, l00
2.200
4.400
8,800

22,000

lO
l2
l2
l2
l8

2,200
4,400-
8,800

17,I)00
44,000

7
l4
l4
l4
l4

50
50
50
25
lO

lO
lo
lO

Sl Units: 1 ft ~ 0.80 m: 1 gal ~ 3.8 L.
NOTES: (I) See 4-8.l. l regarding mixed class storage.

(2) Sce 4-8.I.S regarding protection for exposures.
(8) See 4-8. l 4 for smaller pile sizes.
(4) For storage in racks. the quantity limits per pile do

50 feet in length and two rows or 9 feet in depth.
not apply, but the rack arrangement shall be limited to a maximum of

4-8.1.4 When total quantity stored does not exceed
50 percent of maximum per pile, the distances in
columns 4 and 5 may be reduced 50 percent, but to
not less than 3 ft (0.90 m).

4-8.2 A maximum of 1,100 gal (4163 L) of liquids in
closed containers and portable tanks,may be stored
adjacent to a building located on the same premises
and under the same management provided that:

(a) The building is limited to a one-story building
of fire-resistive or noncombustible construction and is
devoted principally to the storage and handling of
liquids, or

(b) The building has an exterior wall with a fire-
resistance rating of not less than 2 hr and having no
opening to above grade areas within 10 ft (5 m)
horizontally of such storage and no openings to below
grade areas within o0 ft $ 15 m) horizontally of such
storage.

4-8.2.1 The quantity of liquids stored adjacent to a
building protected in accordance with 4-8.2(b) may
exceed that'permitted in 4-8.2, provided the maxi-
mum quantity per pile does not exceed 1,100 gal
(4163 L) and each pile is separated by a 10-ft (3-m)
minimum clear space along the common wall.

4-8.2.2 Where the quantity stored exceeds the 1(100
gal (4165 L) permitted adjacent to the building given
in 4-8.2(a), or the provisions of 4-8.2(b) cannot be
met, a minimum distance in accordance with column
4 ofTable 4-8 shall be maintained between buildings
and the nearest container or portable tank.

4-8.3 The storage area shall, he graded in a manner
to divert possible spills away from buildings or other
exposures or shall be surrounded by a curb at least 6
in. (lo cm) high. When curbs are used, provisions
shall be made for draining'f'ccumulations of
ground or rain water or spills of liquids. Drains shall
terminate at a safe location and shall be accessible to
operation under fire conditions.

4-8.4 The storage area shall be protected against
tampering or tr'espassers where necessary and shall

be kept free of weeds, debris, and other combustible
materials not necessary to the storage.

Chapter 5 Operations
(See Appendix F for Cross-Reference Tables)

5-1 Scope.

5-1.1 This chapter applies to operations involving
the use or handhng of liquids either as a principal or
incidental activity, except as covered elsewhere in this
Code or in other iv'FPA Standards.

5-1.2 The provisions of this chapter relate to the
control of hazards of fire involving liquids. These
provisions may not provide adequate protection for
operations involving hazardous materials or chemical
reactions nor do they consider health hazards result-
ing from exposure to such materials.

5-2 General. Liquid processing operations shall be
located and operated so that they do not constitute a
significant fire or explosion hazard to life, to property
of others, or to important buildings or facilities within
the same plant. Specific requirements are dependent
on the inherent risk in the operations themselves,
including the liquids being processed, operating tem-
peratures and pressures, and the capabifitv to control
any liquid or vapor releases or fire incidents that
might occur. The interrelationship of the many fac-
tors involved must be based on good engineering and
management practices to establish suitable physical
and operating requirements. (See 5-5.I.9.)

5-3 Facility Design.

5-3.1 Location.

5-3.1.1 The minimum distance of a processing ves-
sel to adjoining property or to the nearest important
building on the same property shall be based on the
stability o'f the liquid and vessel capacity and shall be
in accordance with Table 5-3.1.1, except as modified
in 5-3.1.2.
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5-3.1.2 Where process vessels are located in a build-
ing and the exterior wall facing the exposure (line of
adjoining property that can be built upon or nearest
important building on the same property) is greater
than 25 ft (7.6 m) from the exposure and is a blank
wall having a fire-resistance raung of not less than 2
hrs, any greater distances required in Table 5-3.1.1
may be waived. Where a blank wall having a fire-
resistance rating of not less than 4 hrs is provided,
distance requirements may be waived. In addition,
when Class IA or unstable liquids are handled, the
wall shall have explosion resistance in accordance
with good engineering practice. (See 5-9.2.7 rela(ive fo
explosion reliefof other walls of this building).

5-3.1.3 Other liquid processing equipment, such as

I' '" 's' p'
umps, heaters, filters, exchangers, etc., shall not be

ocated closer than 25 feet (7.6 m) to property lines
where the adjoining property is or can be built upon,
or to the nearest important building on the same

roperty that is not an integral part of the process.
his spacing requirement may be waived where ex-

posures are protected as outlined in 5-3.1.2.

NOTE: Equipment operated at pressures over 1000 psig
(7000 kpa) may require greater spacing.

5-3.1.4 Processing equipment in which unstable liq-
uids are handled shall be separated from unrelated

lant facilities that use or handle liquids by either
5-ft (7.6-m) clear spacing or a wall having a fire-

resistance rating of not less than 2 hrs. The wall shall
also have explosion resistance in accordance with
good engineering practice.

5-3.1.5 Each process unit or building containing
liquid-processing equipment shall be accessible from
at least orie side for fire fighting and fire control.

5-3,2 Construction.

5-3,2.1 Processing buildings or structures shall be of
fire-resistive or noncombustible construction, except
that combustible construction may be used when
automatic sprinklers or equivalent protection is pro-

vided, subject to approval of the autliority having
jurisdiction. (See NAPA 220, Standard on Types of
Building Cons(rue(ion.)

5-3.2.2 Where walls are required for separation of
processing operations from other occupancies or
property lmes, they shall have a fire-resistance rating
of at least 2 hrs. In addition, when Class IA or
unstable liquids are being stored or processed, the
separating wall shall have explosion resistance in
accordance with good engineering practice. (See
5-9.2.7 relalive lo explosion reit'ef of olher walls of this
buildt'ng or area.)

5-3.2.3 Class I liquids shall not be handled or used
in basements. Where Class I liquids are handled or
used above grade within buildings with basements or
closed pits into which flammable vapors may travel,
such below grade areas shall be provided with me-
chanical ventilation designed to prev'ent the accumu-
lation of Rammable vapors. Means shall be provided
to prevent liquid spills from running into basements.

l'-3.2.4Provision for smoke and heat venting mav
be desirable to assist access for fire fighting. NFPA
204M, Guide for Smoke anti Heat Venting, provides
information on this subject.

5-3.2,5 Areas shall have exit facilities arranged to
revent occupants from being trapped in the event of
re. NFPA 10l, Code for Safely (o Life frotn Fire in

But'ldings and Slrue(ures, provides information on the
design of exit facilities. E~xits shall not be exposed by
the Brainage facilities described in 5-3.4.

5-3.2.6 Adequate aisles shall be maintained for
unobstructed movement of personnel and fire pro-
tection equipment.

5-3.2.7 Areas where Class IAor unstable liquids are
processed shall have explosion venting through one
or more of the following methods: (a) open air
construction; (b) lightweight walls and/or roof; (c)
lightweight wall panels and roof hatches; (d) windows
of explosion-venting type. NFPA 68, Guide for Explo-
sion Venting, provides information on this subject.

Table 5-3.1.1 Location of Processing Vessels from Property Lines and Nearest Important Building
on the Same Property Where Protection for Exposures is Provided

Minimum Distance from Property
Line that Is or Can Be Built

Upon, Including Opposite Side
of Public Wa (ft)

Minimum Distance from Nearest
Side of Any Public Way or

from Nearest Important
Building on Same Property that Is Not an

Intc I Part of the Process (ft)

Vessel Maximum
Operating Liquid
Ca aclt ( al)

Stable Liquid
Eincr cn Relic

Unstable Liquid
Eincr cn Relic

Stable Liquid
Eincr cncv Relic

Uiutablc Liquid
Eincr cnn Relic

Not Over Over iVot Over
2.5 sl i 2.5 sl 2.5 sl

Over
25 si

Over Not Over Over Not Over
2.5 si r 2.5 si '2.5 si 2.5 sl 1

275 or less
276 to 750
751 to 12.01)0
12,001 to 30,000
30,001 to 50,000
50,'OOi to 100.000
Over 100.000

0
10
15
20
30
50
80

IO
15
25
30
45
75
120

15
25
40
50
75
125
200

20
40
60
60

120
200
300

a
5

5
IO
15
25

10
10
10
10
15
25
40

15

15
15
15
25
40
65

'0
'0
')0
oO

40
60

100

NOTE: Double all of above distances whcrc protection for exposures is not provided.
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5-8.3 Ventilation.

5-3".3.1 Enclosed processing areas handling or using
Class I liquids, or Class II or Class III liquids above
their Rash points, shall be ventilated at a rate of not
less than 1 cu ft per minute per sq ft (0.5 ms per min

er mz) ofsolid Hoor area. This shall be accomplished
y natural or mechanical ventilation with discharge or

exhaust to a safe location outside the building without
recirculation.

Exception: Rect'rculation is permitted where it is monilored
continuously using a fail-safe syslem that is designed to
automatically sound an alarm, stop recirculation, and pro-
vide full exhaust to the outside in the event that vapor-air
mixlures in concentration over one-fourth of the lower
flammable limit are detected.

Provision shall be made for introduction of make-
up air in such a manner as to avoid short-circuiting
the ventilation. Ventilation 'shall be arranged to in-
clude all Boor areas or pits'where Ramma6le vapors
may collect. Where natural ventilation is inadequate,
mechanical ventilation shall be provided and shall be
kept in operation while Rammable liquids are being
handled. Local or spot ventilation may be needed for
the control of special fire or health hazards. Such
ventilation, ifprovided, can be utilized for up to 75
percent of the required ventilation. NFPA 91, Stan-
dard for the Installation ofBlower and Exhaust Systemsfor
Dust, Stock, and Vapor Removal or Conveying, and NFPA
90A, Standard for lhe Installation ofAirConditioning and
Ventilating Systems, provide information on this sub-
ject.

5-3.3.2 Equipment used in a building and the ven-
tilation of the building shall be designed to limit
Rammable vapor-air mixtures under normal operat-
ing conditions to the interior of equipment, and to
not more than 5 ft (1.5 m) from equipment that
exposes Class I liquids to the air. Examples of such
equipment are dispensing stations, open centrifuges,
plate and frame filters, open vacuum filters, and
surfaces of open equipment.
5-3.4 Drainage.

5-3.4.1 Emergency drainage systems shall be pro-
vided to direct Rammable or combustible liquid leak-
age and fire protection water to a safe locanon. This
may require curbs, scuppers, or special drainage
systems to control the spread of Are (see 2-2.3).
Appendix A of NFPA 15, Slandard for Water Spray
Fixed Systems for Fire Protection, provides information
on this subject.

5-3.4.2 Emergency drainage systems, if connected
to public sewers or discharged into public waterways,
shall be equipped with traps or separators.

5-3.4.3 A facility shall be designed and operated to
revent the normal discharge of Rammable or com-
ustible liquids to public waterways, public sewers, or

adjoining property.
5-3,5 Electrical Equipment.

5-3.5.1 This section shall apply to areas where Class
I liquids are stored or handled and to areas where

Class IIor Class IIIliquids are stored or handled at a
temperature above their Rash points (see 1-13).

5-3.5.2 All electrical'equipment and wiring shall be
of a type specified by, and installed in accordance
with, N'FPA 70, National Electrical Code.

5-3.5.3 So far as it applies, Table 5-3.5.8 'shall be
used to delineate and classify areas for the purpose of
installation of electrical equipment under normal
conditions.'In the application of classified areas, a
classified area shall not extend beyond an unpierced
floor, wall, roof, or other solid partition. The desig-

'nation ofclasses and divisions is defined in Chapter o,
Article 500, of NFPA 70, National Eleclrical Code. (See
NFPA 497A, Recommended Practice for Classijication of
Class I Hazardous (Classijied) Locations for Electrical
Installations in Chemical Process Areas, and 497hf, Dfan-
ual for Classification of Gases, VaPors, and Dusts for
Electrical Equipment in Hazardous (Classified) Locations,
for guidance].

5-3.5.4 The 'area classifications listed in Table
5-3.5.8 are based on the premise that the installation
meets the applicable requirements of this code in all
respects. Should this not be the case, the authoritv
having jurisdiction shall have the authority to classify
the extent of the area.

5-3,5.5 Where the provisions of 5-3.5.1, 5-3.5.2,
5-5.5.5, and 5-3.5.4 require the installation of electri-
cal equipment suitable for Class I, Division 1 or
Division 2 locations, ordinary electrical equipment
including switchgear may be used if installed in a
room or enclosure that is maintained under positive
pressure with respect to the classified area. >'entila-
tion make-up air shall not be contaminated. YFPA
496, Standard for Purged and Pressurized Enclosures for
Ekctrical Equipment, provides details for these types of
installations.

5-3.5.6 For marine terminals handling Bammable
liquids, Figure 5-3.5.6 shall be used as a minimum
basis to de Ineate and classify areas for the purpose of
installation of electrical equipment.

5< Liquid Handling, Transfer, and Use.

5<.l General.

5<.l.l Class I liquids shall be kept in closed tanks or
containers when not actually in use. Class II and Class
III liquids shall be kept in closed tanks or containers
when ambient or process temperature is at or above
their Hash point.

5<.1.2 Where liquids are used or handled, provi-
sions shall be made to promptly and safely dispose of
leakage or spills.

5<.1.3 Class I liquids shall not be used outside
closed systems where there are open lames or other
ignition sources within the classified areas as set forth
in Table 5-5.5.3.

5<.1.4 Transferring liquids by means of pressuriz-
ing the container with air is prohibited. Transferring
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Table 5-3.5.3 Electrical Area Classifications

Location

Indoor equipment installed in accord-
ance with 5-3.3.2 where Aammable
vapor-air mixtures may exist under
normal operation

Outdoor equipment of the type
covered in 5-3.3.2 where Aammable
vapor-air mixtures may exist under
normal operation

Tank—Aboveground

Shell, Ends, or Roof and Dike Area

Vent

Floatin Roof
Underground Tank Fill Opening

Vent—Discharging Upward

Drum and Container Filling
Outdoors, or Indoors
with Adequate Ventilation

Pumps, Blceders, Withdrawal Fittings,
Meters and Simihr Devices
Indoors

Outdoors

Pits
Without Mechanical Ventilation

With Adequate Mechanical
Ventilation
Containing Valves, Finings, or Pip-
ing, and not within a Division I or 2
Classified Area

Drainage Ditches. Separators,
Impounding Basins
Outdoor

indoor

NEC Class I Division Extent of Classified Area

Area within 5 feet of any edge of such equipment. extend-
ing in all directions.

Area between 5 feet and 8 feet of any edge of such equip-
ment. extending in all directions. Also, area up to 3 feet
above Hoor or grade level within o feet to 25 feet horizon-
tall from an ed eof such e ui ment.~

Area within 3 feet of any edge of such equipment, extend-
ing in all directions.

Area between 3 feet and 8 feet of any edge of such equip-
ment, extending in all directions. Also area up to 3 feet
above Hoor or grade level within 3 feet to IO feet horizon-
tall from an ed eofsuche ui ment.

Area inside dike where dike height is greater than the dis-
tance from the tank to the dike for more than 50 percent
of the tank circumference.
Within 10 feet from shell, ends, or roof of tank. Area in-
side dikes to level of top of dike.
Within 5 feet of open end of vent, extending in all direc.
uons.
Area bertween 5 feet and 10 feet from open end of vent.
extending in all directions.
Area above the roof and within the shell.

Any pit, box. or space below grade level, ifany part is
within a Division I or 2 classified area.
Up to l8 inches above grade level, within a horizontal ra-
dius of IO feet from a loose Fill connection. and within a
horizontal radius of 5 feet from a ti ht fillconnection.

Within 3 I'eet of open end of vent, extending in all direc-
tions.
Area between 3 feet and 5 feet of open end of vent. ex-
tendin in all directions.

Within 3 feet of vent and fillopenings, extending in all
directions.

Area between 3 feet and 5 feet from vent or fillopening,
extending in all directions. Also, up to 18 inches above
Hoor or grade level within a horizontal radius of IO feet
from.vent or fillo enin s.

Within 5 feet of any edge of such devices. extending in all
directions. Also up to 3 feet above Aoor or grade level
within 25 feet horizontally from any edge of such devices.

Within 3 feet of any edge of such devices. extending in all
directions. Also up to l8 inches above grade level within
IO feet horizontallv from an ed e of such devices.

Entire area within pit ifany part is within a Division I or
2 classified area.
Entire area within pit ifany part is within a Division I or
2 chssified area.
Entire pit.

Area up to l8 inches above ditch. separator. or basin. Also
up to l8 inches above grade within l5 feet horizontally
from any edge.
Same as its.

'The release of Class I liquids may generate vapors to the extent that the entire building, and possibly a zone surrounding it, sliould l>e
considered a Class I, Division 2 location.
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Table 5-3.5.3, cont.

Location
Tank Vehicle and Tank Car~ Loading
Through Open Dome

Loading Through Bouom Connections
With Atmospheric Venting

Olfice and Rest Rooms

Loading Through Closed Dome With
Atmospheric Veming

Loading Through Closed Dome With
Va r Control
Bouom Loading With Vapor Control
Any Bottom Unloading

Storage and Repair Garage for Tank
Vehicles

Garages for Other Than Tank Vehi-
cles

Outdoor Drum Stora e

Indoor Warehousing Where There is
No Fhmmable Liquid Transfer

Piers and Wharves

NEC Class I Division

Ordinary

Ordinary

Ordina
Ordinary

Extent of Classified Area
Within 3 feet of edge of dome, extending in all directions

Area between 3 feet and 15 feet I'rom edge of dome, ex-
tendin in all directions.

Within 3 feet of point of venting to atmosphere, extend-
ing in all directions.
Area between 3 feet and 15 feet from point of venting to
atmosphere, extending in all directions. Also up to 18
inches above grade within a horizontal radius of 10 feet
from point of loading connection.
Ifthere is any opening to these rooms within the extent of
an indoor classified area. the room shall be classiTied the
same as ifthe wall ~ curb, or artition did not exist.

Within 3 feet of open end of vent, extending in all direc-
tions.
Area between 3 feet and 15 I'eet from open end of vent.
extending in afi directions. Also within 3 feet of edge of
dome. extending in all directions.
Within 3 feet of point of connection of both filland vapor
lines, extendin in all directions.
Within 3 feet of point ol'connections. extending in all <li-
rections. Also up to 18 inches above grade ivithin a hori-
zontal radius of ID feet from oint of connections.

All pits or spaces below Hoor level.
Area up to 18 inches above Hoor or grade level I'or entire
storage or repair garage.
Ifthere is any opening to these rooms within the extent of
an outdoor classified area, the entire room shall be classi-
fied the same as the area classification at the point of the
o nin .

~ Ifthere is any opening to these rooms within the extent of
an indoor classified area, the room shall be classified the
same as il'he wall. curb. or artition did not exist.

See Fi ure 5-3.5.6.
'When classifying extent of area, consideration shall be given to fact that tank cars or tank vehicles may be sponed at varying points.

Therefore, the extremities of the loading or unloading positions shall be used.

liquids by pressure of inert gas is permitted only'f
controls, including pressure-relief devices, are pro-
vided to limit the pressure so'it cannot exceed the
design pressure of the vessel, tank, container, and
piping system.

5<.1.5 Positive displacement pumps shall be pro-
vided with pressure relief discharging back to the
tank, pump suction, or other suitable location, or
shall be provided with interlocks to prevent overpres-
sure.

5<.1.6 Piping, valves, and fittings shall be in accord-
ance wtth (.happer 3, "Piping, Valves, and Fittings."

5<.1.7 Listed Hexible connectors may be used
where vibration exists. Approved hose may be used at
transfer stations.

5<,2 Equipment. Equipment shall be designed
and arranged to prevent the unintentional escape of
liquids and vapors and to minimize the quantity
escaping in the event of accidental release.

SA.3 Incidental Use of Liquids.

5-4,3.1 This section shall be applicable where the
use and handling of liquids is only incidental to the
principal business, such as automobile assembly, con-
structton of electronic equipment, furniture manu-
facturing, or other similar activities.

5<.3.2 Class 1 and Class ll liquids shall be drawn
from or transferred into vessels, containers, or por-
table tanks in the following manner only:

(a) from original shipping containers with a capac-
ity of 5 gal (19 L) or less,

(b) from safety cans,

(c) through a closed piping system,
(d) from portable tanks or containers by means of

a device drawing through an opening in the top
ol'he

tank or container, or,
(e) by gravity through a listed self-closing valve or

self-closing faucet, or
(f) ifhose is used in the transfer operation, it shall

be equipped with a self-closing valve without a hold-
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30-35

DECK

50

25

50'FQ

OPEN SUMP IN DECK FOR
DRAININGUNES AND HOSES

OPERATING ENVELOPE
AND STORED POSITION
OF LOADING ARMS OR
HOSES

I FOOT ~ 0.3 METERS

50'PPROACH

PIER

~ SHORE

WATER LEVEL

DIVISION I DIVISION 2 NONCLASSIFIED

NOTES:
(l) The "source of vapor" shall be the operating envelope and stored position of the outboard ()ange connccti<>n of the

loading arm (or hose).
(2) The berth area adjacent to tanker and barge cargo tanks is to be Division 2 to the following extent:

a. 25 ft (7.6 m) horizontally in all directions on the pier side from that portion of the hull containing cargo tanks.
b. From the water level to 25 ft (7.6 m) above the cargo tanks at their highest position.

(3) Additional locations may have to be classified as required by the presence of other sources ol'lammable liquitls on the
berth, or by Coast Guard or other regulations.

Figure 5-3.5.6 hfarine Terminal Handling Flammable Liquids.

open latch in addition to the outlet valve. Only listed
or approved hose shall be used.

Sg.3.3 Except as provided in 5-4 3.4 and 5-4 3» all
storage shall comply with Chapter 4, "Container
Storage."

5<.3.4 The quantity of liquid that may be located
outside of storage cabinets. inside storage rooms,
cut-off rooms and attached buildings, general pur-
pose warehouses, liquid warehouses, or other specilic

rocessing areas that are cut off by at least a 2-hr
ire-rated separation from the getteral plant area shall
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not exceed the greater of the quantity in either (a) or
the sum of (b), (c), (d), and (e) b. low:

(a) A supply for one day, or
(b) 25 gal (95 L) of Class IA liqt:ids in containers,
(c) 120 gal (454 L) ofClass IB, IC, II,or III,liquids

in containers,
(d) Two portable tanks each not e>?ceeding 660 ital

(2498 L) oF Class IB, IC, Class II, or Class llfA
liquids, and

(e) 20 portable tanks each not exceeding 660 gal
(2498 L) of Class IIIB liquids.

54.3.5 Where quantities of liquids in excess of the
limits in 5-4.3.4 are necessary, storage shall be in
tanks, which shall comply with the apphcable require-
ments of Chapter 2, 'Tank Storage," and Sections
5-3, 5-4.1, and 5-4.2.

I

5-4.3.6 Areas in which liquids are transferred from
„;,e tank or container.to a'nother container shall be
separated from other operations that might represent
an igsis ! i~ .snurce by distance or by fire-resistant
construction. Drain>.age or other means shall be pro-
vided to control spills. i!atural or mechanical ventila-
tion shall be provided in accordance with 5-3.3,
"Ventilation." NFPA 91, Slandari',"qr tl,i< installation of
Blower and Exhaust Systems for Dust, Stoch, and Vapor
Removal or Conveying, provides information on the
design and installation of mechanical ventilation.

5A.4 Loading and Unloading Operations.

54.4.1 Tank Vehicles and Tank Cars.

5<.4.1.1 Tank vehicle and tank car loading or un-
loading facilities shall be separated from above-
ground~ ianks, warehouses, other plant buildings, or
the nearest "line oE adiiasjing property that can be
built upon by a distance of at mast 25 ft (7.6 m) for
Class I liquids and at least 15 ft ('4.6 m) for Class II
and Class III liquids, measured from the nearest fill
spout or (liquid or vapor) transfer connection. These
distances may be reduced by utilizing fixed fire pro-
tection systems, dikes, fire-rated barriers, or combi-
nations of any of these. Buildings for pumps or
shelters for personnel may be a part of the facility.

5<.4.1,2 Static Protection. Bonding facilities for
protection against static sparks during the loading of
tank vehicles through open domes shall be provided
(a) where Class I liquids are loaded, or (b) where Class
II or Class III liquids are loaded into vehicles that
may contain vapors from previous cargoes of Class I
liquids.

5<.4.1,3 Protection as required in 5-4.4.1.2 shall
consist of a metallic bond wire permanently electri-
cally connected to the fillstem or to some part of the
rack structur'e in electrical contact with the fill stem.
The free end of such wire squall be provided with a
clamp or equivalent device for convenient attachment
to some metallic part in electrical contact with the
cargo tank of the tank vehicle.

5<.4.1.4 Such bonding connection shall be made to
the vehicle or tank before dome covers are raised and

shall remain in place until fillingis completed'and all
dome covers have been closed and secured.

5<.4.1.5 Bonding, as specified in 5-4.4.1.2,
5-4.4.1.3, and 5-4.4.1.4, is not required:

(a) where vehicles are loaded exclusively with
products not having a static accumulating tendency,
such as asphalts, including cutback asphalts, most
crude oils, residual oils, and water-soluble liquids;

(b) where no Class I liquids are handled at the
loading facility and the tank vehicles loaded are used
exclusively for Class II and Class III liquids;

(c) where vehicles are loaded or unloaded through
closed-bottom or -top connections whether the hose
or pipe is conductive or nonconductive.

5A.4.1.6 Filling through open domes into the tanks
of tank vehicles or tank cars that contain vapor-air
mixtures within the flammable range, or where the
liquid being filled can form such a mixture, shall be
by means of a downspout that extends near the
bottom of the tank. This precaution is not required
when loading liquids that are nonaccumulators

ot'taticcharges. hFPA 77, Recommended Practice on
Static Electricity, provides additional information on
static electricity protection.

5<.4.1.7 Stray Currents. To protect against stray
currents, tank car facilities where fiammable and
combustible liquids are loaded or unloaded through
open domes shall be protected by permanently bond-
ing the fill pipe to at least one rail and to the rack
structure, ifof metal. Multiple pipes entering the rack
area shall be permanently bonded together. In addi-
tion, in areas where excessive stray currents are
known to exist, all pipes entering the rack area shall
be provided with insulating sections to electrically
isolate the rack piping from the pipelines. These

q
recautions are not necessarv where Class 11 or Class
II liquids are handled exclusively and there is no

probability that tank cars will contain vapors from
previous cargoes of Class I liquids.

5A.4.1.8 Equipment such as piping, pumps, and
meters used for the transfer of Class I liquids between
storage tanks and the fill stem of the loading rack
shall not be used for the transfer of Class II or Class
III liquids.

Exception No. It This provision shall not apply lo water-
miscible liquids when the class is determined by llie concen-
tration of (iquid in water.

Exception No. 2: This provision shall not apply where the
equipment is cleaned between transfers.

5<.4.1.9 Remote pumps located in underground
tanks shall have a listed leak-detection device installed
on the pump discharge side that will indicate if the
piping system is not essentially liquid-tight. This
device shall be checked and tested at least annually
according to the manufacturer's specifications to in-
sure proper installation and operation.

5<.4.1.10 When top loading a tank vehicle with
Class I or Class II liquids without a vapor control
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system, valves used for the final control of flow shall
be of the self-closing type and shall be manually held
open except where automatic means are provided for
shutting off the flow when the vehicle is full. Auto-
matic sfiutoffsystems shall be provided with a manual
shutoff valve located at a safe, distance from the
loading nozzle to stop the flow ifthe automatic system
fails. When top loading a tank vehicle with vapor
control, Row control skaH be'in accordance with
5-4.4.1.11 and 5-4.4.1.12.

5A,4.1.11 When bottom loading a tank vehicle with
or without vapor control, a positive means shall be
I'ovided for Roading a predetermined quantity of
iquid, together with a secondary automatic shutoff

control to prevent overfill. The connecting compo-
nents between the loading rack and the tank vehicle
required to operate the secondary control shall be
functionally compat>ble. The connection between the
liquid loading Iiose or pipe and the truck piping shall
be by means of a dry disconnect coupling.

5<.4.1.12 When bottom loading a tank vehicle that
is equipped for vapor control, but when vapor control
is not used, the tank shall be vented to the atmo-
sphere, at a height not lower than the top of the cargo
tank of the vehicle, to prevent pressurization of the
tank. Connections to the plant vapor control system
shall be designed to prevent the escape of vapor to
the atmosphere when not connected to a tank vehicle.

5<.4,2 Wharves.

5<.4.2.1 This section shall apply to all wharves,
except marine service stations as covered in NFPA
30A, Automotive and Marine Service Station Code. If
liquids are handled in bulk quantities across general
purpose piers or wharves, NFPA 307, Standard for the
Construction and Fire Protection of Marine Terminab,

'iers,and Wharves, shall be followed.

5<.4.2.2 Handling packaged cargo of liquids, in-
cluding full and empty drums, bulR fuel, and stores
over a wharf during cargo transfer shall be subject to
the approval of the wharf supervisor and the senior
deck oflicer on duty.

5A.4.2.3 Wharves at which liquid cargoes are to be
transferred in bulk quantities to or from tank vessels
shall be at least 100 ft (30 m) from any bridge over a
navigable waterway, or from an entrance to or super-
structure of any vehicular or railroad tunnel under a
waterway. The termination of the wharf loading or
unloading fixed piping shall be at least 200 ft (66 m)
from a bridge or from an entrance to or superstruc-
ture of a tunnel.

5A.4.2.4 Substructure and deck shall be substan-
tially designed for the use intended. Deck may em-
ploy any material that'will afford the desired combi-
nation of flexibility, resistance to shock, durability,
strength, and fire resistance. Heavy timber construc-
tion is acceptable.

5<.4.2.5 Tanks used exclusively for ballast water or
Class II or Class III liquids may be installed on
suitably designed wharves.

5A.4.2.6 Loading pumps capable of'building up
pressures in excess of the safe working pressure of
cargo hose or loading arms shall be provided with
bypasses, relief valves, or other arrangements to
protect the loading facilities against excessive pres-
sure. Relief devices shall be tested at least annually to
determine that they function satisfactorily at their set
pressure.

5<.4.2.7 AH pressure hoses and couplings shall be
inspected at intervals appropriate to the service. With
the hose extended, the hose and couplings shall be
tested using the in-service maximum operating pres-
sure. Any hose showing material deterioration, signs
of leakage, or weakness in its carcass or at the cou-
plings shall be withdrawn from service and repaired
or discarded.

5<.4.2.8 Piping, valves, and fittings shall be in ac-
cordance with Chapter 3, with the following excep-
tions and additions.

(a) Flexibilityof piping shall be assured by appro-
priate layout and arrangement of piping supports so
that motion of the wharf structure resulting from
wave action, currents, tides, or the mooring of vessels
will not subject the pipe to excessive strain.

(b) Pipe joints that depend on the friction charac-
teristics of combustible materials or on the grooving
of pipe ends for mechanical continuity of piping shaH
not be permitted.

(c) Swivel joints may be used in piping to which
hoses are connected, and for articulated swivel-joint
transfer systems, provided the design is such that the
mechanical strength of the joint will not be impaired
ifthe packing materials should fail, as by exposure to
fire.

(d) In addition to the requirements of 3-6.1, each
line conveying Class I or Class II liquids leading to a
wharf shall be provided with a readily accessiblelilock
valve located on shore near the approach to the wharf
and outside of any diked area. Where more than one
line is involved, the valves shall be grouped in one
location.

(e) Means shall be provided for easy access to cargo
line valves located below the wharf deck.

5<.4.2.9 Pipelines on wharves shall be adequately
bonded and grounded ifClass I or Class II liquids are
handled. Ifexcessive stray currents are encountered.
insulating joints shall be installed. Bonding and
grounding connections on all pipelines shall be lo-
ca'ted on the wharf side of hose riser insulating
Ranges, ifused, and shall be accessible for inspection.

54.4.2.10 Hose or articulated swivel-joint pipe con-
nections used for cargo transfer shall be capable of
accommodating the combined effects of change in
draft and maximum tidal range, and mooring lines
shall be kept adjusted to prevent surge of the vessel
from placing stress on the cargo transfer system.
Hose shall be supported to avoid kinking and damage
from chafing.

5<.4.2.11 Material shall not be placed on wharves
in-such a manner as to obstruct access to fire fighting
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equipment or important pipeline control valves.
Where the wharf is accessible to vehicle traffic, an
unobstructed roadway to the shore end of the wharf
shall be maintained for access of fire fighting appa-
ratus.

5<.4.2.12 Loading or unloading shall not com-
mence until the wharf supervisor and the person in
charge of the tank vessel agree that the tank vessel is
properly moored and all connections are properly
made.

5<.4.2.13 Mechanical work shall not be performed
on the wharf during cargo transfer, except under
special authorization based on a review of the area
involved, methods to be employed, and precautions
necessary.

5-5 Fire Prevention and Control.

5-5.1 General.

5-5.1.1 This section covers the commonly recog-
nized management control systems and methods used
to prevent or minimize the loss from fire or explosion
in liquid processing facilities.

NOTE: Other recognized factors of fire prevention and con-
trol, involving construction. location, separation, etc., are cov-
ered elsewhere in this chapter.

5-5.1.2 The wide range in size, design, and location
of liquid processing facilities precludes the inclusion
of detailed fire prevention and control systems and
methods applicable to all such facilities. The authority
having jurisdiction may be consulted on specific cases,
where applicable; otherwise, qualified engineering
judgment shall be exercised per 5-5.1.3.

5-5.1.3 The extent of fire prevention and control
provided for the liquid-processing facility shall be
determined by an engineering eva1uation of the op-
eration, followed by the application of sound fire
protection and process engineering principles. The
evaluation shall include, but not be limited to:

(a) analysis of fire and explosion hazards of the
liquid operations,

(b) analysis of hazardous materials, hazardous
chemicals, or hazardous reactions in the operations
and the safeguards taken to control such materials,
chemicals, or reactions,

(c) analysis of facility design requirements in Sec-
tion 5-3 of this chapter,

(d) analysis of the, liquid handling, transfer, and
use requirements in Section 5-4 of this chapter,

(e) analysis of local conditions, such as exposure to
and from adjacent properties, Rood potential, or
earthquake potential,

(f) consideration of fire department or mutual aid
response.

5-5.2 Control of Ignition Sources.

5-5.2.1 Precautions shall be taken to prevent the
ignition of Rammable vapors. Sources of ignition
include, but are not limited to:

(a) open Rames
(b) lightning
(c) hot surfaces
(d) radiant heat
(e) smoking
(f) cutting and

welding

(g) spontaneous ignition
(h) frictional heat or

sparks
(i) static electricity
') electrical sparks

) stray currents
(1) ovens, furnaces, and

heating equipment.

5-5.2.2 Smoking shall be permitted only in desig-
nated and properly identified areas.

5-5.2.3 Welding, cutting, and similar spark-pro-
ducing operations shall not be permitted in areas
containing Rammable liquids until a written permit
authorizing such work has been issued. The permit
shall be issued by a person in authority following
his/her inspection of the area to assure that proper
precautions have been taken and will be followed
until the job is completed. (See NFPA 51B, Standard for
Fire Prevention in Use of Cutting and Welding Processes.)

5-5.2.4 Static Electricity. All equipment such as
tanks, machinery, and piping where an ignitable
mixture may be present shall be bonded or connected
to a ground. The bond or ground or both shall be
physically applied or shall be inherently present by
the nature of the installation. Electrically isolated
sections of metallic piping or equipment shall be
bonded to the other portions of the system or indi-
vidually grounded to prevent hazardous accumula-
tions of static electricity. NFPA 77, Recommended Prac-
tice on Static Electricity, provides information on this
subject.

5-5.3 Inspection and Maintenance.

5-5.3.1 All fire protection equipment shall be prop-
erly maintained and periodic inspections and tests
shall be done in accordance with both standard prac-
tice and equipment manufacturer's recommenda-
tions.

5-5'.3.2 Maintenance and operating practices shall
control leakage and prevent spillage of Rammable
liquids.

5-5.3.3 Combustible waste material and residues in
operating areas shall be kept to a minimum, stored in
covered metal containers, and disposed of daily.

5-5.3.4 Ground areas around facilities where liquids
are stored, handled, or used shall be kept free of
weeds, trash, or other unnecessary combustible ma-
terials.

5-5.3.5 Aisles established for movement of person-
nel shall be maintained clear ofobstructions to permit
orderly evacuation and ready access for manual fire-
fighting activities.

5-5.4 Emergency Planning and Training.

5-5.4.1 An emergency action plan, consistent with
the available equipment and personnel, shall be es-
tablished to respond to fire or other emergencies.
This plan shall include the following:
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(a) Procedures to be used in case of fire, such as
sounding the alarm, notifying the fire department,
evacuating personnel,'nd controlling and extin-
guishing the fire.

(b) Appointment and training of persons to carry
out firesafety duties.

(c) Maintenance of fire protection equipment.
(d) Holding fire drills.
(e) Shutdown or isolation of equipment to reduce

the escape of liquid.
(f) Alternate measures for the safety of occupants

while any fire protection equipment is shut down.

5-5.4.2 Personnel responsible for the use and oper-
ation of fire protection equipment shall be trained in
the use of that equipment. Refresher training shall be
conducted at, least annually.

5-5.4.3 Planning of effective fire control measures
shall be coordinated with local emergency response
agencies.

5-5.4.4 Procedures shall be established to provide
for safe shutdown of operations under emergency
conditions. Provisions shall be made for periodic
training, inspection, and testing of associated alarms,
interlocks, and controls.

5-5.4.5 The emergency procedure shall be kept
readily available in an operating area and updated
regularly.

5-5.4.6 Where premises are likely to be unattended
for considerable periods of time, a summary of the
emergency plan shall be posted or located in a stra-
tegic and accessible location.

5-5,5 Detection and Alarm.

5-5.5.1 An approved means for prompt notification
of fire or emergency to those within the plant and to
the available public or mutual aid fire department
shall be provided.

5-5.5,2 Those areas, including buildings, where a
potential exists for a Rammable liquid spill, shall be
monitored as appropriate. Some methods may in-
clude:

(a) Personnel observation or patrol;
(b) Process monitoring equipment that would in-

dicate a spill or leak may have occurred;
(c) Provision of gas detectors to continuously mon-

itor the area where facilities are unattended.

5-5.6 Portable Fire-Control Equipment.

5-5.6.1 Listed portable fire extinguishers shall be
provided for facilities in such quantities, sizes, and
types as may be needed for the special hazards of
operation and storage as determined per 5-5.1.3.
NFPA 10, Standard for Porlable I'xtinguishers, provides
information on the suitability of various types of
extinguishers.

5-5.6.2 When the need is indicated per 5-5.1.3,
water may be utilized through standpipe and hose

systems (see NFPA 14, Slandurd for lhe Installation of
Standpipe and Hose Systenr4, or through hose connec-
tions from sprinkler systems using combination spray
and straight stream nozzles to permit effective fire
control (see NFPA D, Slandard for the Inslullation of
Sprinkler Systems).

5-5.6.3 When the need is indicated per o-5.1.3,
mobile foam apparatus shall be provided. NFPA I IC,
Standard forMobile Foam Apparatus, provides informa-
tion on the subject.

5-5.6.4 Automotive and trailer-mounted fire appa-
ratus, where determined necessary, shall not be used
for any purpose other than fire fighting.

5-5.7 Fixed Fire Control Equipment.

5-5.7.1 A reliable water supply or other suitable fire
control agent shall be available in pressure and quan-
tity to meet the fire demands indicated by the special
hazards of operation, storage, or exposure as may be
determined by 5-5.1.3.

5-5.7.2 Hydrants, with or without fixed monitor
nozzles, shall be provided in accordance ivith «c-
cepted practice. The number and placement will
depend on the hazard of the liquid-processing I'acil-
ity, storage, or exposure as may be determined by
5-5.1.3 See NFPA 24, Slantlurd for the Installulion of
Privale Fire Service Mains and Their Appurtenances, for
information on this subject.

5-5.7.3 Where the need is indicated by the hazards
of liquid processing, storage, or exposure as deter-
mined by o-5.1.3, lixed protection may be required
utilizing approved sprinkler systems, water spray
systems, deluge systems, fire resistive materials, or a
combination of these. See NFPA 13, Slundard for lhe
Installulion ofSprinkler Systelns, and NFPA 15, Standard
for Water Spray Fixed Syslems for Fire Proleclion, for
information on these subjects.

5-5.7.4 The following fire control systems may be
appropriate for the protection of specific hazards as
determined per 5-5.1.3 If provided, such systems
shall be designed, installed, and maintained in ac-
cordance with the following NFPA standards:

(a) NFPA I I, Slandurd for LovjExpansl'on Foam and
Combined Agent Systems,

(b) NFPA I IA, Slandard for Medium und High Ex-
Pansion Foam Syslems,

(c) NFPA 12, Standard on Curbon Dioxide Extinguish-
ing Systems,

(d) NFPA 12A, Slundard on Hulon 1301 Fire Extin-
guishing Syslellts,

(e) NFPA I28, Standurd on Halon 1211 Fire Extin-
guislu'ng Systems,

(I) NFPA 16, Standard on Deluge Foam-Water Sprin-
kler alu1 Foam-Wuler Spray Systelns,

(g) NFPA 17, Slandard for Dry Chemical Lxlinguish-
ing Syslems.
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Chapter 6 Referenced Publications

6-1 The following documents or portions thereof
are referenced willin this document and shall be
considered part of the requirements of this docu-
ment. The edition indicated'or each reference is the
current edition as of the date of the NFPA issuance of
this document. These references are listed separately
to facilitate updating to the latest edition by the user.

6-1.1 NFPA Publications. The following publica-
tions are available from the National Fire Protection
Association, Batterymarch Park, Quincy, MA 02269.

!

NFPA 10-1984, Standard for Portable Fire Exlinguish-
ers

NFPA 11-1983, Standard for Low ExPansion Foam
and Combined Agent Systems

NFPA IIA-f983, Standard for Medium and High
Expansion Foam Systems

NFPA 11C-1986, Standard for Mobile Foam Appara-
tus

NFPA 12-1985, Standard on Carbon Dioxide Extin-
guishing Syslems

NFPA 12A-1987, Standard on Halon I90I Fire Ex-
tinguishing Systems

RFPA 12B-1985, Slandard on Halon I2II Fire Ex-
linguishing Syslems

NFPA 13-1987, Standard for the Inslallation ofSPrin-
kler Systems

NFPA 15-1985, Standard for Water Spray Fixed Sys-
tems for Fire Protection

!

NPPA 16-1986, Standard on Deluge Foam-Water
Sprinkler and Foam-Water Spray Systems

YFPA 17-1985, Standard forDry Chemical Extinguish-
ing Systems

!

YFPA 24-1987, Standard for the Installation ofPrivale
Fire Service plains and Their ApPurtenances

NFPA 30A-1987, Automotive and Marine Service Sta-
lion Code

NFPA 45-1986, Standard on Fire Proteclion for Labo-
ratones Using Chemicals

!

NFPA 518-1984, Standard for Fire Prevention in Use
of Cutting and Welding Process

NFPA 69-1986, Standard on ExP!osion Prevenlion
Systems

NFPA 70-1987, National Electrical Code

!

NFPA 77-1983, Recommended Practice on Slatic Elec-
tricity

NFPA 80-1986, Standard for Fire Doors and Windows
NFPA 90A-1985, Slandard for the Installation ofAir

Conditioning and Ventilating Systems
NFPA 91-1983, Standard for the Installalion ofBlower

and Exhaust Systems forDusl, Stock, and Vapor Removal or
Conveying

NFPA 99-1987, Standard for Health Care Fad lilies
NFPA 101-1985, Life Safety Code

!

NFPA 220-1985, Slandard on Types ofBuilding Con-
struclion

NFPA 231-1987, Slandard for General Slorage
NFPA 231C-1986, Slandard for Ruck Slorage ofMa-

terials
lVFPA 251-1985, Slandurd Methods of Fire Tests of

Building Construction and Materials
NFPA 302-1984, Fire Proleclion Slandard for Pleasure

and Commercial Motor Craft

, NFPA 303-1984, Fire Protection Standard forMarinas
and Boatyards

!

NFPA 307-1985, Standard for the Construction and
Fire Proteclion ofMarine Terminals, Piers, and Wharves

NFPA 321-1987, Standard on Basic Classifi'cation of
Flammable and Combustible Liquids

NFPA 329-1987, Recommended Practice for Handling
Underground Leakage ofFlammable and Combustible Liq-
uids

NFPA 385-1985, Standard for Tank Vehicles forFlam-
mable and Combustible Liquids

NFPA 386-1985, Standard for Portable ShiPPing
Tanks for Flammable and Combustible Liquids

NFL496-1986, Standard forPurged and Pressurized
Enclosures for Electrical Equipment

NFPA 497A-1986, Recommended Practice for Classif-
icatio of Class I Hazardous (Classified) Locations for
Electrical Installations in Chemical Process Areas

NFPA 497M-1986, Manualfor Classificatio ofCases,
Vapors and Dusts for Electrical Equipment in Hazardous
(Ckzssi/ied) Locations

NFPA 704-1985, Standard System for the Identification
of the Fire Hazards ofMaterials.

6-1.2 Other Publications.

ASTM Publications are available from the Ameri-
can Society for Testing and Materials, 1916 Race
Street, Philadelphia, PA 19103.

ASTM A 395-82, Ferritic Ductile Iron Pressure Retain-
ing Castings for Use at Elevated TemPeralures

ASTM D 86-82, Standard Melhod of Test for Distilla-
tion ofPetroleum Products

ASTM D 56-79, Standard Method of Test for Flash
Point by lhe Tag Closed Cup Tester

ASTM D 98-80, Standard Method of Test for Flash
Point by the Pensky-Martens Closed Tester

ASTM D 3828-81, Standard Methods ofTests forFlash
Poinl of Petroleum and Petroleum Products by Seta/lash
Closed Tester

ASTM D 3278-82, Standard Method ofTests for Flash
Point ofLiquids by Seta)lash Closed Tesler

ASTM D 5-73(1978), Test for Penelratl'on for Bitumi-
nous Malerials

ASTM D 323-82, Slandard Method of Test for Vapor
Pressure ofPelroleum Products (Reid Method)

ASTM D 92-78, Cleveland Open Cup Test Method
ASTM/ANSI D 3455-80, Plastic Containers (Jerry

Cans) for Petroleum Products

ANSI B51, American National Standard Code for
Pressure Piping, American Society of Mechanical En-

,U'neers, United Engineering Center, 545 East 47
treet, NY 10017.

ASME, Boiler and Pressure Vessel Code,, American
Society of Mechanical Engineers, United Engineering
Center, 345 East 47th St., New York, NY 10017.

API Publications are available from the American
Petroleum Institute, 1220 L Street, N.W., Washing-
ton, DC 20005.

API 650, Welded Steel Tanks for Oil Storage, Sixth
Edition, 1980
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API Specifications 12B, Bolted Tanks for Storage of
Production Liquids, Twelfth Edition, January, 1977

API 12D, Field Welded Tanks forStorage ofProduction
Liquids, Eighth Edition, January, 1982

API 12Fg Shop Welded Tanks for Storage ofProduction
Liquids, Seventh Edition, January, 1982

API 620, Recommended Rules for the Design and
Construction of Large, Welded, Low-Pressure Storage
Tanks, Fifth Edition, 1982

API 2000, Venting AtmosPheric and Low Pressure
Storage Tanks, 1982

API 1615, Installation of Underground Petroleum Stor-
age Systems, 1979

API 1621, Recommended Practice forBulk LiquidStock
at Retail Outlets, 1977

UL Publications are available from Underwriters
Laboratories Inc., 333 Pfingsten Road, Northbrook,
IL 60062.

UL 142-1981, Standard for Steel Aboveground Tanks
for Flammable and Combustible Liquids

UL 80-1980, Standard for Steel Inside Tanks for Oil
Burner Fuel

UL 842-1980, Standard for Valves for Flammable
Fluids

sti-Ps-1983, Specifications for sti-Ps System forExternal
Corrosion Protection of Underground Steel Storage Tanks,
available from Steel Tank Institute, 666 Dundee
Road, Suite 705, Northbrook, IL 60062.

Appendix A Additional Explanatory Material

A-3-8 Where loading and unloading risers for Class
II or Class IIIA liquids are located in the same
immediate area as loading and unloading risers for
Class I liquids, consideration should be given to
providing positive means, such as different pipe sizes,
connection devices, special locks, or other methods
designed to prevent the erroneous transfer of Class I
liquids into or from any container or tank used for
Class II or Class IIIAliquids.

ExcePtion IVo. I: This provision need not apply to water-
miscible liquids when the class is determined by the concen-
tration of liquid in water.

Exception No. 2: This provision need not apply where the
equipment is cleaned between transfers.

AM3.2 Venting of storage cabinets has not been
demonstrated to be necessary for fire protection
purposes. Additionally, venting a cabinet could com-
promise the ability of the cabinet to adequately pro-
tect its contents from involvement in a fire since
cabinets are not generally tested with any venting.
Therefore, venting of storage cabinets is not
recommended.

desired performance of the cabinet during a fire.
Means of accomplishing this may include thermally <

actuated dampers on the vent openings or sufficiently
insulating the vent piping system to prevent the
internal temperature of the cabinet from rising above
that specifietI. Any make-up air to the cabinet should
also be arranged in a similar manner.

Ifvented, the cabinet should be vented from the
bottom with makeup air supplied to the top. Also,
mechanical exhaust ventilauon is preferred and
should comply with NFPA 91, Standard for the Instal-
lation ofBlower and Exhaust Systems for Dust, Stock, and
Vapor Removal or Conveying. Manifolding the vents of
multiple storage cabinets should be avoided.

A<-5.5.1 The following table can be consulted for
guidance in determining amounts of storage permit-
ted in mercantile estabhshments.

Allowable Stora e Amounts, Gallons Per S Ft

IA IB IC I I I IIA
Protected

Basement
Ground Floor
Other Floors

~Un roteaed

Basement
Ground Floor
Other Floors

Maximum total quantities permitted shall be lim-
ited to the sum of proportional amounts that each
class of liquid present bears to the maximum total
permitted for its respective class. The sum of propor-
tional amounts shall not exceed 100 percent.

A-5<.2 Where the vapor space of equipment is
usually within the Rammable range, the probability of
explosion damage to the equipment can be limited by
inerting, by providing an explosion suppression sys-
tem, or by designing the equipment to contain the
peak explosion pressure that can be modified by
explosion relief. Where the special hazards of opera-
tion, sources of ignition, or exposures indicate a need,
consideration should be given to providing protection
by one or more of the above means.

See NFPA 68, Guide for Explosion Venting, and
NFPA 69, Standard on Explosion Prevention Systems, for
additional information on various methods of miti-
gating losses from explosions.

However, it is recognized that some jurisdictions
may require storage cabinets to be vented and that
venting may also be desirable for other reasons, such
as health and safety. In such cases, the venting system
should be installed so as to not affect substantially the
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Appendix B Emergency Relief Venting for Fire
Exposure for Aboveground Tanks
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This Apprndix is nol n pnrt of tl<r rrquirrn<rnts of this <VPPA rloru>nrnl
but is intlu<kdfor i%r>nation purpo<rs only.

The requirements for emergency venting given in
Table 2-8 and the modification factors in 2-2.5.7 are
derived from a consideration of:

1. Probable maximum rate of heat transfer per
unit'area;

2. Size of tank and the percentage of total area
likely to be exposed;

9. Time required to bring tank contents to boil;
4. Time required to heat unwet portions of the

tank shell or roof to a temperature wPhere the metal
ivill lose strength;

5. Effect of drainage, insulation, and the appli-
cation of water in reducing fire exposure and heat
transfer.

Table 2-8 is based on a composite curve that is
considered to be composed of three straight lines
ivhen plotted on log-log paper. The curve may be
defined in the folloiving manner:

The first straight line is drawn on log-log paper
betiieen the point 400,000 Btu/hr, at 20 sq tt (1.8o8
m'-') exposed surface area and the point 4,000,000
Btu/hr, at 200 sq ft (18.58 m2) exposed surface area.
The equation for this portion of the curve is Q =
20,000A.

The second straight line is drawn on log-log graph
aper between the points 4,000,000 Btu/hr, at 200 sq
t (18.o8 me) exposed surface area and 9,950,000

Btu/hr, at 1,000 sq ft (92.9 m'-') exposed surface area.
The equation for this portion of the curve is Q =
199.800A"'~.

The third straight line is plotted on log-log graph
paper bet)veen the points 9,950(000 Btu/hr, at 1,000
sq ft (92.9 ms) exposed surface 'area and 14,090,000
Btu/hr, at 2,800 s'q ft (260.12 m'-') exposed surface
area. The equation for this portion of the curve is
Q = 968,400A" 3».

For areas exceeding 2,800 sq ft (260.12 m2) it has
been concluded that complete fire involvement is
unlikely, and loss of metal strength from overheating
will cause failure in the vapor space before develop-
ment of maximum possible vapor evolution rate.
Therefore, additional venting capacity bevond the
vapor equivalent of 14,090,000 Btu/hr will not be
eKective or required.

For tanks and storage vessels designed for pres-
sures over 1 psig, additional venting for exposed
surfaces beyond 2,800 sq ft (260.12 m-) is believed to
be desirable because, under these storage conditions,
liquids are stored close to their boiling points. There-
fore, the time to bring the container contents to
boiling conditions may not be significant. For these
situations a heat input value should be determined on
the basis of

Q = 21,000 A""2

The flow capacities are based on the assumption
that the stored liquid will have the characteristics of
hexane, and the vapor liberated has been transp>sed
to equivalent free air at 60'F (lo.6'C) and 14.t psia
(101.3 kPa) by using appropriate factors in:

CFH = ~70.5 Q

where 70.o is the factor for converting pounds of gas
to cubic feet of air; Q = the total heat input per hour
expressed in Btu; L = latent heat of vaporization;
and i%I = molecular weight.

iso consideration has been given to possible expan-
sion from the heating of the vapor above the boiling
point of the liquid, its specific heat, or the difference
m density between the discharge temperature and
60'F (15.6'C), since some of these changes are coin-
pensating.

Since tank vent valves are ordinarily rated in CFH
standard air, the figures derived from Table 2-8 may
be used with the appropriate tank pressure as a basis
for valve selection.

Table B-2 gives for a variety of chemicals the
constants which can be used to compute the vapor

enerated and equivalent free air for liquids other
t an hexane, where greater exactness is desired.
Inspections of the table will show that the use of
hexane in deriving Table '2-8 provides results ivhich
are within an acceptable degree of accuracy for the
listed liquids.
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000

I4)090,000
R
~o 9)950,000
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0o
.33 Q= I4,0 0, 00

400,000

20 200 I,OOO 2,800
A= EXPOSED WETTED SURFACE AREA IN SQUARE FEET

ViOTE: See Table B-l for approximate weued area for horizontal tanks.
Figure B-1 Curve for Determining Requirements for Emergency Venting During Fire Exposure.
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Table B-1 Approximate Wetted

(Wetted Area Equals 75

Areas For Horizontal Tanks

Percent Total Area)
Tank

D(a(aeter,
Feet 5 0 S 6 7 8 9 IO I I I5

Tank
Dlanlctcft

'Feet 5 6 S 6 I 8 9 IO I I IZ

Tank
Lensth, APPROXIMATEWETIED AREA OF TANKS WITH FLAT HEADS

Fact

Tank
LenS(h, APPROXIMATEWETTED AREA OF TANKS WITH FLAT HEADS

Feet

3 .32
4 39
5. 46
6 53

60
8 67
9 74

10 81
11 88
12 95
13 102
14 109
15 116
16 123
I 7 130
18 137
19
00
ol
oo

23
24
oo

27

09
30
31
32
33
34
35
Sh
3r

55
65 88
74 100
84 112
93 124

102 136
112 147
121 159
131 171
140 183
150 194
159 206
169 „218
178 230
188 242
197 253
206 o65
216 277
225 289
285 300
244 312

324
336
347
359
Sil
388
395

128
142 173
156 190 226
170 206 245
184 22S 264
198 239 283
213 256 301
227 272 320
241 289 339
255 S05 358
269 322 377
288 388 395
298 355 414
312 371 433
326 388 452
340 404 471
354 421 490
368 487 508
383 454 527
397 470 o46
411 487 565
425 503 584
440 520 603
454 536 621
468 553 640
482 569 659
496 o86 678
510 602 697
524 619 715
539 635 734
553 652 753
567 668 772

286
308 358
329 377
350 400
371 424
393 447
414 '471
435 495
456 518
477 542
499 565
520 589
541 612
562 686
o84 659
605 683
626 706
647 730
668 754
690 777
711 801
732 824
io3 848
775 871
796 895
817 (J18
838 942
860 (J66
881 989

428
454 509
480 537
5 06 565
532 594
558 622
584 650
610 678
636 707
662 735
688 763
714 792
740 820
765 848
791 876
817 905
843 (J33
869 961
895 989
921 1018
947 1046
973 1074
999 1103

1025 1131
1051 1159
1077 1187
1103 I '2 Iti

38
39
40
41
4o
43

45
46
47
48
49
50
51
52
53
54

56
57
58
59
60
61
62
63
ti4
ti5
66
67
68
h9
70il

or

685 791
701 810
718 828
734 847
751 866
767 885

904
92S
941
960
979
998

902 1013
923 1036
944 IO(iO
966 1083
987 1107

1008 I I:IO
10'>(J 1154
1051 1178
1072 1201
1093 1225

Io48
1135 I"72
I 15 7 I o(J5

1178 131(J
1199

134'220

13(i6
1246 1389
1263 141:3

14:37
14(iO
1484
1507
1531

I I'(J 1044
1155 Io70
I I8 I 13() I
1007 130(J
1033 13
12:>9 I 3(35>

I '>84 1414
I 3 IO 1442
13'.3(i 147()
1362 14(J)3

1388 1527
1414 1555
1440 1583
1466 1612
1492 1640
1518 166)3
1544 169(i
I O I
f5(JS 1753
Ili'»'7(31
1648 180(J
1674 18:3(J

1700 18h(i
I r 26 1894
I '903
1778 1951
I (30:I 197(J
I 'Io(J 'OO
1855 o086

')064
1)0()I)

21'>0
'>149

oo05

SI Units: I ft ~ 0.30 m: I sq ft ~ 0.09 m'~.
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APPENDIX C

Appendix C Abandonment or Removal of
Underground Tanks

Chemical

Acetaldehyde
Acetic acid
Acetic anhydride
Acetone
Aceioniirile
Acryloniirile
n-Amyl alcohol
iso-Amyl alcohol
Aniline
Benzene

n-Butyl acetate
n-Butyl alcohol

LVM
1673
1350
1792
1708
2000

1930
2025
1990
1795
1493

1432
2185

Molecular
Wel ht

44.05
60.05

102.09
58.08
41.05

53.05
88.15
88.15
93.12
78.11

116.16
74.12

Heat of
Vaporization

Biu per lb
at Boiling

Point
252
174
177
224
312

265
216
212
186
169

133
254

Table B-2 Values of LVMfor Various Flammable
Liquids

Tliis Apprudix is uoi a part af ihr rrquirrmruis of Ibis >VFPA rlacumrui
bui is inrludrdfor infonnanuu purposes only.

C-1 Introduction.

C-l-l Care is required not only in the handling and
use of Rammable or combustible liquids, but also in
abandoning tanks that have held Ramm;ible or com-
bustible liquids. This is particularly true of under-
ground service station tanks that are most frequently
used for the storage of motor fuel and occasionally
for the storage ot other Rammable or combustible
liquids, such as crankcase drainings (which may con-
tain some gasoline). Through carelessness, explosions
have occurred because Rammable or combustible
liquid tanks had not been properly conditioned be-
fore being abandoned.

C-1-2 In order to prevent accidents caused by im-
proper conditioning, it is recommended that the
procedures outlined below be followed ivhen under-
ground tanks are removed, abandoned, or tempo-
rarily taken out of service.

iso-Buiyl alcohol
Carbon disulfide
Chlorobenzene
Cyclohexane
C clohexanol

Cyclohexanone
o.Dichlorobenzene
cis-Dichloroeihylene
Diethyl @mine
Dimeih I aceiamide

Dimethyl nmine
Dimethyl formamide
Dioxane (dieihylene ether)
Ethyl acetate
Eih I alcohol

Ethyl chloride
Ethylene dichloride
Ethyl ether
Furan
Furfural

2135
1310
1422
1414
1953

1625
1455
1350
1403
1997

1676
2120
1665
1477
2500

1340
1363
ISIO
1362
1962

74.12
76.13

112.56
84.16

100.16

98.14
147.01
96.95
73.14
87.12

45.08
73.09
88.10
88.10
46.07

64.52
98.97
74.12
68.07
96.08

248
150
134
154
195

164
120
137
164
214

250
248
177
157
368

167
137
152
165
200

C-1-3 Underground tanks taken out ol'service may
be safeguarded or disposed ofby any one ot'he three
following means:

(a) Placed in a "temporarily out of service" condi-
tion. Tanks should be rendered "temporarily out of
service" only when it is planned that they will be
returned to active service within a reasonable period
or pending removal or abandonment within ~JO days.

(b) Abandoned in place, with proper saf'eguarcl-
ing.

(c) Removed.

C-1-4 In cases where tanks are either rendered
"temporarily out of service" or permanently aban-
doned, records should be kept of tank size. location,
date of abandonment, and method used for placing
the abandoned tank in a safe condition.

Gasoline
n-Heptane
n-Hexane
Hydrogen cyanide
Meth I alcohol

Methyl ethyl ketone
Methyl meihacrylate
n-Octane
n-Pentane

n-Propyl acenne
n-Propyl alcohol
iso-Propyl alcohol
Teirah dro furan
Toluene
Vinyl acenne
o-X lene

1370-1470
1383
1337
2290
2680

1623
1432
1412
1300

1468
2295
2225
1428

1500
1532
1538

96.0
100.20
86.17
27.03
32.04

72.10
100.14
114.22
72.15

102.13
60.09
60.09
72.10

92.13
86.09

106.16

140-150
138
144
430
474

191
143
132
153

145
296
287
168

156
165
149

NOTE: For data on other chemicals, see chemistry handbook.

C-1-5 Procedures for carrying out each of the above
methods of disposing of underground tanks are
described in the following sections. No cutting torch
or other Rame or spark-producing equipment shall
be used until the tank has been rompletely purged or
otherwise rendered safe. In each case, the numbered
steps given shall be carried out successively.

C-2 Rendering Tanks "Temporarily Out of
Service."

C-2-1 Cap or plug all lines such as fill line. gage
opening, pump suction, and vapor return. Sectire
against tampering.

C-2-2 Disconnect piping at all tank openings.

C-3 Abandoning Underground Tanks in Place.

C-3-1 Remove all Rammable or combustible liquid
from the tank;ind f'rom all connecting lines.
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C-3-2 Disconnect the suction, inlet, gage, and vent
lines.

C-3-3 Fill the tank completely with an inert solid
material. Cap remaining undergound piping.

C-4 Removal of Underground Tanks.

CA-I Remove all Rammable or combustible liquids
from tank and from connecting lines.

CA-2 Disconnect piping at all tank openings. Re-
move sections of connectmg lines that are not to be
used further and cap or plug all tank openings. After
removal, the tank may be gas freed on the premises if
it ran be done safely at that location, or may be
transported to an area not accessible to the public and
the gas freeing completed at that location.

C-5 Disposal of Tanks.

C-5-1 lfa tank is to be disposed of as junk, it should
be retested for flammable vapors and, if necessary,
rendered gas-free. After junking and before releas-

ing to junk dealer, a sufficient number of holes or
openings should be made in it to render it unfit for
further use. NFPA 327, Standard Procedtsresfor Ckan-
ing or Safeguarding Small Tanks and Conlatners, pro-
vides information on safe procedures for such oper-
ations.

Appendix D

This et ppcndir is noc a par( of (lic rcquircmcncs of this .VFPA eloeunicnc

buc is included for informacion purposes only.

The following contains additional information and
recommendations relating to the requirements in
Chapter 4. The individual items bear the same num-
ber as the text of Chapter 4 to which they apply.

DA< The@referred method ofstorage of liquids in
buildings is )n cutoff rooms or in attached buildings
rather gthan in inside rooms because of fire depart-
ment accessibility and the advantages of prov(ding
explosion venting where needed.

Table D-4-6.2(a) Automatic Sprinkler Protection for Solid Pile and Palletized Storage of Liquids in Containers and
Portable Tanks

(Flammable Aerosols Not Included)

Stora e Conditions Ceilin S rinkler Desi n and Demand

Class
Li uid

Container Size
and Arran ement

Density
gpml
s ft

Area (s ft)

High Ord. Maximum
Tem . Tem . S acin

BIinimum
Hose Stream

Demand
( rn)

I>tin(mum
Duration

Sprinklers ()c

Hose Streams

5 gal. or less, <)tithhvithout
cartons. alletized or solid ile 0.30 3000 5000 1 00 sq ft 750

IA c<>iitainers greater than 5 gal..
on end or side. palletized or
solid ile

0.60 5000 8000 '0 sq ft 750
2 hrs

» 5 g a I . o r Ie s s . s» i1 hi<r ith o u t 0.30 3000 5000 100 sq ft
IC,» cartons. alletized or solid ile

containers greater than 5 gal.. 0.25 5000 8000 I00 s ft
on allets or solid ile, one hi >h

sq t
500 2 Ilfs

containers greater than 5 gal..
II on pallets or solid pile, more

than one hi ~h on end or side
0.60 5OOO 8OOO 80 sq ft 750 2 Iirs

IB, IC,» portable tanks, one high
II»

0.30 3(HH) 5000 I 00 sq I' 500 2 hrs

II ortal>le tanks. tsro hi h 0.60 5000 8000 80s ft 750 2 hrs

5 gal. or less. withhvithout
cartons. >alletized or solid pile

<x>ntainer greater than 5 gal.,
on pallets or solid pile. <>n

en(l or sides, u to three hirh

0.25 3000 5000 I'>0 sq ft

0.25 30(H) 5000 l20 sq It

500

5(H)

I hr

I hr

container greater than 5 gal..
on pallets (>r solid pile. c>n

end or sides. u to I8 I'eet high
0.35 3000 5000 IOO sq lt 7<)0 2 hrs

~>nnl<auw»:. re hi I O.'>5 .IOOO 50(H) I 20 s< lt i>oo I
Iil'.50

3(HH) 5(HH) 80 s< I'I 750 2 hrs

'ce Appen<lix E. intro<luct<>ry paragraphs.
Y()TES: (I) See Table 4.6.)(a) iind Seciion 4-6 lor additional inl'ormation pertaining <(> protectc<l palletizcd or solid piling ol li<piids.

I' 3linimum h<>se strcani demand ii>clmles small hand Iu>se I I (h inches) require<i in 4-7.).3.
(3) The design area contemplates the use of wet pipe systems, IVhere dry pipe systems are recluirecl, it introduces a possible delay

irhich nee<ls to be c<nnpensated I'(>r l>y increase<!:<rcas ol'application (plus 30 percent).

Sl L'nits: I gal ~ 1.8 L: I sq It «V)l) m-: I I't ~ 0.30 m
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Table D4-6.2(b) Automatic Sprinkler Protection Requirements for Rack Storage of
Liquids'n

Containers of Five Gallon Capacity or Less,» in Cartons on Conventional Wood Pallets
or Without Cartons but Strapped to Pallets

(»Flammable Aerosols Not Included)

Ceiling Sprinkler Design
8c Demand

Class gpm/ High Ord. Max.
Li uid s ft Tem . Tem . S acin

In-Rack S rinkler Arran ement and Demand

Racks over 9 ft Minim Number of
Racks up to 9 ft (2.7 m) to 12 ft Nozzle Sprinklers

(2.7 m) dee (3.7 m) dee Pressure Operatin

hiinim.
Hose

Stream
Demand

( m)

Minim.
Duration
Sprinkler
Ik Hose
Stream

I
(hiax.

25'eight)

O.~O 3000 5000 ft/hd.
r

a) ord. temp.
sprinklers 8 feet
apart horizontally

b) one line sprin-
klers above each
Icvcl of stofagc

c) locate in longi-
tudinal Ilue space.
staggered
vertically

d) shields req'd.
where muhilevel

a) ord. temp.
sprinklers 8 I'eet
apart horizontally

b) two lines sprin-
klers above each
level of storage

c) locate in trans-
verse Ilue spaces,
slaggcfcd vert<
cally and within 20
in. ol'isle

d) shields required
where muhilevel

a) 8 sprinklers
ifonly one
level

b) 6 sprinklers
ea. on two lev-
els, il only tivo
levels

psl.

c) 6 sprinklers
ea. on top 3
levels. if3 or
more levels

d) hydrauhcally
most remote

750 2 hrs

II
(max.

25'eight)

a) ord. temp.
sprinklers 8 feet
apart horizontally

b) one line sprin-
klers betw. levels
at nearest IO foot
vertical intervals

c) locate in longi-
tudinal flue space
staggered
vertically

a) or<i. temp.
sprinklers 8 feet
apart luirizontally

b) two lines betw.
levels at nearest IO
foot vertical
intervals

c) locate in trans-
vcfsc IIUc sp'iccs,
staggered verti-
callv and within 20
in. ol'isle

30 psi.

a) hydraulically
liu)st fCnlole
6 sprinklers at
each level ~ up'o max. of
three levels

750 2 hrs

d) shields required
where multilevel d) shields required

where multilevel
III

0.25 3000 5000 f~d Same as Class II Same as Class II 30 psi.l20 sq Same as
max. ft/hd. 'lass I I

500 ~ hrs

NOTES: (I) See Table 4-6. I(b) and Section +6 for additional information pertaining to protected rack storage.
(2) Additional in-rack protection required for solid shelves. as indicated in D-4-6.2(d).
(3) See 4-6.3 for types of racks permitted.
(4) See 4-6.5 for additional information pertaining to in-rack sprinklcrs.
(5) hlinimum hose stream demand includes small hand hose (I Vi inches) required in 0-7. I.3.
(6) The design area contemplates the use ol'et pipe systems. Where dry pipe systems are required. it introduces a possible delay

which needs to be compensated for by increased areas of applicati<>n (plus 30 percent).
Sl Units: I gal ~ 3.8 L; I sq I't ~ O.U9 m; I I't ~ 0.30 m: I tn. ~ 2.5 cm.
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Table DW6.2(c) Automatic Sprinkler Protection for Rack Storage of Liquids
in Containers Greater Than Five Gallon Capacity

Ceiling Sprinkler Design
8c Demand

Class gpm/ High Ord. Max.
Li uid s ft Tem . Tem . S cin

In-Rack S rinkler Arran ement and Demand

On-End Storage Minim. Number of
Onside Storage (on pallets) up to Nozzle Sprinklers
Racks u to 9 ft 9 ft dee racks Pressure 0 ratin

Minim.
Hose

Stream
Demand

( m)

Minim.
Duration
Sprinkler

Sc Hose
Stream

IA
(max.

25'eight)

0.60 3000 5000 f
80 sq

a) ord. temp.
sprinklers 8 feet
apart horizontally

b) one line sprin-
klers above each
tier of storage

c) locate in longi-
tudinal flue space,
staggered
vertically

a) ord. temp.
sprinklers 8 feet
apart horizontally

b) one line sprin-
klers above each
tier of storage

c) locate in longi-
tudinal flue space,
staggered
verucally

30 psi.

a) hydraulically
most rcmote—
6 sprinklers at
each level

1000 2 hrs

d) shields required d) shields required
where multilevel where multilevel

IB, IC
8c II
(max.

25'eight)

0 60 3000 5000 ,
00 'I

ft/hd.

a) see a) above

b) one line sprin-
klers every three
tiers of storage

c) see c) above

d) see d) above

a) see a) above

a) see a) above

b) see b) above

c) see c) above

d) see d) above

a) see a) above

30 pst.

a) see a) above

a) see a) above

750 2 ht's

III
(max.

40'eight)

0o5

b) one line sprin-
klers every sixth

3000 5000 fghdsq level (maximum)

c) see c) above

d) see d) above

b) one line sprin-
klers every third
level (maximum) l5 psi.

c) see c) above

d) see d) above

500 I hr

NOTES: (I) See Table 4-6. I(b) and DA-6.2(b) for additional information pertaining to protected rack storage.
(2) Additional in-rack protection required for solid shelves. as indicated in D-4.6.2(d).
(3) See 4-6.3 for types of racks permiued.
(4) See 4 6.5 for additional information pertaining to in-rack sprinklers.
(5) Minimum hose stream demand includes small hand hose (I Ih inches) required in 4-7.1.3.
(6) The design area contemplates the use ofwet pipe systems. IVhere dry pipe systems are required. it introduces a possible delay

which needs to be compensated for by increased areas of application (plus 30 percem).
(7) IVhere there is only one tier of drutns above the highest line of in-rack sprinklers. the ceiling water demand density may be

reduced to 0.25 gpm/sq ft over 5000 sq ft.

Sl Units: I gal ~ 3.8 L; I sq t ~ 0.09 m: I t ~ 0.30 m: I in. ~ 2.5 cm.
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Table D4-6.2.1 Automatic AFFF-Water Protection (I) Requirements for
Rack Storage of Liquidsu in Containers

(uHammable Aerosols Not Included)

Class
Ll uld
IA, IB
IQ II

Density
m/s fi

High Ord.
Tem . Tcm .

0.30 l500 2550

Ceiling Sprinklers
Desi 8: Demand

Area ( fi)
Hose Dura-

Stream tion
Demand AFFF

(3) SQ I

Dura-
tion

Water
Su I

a) ord. temp. sprinkler
up to l0 feet apart
horizontally

b) one line sprinklers
above each level of
siomgc

c) locate in longitudinal
flue space, staggered
vcrdcal Iv

30 psi. 3 500 15 min 2 hrs
sprinkle rs
pcr level

In-Rack S einkler Arran emcnt and Demand (4)

Minimum Number of
On-End Storage, of drums Nozzle Sprinklers

(on Bets) u io 25 ft Pressure 0 eraiin

d) shields required for
multilevel

NOTES: (I) System shall be a closed head wci system with approved devices'or proporiioning AFFF.
(2) Except as modified herein, in.rack sprinklcrs shall be installed in accordance with NFPA 23lC. Standanl fur Rack Sturnge uf

.'Llaterials.

(3) Hose stream demand, includes inside hand hose (l ~h inches) required in 4-7.l.3.
(4) Maximum height of storage should bc limited io 25 feet.

Sl L'mis: l gal ~ 3.8 L; l sq I ~ 0.09 m; I i ~ 0.30 m: I m. ~ 2.5 cm

D4-6.2
(a) Sprinkler system densities and areas of applica-

tion presented in this appendix are based upon
limited test data and fire experien'ce. Design criteria
in this appendix do not apply to storage in plastic
drums. (See Appendix E for additional information on this
subject.)

(b) For design criteria for specific installations,
insurance engineers, fire protecuon consultants, and
other knowledgeable persons should be consulted.

(c) Palletized and Solid Pile Storage. For pro-
tected storage of liquids, as specified in Table
4-6.1(a), automatic sprinkler protection should be
provided in accordance with Table D-4-6.2(a).

(d) Rack Storage. In protected storage of liquids
arranged, as specified in Table 4-6.1(b), automatic
sprinkler protection should be provided in accord-,
ance with Tables D-4-6.2(b) and D-4-6.2(c), as appli-
cable, except that racks with solid shelves should be
provided with in-rack sprinklers at every tier or level.

D<-6.2.1
(a) Automatic aqueous film-forming foam (AFFF)-

water sprinkler systems for container storage of liq-
uids has been shown,to be an acceptable method for
providing fixed protection. (See Appendix E for addi-
tional information on this subject.)

(b) For design criteria for specific installations,
insurance engineers, fire protecuon consultants, and
other knowledgeable persons should be consulted.

(c) Rack storage of liquids in containers [drums of
55 gal (208 L) capacity] stored on-end on wood pallets

on conventional double-row racks to a maximum
height of storage of 25 ft (7.6 m) should be provided
protection in accordance with Table D-4-6.2.1.

Appendix E

This Appendix is not a part uf the requirements of this iVFPA document
but is included for information purposes only.

Sl Units: I gal ~ 3.8 L; I ft ~ 0.30 m: I sq fi ~ 0.09 ms

Appendix D explains fire test data and loss experi-
ence that were used to help promulgate protection
tables that are presented in Appendix C. While these
data are limited, they do illustrate the seriousness of a

otential drum rupture in a fire and the primary
ailure mode of built-up internal pressure in comb>-

nation with the weakening of the rim joint, due to
localized overheating. The possibility of a BLEVE-
type explosion (Boiling Liquid Expanding Vapor
Explosion) is also demonstrated. Due to the manv
unknowns, conservative practice would be to limitall
Class I liquids stored in drums to not over one drum
high, since protection tables were developed with this
philosophy.

Very limited fire tests and lire experience, relative
to Rammable aerosols, indicate the serious problem
they present to the fire protection engineer. Explod-
ing pressurized aerosol cans are to be expected,
together with the Raming fireball and rocketing ac-
tion, spreading fire to a potentially larger area. The
protection philosophy expressed is primarily to limit
storage heights and to contemplate a larger area of
application. Use of pressure-relieving can designs
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would be expected to affect favorably the design
considerations for fixed protection.

E-4-6(a) Fire Tests —Drum Storage:
(1) 1949 Fire Tests. A series of fire tests were

made in 1949 at the Factory Mutual test center in
Norwood, Massachusetts. The tests were conducted
in the 15-ft-high section of the fire test building used
at that time. The tests used ICC Specification 5
drums, which were 14 gage compared with the 16

gage Specification 17C drums and 18 gage Specifica-
uon 17E drums used more commonly today.

The tests involved storage horizontally on metal
racks up to four drums high, and palletized upright,
three drums high. Test drums contained either wa-
ter, gasoline, orbenzene, located in the first or second
tier and equipped with pressure- and temperature-
sensing connections. The gasoline and benzene
drums were piped to manual vents so that pressure
could be relieved before the drums ruptured. Other
drums in the array contained water or were empty.

Sprinkler protection- consisted of open, old-type
sprinklers, which could be manually turned on, either
at the start of the fire (short preburn) or at a time
simulating the first sprinkler operation (long pre-
burn). Sprinklers were spaced either at 100 sq ft/head
with a How rate of0.22 or 0.28 gpm/sq ftor spaced at 50
sq ft/head with a Aow rate of 0;44 or 0.56 gpm/sq ft.

Gasoline was pumped through piping to desig-
nated discharge points in or near the pile at Aow rates
from 1 to 15 gpm. In some tests, 5 or'0 gal of fuel
were poured on the floor below the drums and
ignited. Duration of flows were the length of time
required to empty a single drum at the rate of flow
Used.

When sprinkler discharge ivas turned on immedi-
ately, the pressure that developed in the test drums
was due almost entirely to the vapor pressure as
the body of liquid increased in temperature. When
sprinkler discharge was started, simulating normal
sprinkler operation, there was a rapid pressure
increase due to heating of the vapor space. This
usually dropped when cooling by sprinkler discharge
started.

Early tests showed that 100 sq ft spacing of sprin-
klers and densities of 0.22 and 0.28 gpm/sq ft would
not prevent excessive temperature and pressure in-
creases in drums. Spacing of 50 sq ft per sprinkler
was used in subsequent tests. Test measurement and
visual observation indicated that 0.56 gpm/sq ft pro-
vided considerably better cooling and Hushing away
of fuel than the 0.44 gpm/sq ft sprinkler density.

When fuel was discharged on the Hoor, only the
bottom tier of storage was severely exposed. When
fuel was discharged at a higher level, simulating a
leaking drum, those drums in the immediate vicinity
in upper tiers were severely exposed.

The 'rate of fuel Aow had very little effect on the
heating of any particular drum. The lower rates, 1 to
2 gpm, had a much longer duration and resulting
exposure was greater before the 55-gal duration
supply was used up.

With on-side drum storage in racks, the rate of
temperature rise in the test drum on the lowest tier
was 3 to o times as high with siorage more than one
drum high than it was with one-high storage. Tests

with on-end palletized storage were only conducted
three-high.

When 5 or 10 gal of gasoline were spilled on the
Hoor and then ignited, the 5-gal spill gave a more
severe exposure to drums because of the longer time
before sprinklers would have operated. The 10-gal
spill exposed more drums, but the exposure to any
one drum was no more severe.

A very small leak from a drum filled with gasoline
gave a very severe exposure, because of the localized
exposure to the leaking drum and insufficient heat at
the ceiling to operate the sprinklers.

Drums contaming benzene heated much more rap-
idly than drums containing water because of the
lower specific heat of benzene. Early pressure build-
up in the vapor space is more pronounced with water,
possibly because of more film vaporization on the
early stages of the fire.

(2) 1967 Fire Tests. A series of fire tests were
made to compare the effects of severe fire exposure
to water- and heptane-filled drums. The tests were
carried out in the Factory Mutual explosion tunnel,
using new ICC-17E (18 gage) 55-gal drums.

A single drum was encircled with a ring of oil
burners. Temperatures were measured at various
points in the d'rum. The fuel rate to the oil burners
was about I gpm. There was no cooling applied to the
drum.

Using heptane, the drum ruptured at about 17

r
sig, at a drum rim temperature of 1190'F (645.4'C).
he cover seam unrolled and a BLEVE-type explo-

sion resulted, after a fire exposure of 5 to 4 minutes.
On similar tests using water, failure occurred at 40

psig after 10 minutes.
The tests indicated that the heptane-filled drum

will rupture much sooner and at a much lower
internal pressure than a water'-filled drum. This is
attributed to the fact that drums were found to leak
around the joint of the rim before the rupture. The
small leakage of heptane vapor through the rim joint
causes a localized fame at this already weakened
location on the rim, whereas steam issuing from a

similar leak in a water-filled drum tends to cool the
metal at this point.

(3) 1974 Fire Tests. A series of fire tests were
made to evaluate protection of on-end drum storage
with AFFF foam discharging from a standard sprinkler
system. The tests ivere conducted in the 50-foot high
area of the Factory Mutual test center in Rhode Island.

Based on the 1967 tests, a standard for success was
that no drum should exceed 15 psig pressure.

Tests were made with water-filled drums, palletized.
2, 3, and 4 pallets high, and on racks, 5 tiers high.

Fuel was heptane, piped to the base of the top tier
of storage, with a 10-gal Hoor spill in each case.
Sprinklers were automatic, 286'F (141.1'C) heads.

Test I: In this test, storage was 4 pallet-loads high.
Fuel discharge rate was 2 gpm. Sprinkler discharge
density was 0.30 gpm/sq ft. The first sprinkler opened
at 34 sec. Only 4 sprinklers operated, but the three-
dimensional fire in the pile continued strong. Several
drums bulged, 2 ruptured, and 6 exceeded 15 psig
pressure.
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Test 2: In this test, storage was 3 tiers high, sprin-
kler density was 0.60 gpm/sq ft. Other conditions
were the same as Test 1.

Two sprinklers opened at about I minute 20 sec.
A considerable number of drums were deformed.
Four of the 8 monitored drums exceeded 15 psig
pressure.

Test 9: This test was rack storage with 160'F
(71.1'C) automatic sprinklers in each tier except the
bottom. Fuel rate was 2 gpm. Ceiling protection was
0.30 gpm/sq ft.

Five in-rack sprinklers and one ceiling sprinkler
opened. One drum in the first tier, which had no
in-rack sprinklers, reached a pressure of 16 psig. Two
drums fell from the fifth tier, due to burning away of
a pallet.

Test 4: Test 4 was a repeat ofTest 3, except the fuel
flow rate was Io gpm.

Eight ceiling'prinklers and 5 in-rack sprinklers
operated. Ceiling temperatures reached 1665'F
(909.5'C). One. monitored drum in the first tier
reached 20 psig. Several drums were bulged.

Test 5: Test 5 was a repeat ofTest 2, except storage
Ivas 2 tiers high.

The fuel was a greater distance from the ceiling so
sprinklers did not operate until 3k to 4 minutes after
ignition. Damage to drums was severe, with many
rupturing and all eight monitored drums going over
15 psig.

Generally, results were good in rack storage, where
in-rack sprinklers were provided at each tier. For

alletized storage, the AFFF protection controlled the
oor fire, although pallets hindered spread of foam.

Ceiling sprinklers only did not adequately protect
palletized'storage where an elevated spill resulted in a
three-dimensional fire within the pile.

%tost of the ruptured drums failed at the top
chime, but one drum developed a slow leak at a
bottom chime. In Test 5, several drums were heated
by a localized fire which did not open sprinklers at the
roof. This slow overpressurization can lead to super-
heated liquid release and a resulting severe BLEVE
when the drum eventually ruptures.
EA-6(b) Fire Tests —Small Containers.

(1) 1957 Fire Test (Nonpressurized Smaller
Containers). A fire test was made on Ig-ft high
storage of paint in 1-gal cans in cartons. The storage
was palletized, but the pallets were fire-stopped, so it
was equivalent to solid piled storage. The paint varied
in flash point from 105 to 170 F (40.5 to 76.7'C)
(Class II and IIIA).Sprinkler protection was 160'F
(71.1'C) heads, 10 x 10 ft, with a density of 0.23
gpm/sq ft. Ceiling height was 15 ft.

Six sprinklers operated and controlled the fire.
Temperatures over the fire reached a maximum of
1100 F (593.3'C) and dropped below 500'F (260'C)
after 10 minutes. Five hundred and three cans had
their covers blown oK and 20 cans had burst seams.
The paint released from the cans was slight,.but it
would be much more significant ifa pile had toppled
over or ifcans had not all been stored cover-side up.

(2) 1970 Fire Test (Pressurized Containers). A fire
test was made in the 30-ft high section of the Factory
i~futuat Rhode Island test f'acility. The st<)rage was 13
and 16-oz cans of lacquer in shipping canons stored 2

allet by 2 pallet by 2 pallet high on racks. Storage
eight was 9 ft 9 in. Protection was bv twelve 160 F

(71.1'C) sprinklers spaced 10 x l0 Ft providing a
discharge'density of 0.30 gpm/sq ft.

Fifty seconds after ignition, containers began to
burst. At 62 sec, 3 sprinklers operated. The fire
became more and more intense and with all 12
s rinklers operating, there was no suppressing effect.

he discharge was increased to 0.50 gj)m/sq ft with-
out effect. AFter about 5 minutes, thegtuet Ivas nearly
exhausted. Containers were thrown to every come'r
of the test building.

Temperatures over the fire were over 1000'F
(537.8'C) for 3k minutes and over 1700'F (926.6'C)
for 2 minutes.

EA-6(c) Fire experience examples involving flan>-
mable and combustible liquids in containers stored iii
buildings.

(1) 1951 Fire. Drums of petroleum naphtha
were stored temporarily in a general purpose ivarc-
house used mainly for storing can ends in w<)od
boxes. Storage was I drum hig I on pallets.

Two drums had small punctures and leaks near the
bottom, caused either maliciously or by ruoving
equipment. The leak Ives ignited.;ind <)lie (tvuIII
ruptured at the bottonl sciull. A dl'ilnl I'uplul'c I'<.'-

suited which opened 272 sprinklers. The five dep;lrt-
ment Ivas called pro'mptly and they and sprinktcvs
were able to contain the fire, helped by the loiv
combustible concentration in tile lviirehouse and by
failure of any other drums to rupture.

Forty-two million can ends were wet doivn, but fire
damage Ivas limited. No explosion damage was re-

orte(gt. (The intensity of the BLEVE nlay have been
imited by much of the liquid leaking t'n)III the (lruni

before It ruptured.) Total dainage lviis at)out
$200,000.

(2) 1965 Fire. Pressurized containers of paint
were stored 15 ft high on racks. A fire started in the
top tier from a gas-fired radiant heater. Bursting
containers spread burning paint over a large are;i.
opening one hundred eighty-eight l65'F (73.()'C)
sprinklers. The fire spread 25 t't a~tong a rack but Ivas
slowed by aisles and inert nlaleri;ll. A portion ot tile
roof'over the fire area collapsed.

(3) 1966 Fire. Pressurized contaiiicrs ot'illcollot-
base hair spray and deodorant were stored palletized.
17 ft high. The fire was contained ivithin a 1.200 sq t't

pile by 107 operating sprinklers. Dam;ige exceeded
8400,000.

(4) 1971 Distribution Warehouse Fire. A
sprinklered 67,000 sq ft. one-su)ry. n<nlcombustiblc
warehouse for automotive e(tuipiilent and supplies
was destroyed by fire from undetermined cause.
Storage consisted ot'arious metal. plastic ilnd rubl)cr
)arts in cardboard cartons. plus flainnl;ible;ind com-
)ustiblc liquids in containers rangi'ng f'r<)nl l l)t
aerosol cans up to. and including, 55-gill ln<.'till
drums. Method ot stol"lgc Ivils lllostly on Ivoo(lcn
pallets on open metal rect's. double n»v. Ivith 3 an(l -l
tiers to;I tot;ll stol"ilgc height of l 5 to 1 I ft. A
considerable portion ot'he racks weve used t'ov
storage of flammable;ind c<)mbustiblc liquids in 5-g;il
iultl 55 gill Die(ill cont'<linc)'s oil ivo<)(len pallets. -1 tiers
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high. Both flammable and nonflammable aerosols in
pint cans in cartons were palletized and stored in
portions of the racks. Ceiling sprinkler design was wet

Ps'-
'pe,

extra-hazardous schedule, 'using 17/32 orifice,
65'F (73.9'C) heads, supplied from a fairly strong

city water supply (52 psi static, 38 psi residual, with
1,580 gpm fIowing). A review of the hydraulics indi-
cates system was capable of supplying a density of
0.20 gpm/sq ft for the most remote 2,000 sq ft area.

Despite immediate fire department response to a
central station water flow alarm and use of a fire
department siamese connection, the fire spread be-
yond the capability of the sprinkler system and the
system was soon overtaxed, resulting in early roof
collapse and breaking of sprinkler piping, and thus
requiring closing of the main control valve. Numer-
ous "fireball"explosions of aerosol cans and ruptures
of 55-gal drums were reported, several a%ecting
manual fire fighting operations, requiring about 5 hrs
for control.

(5) 1975 Fire. About one hundred 55-gal drums
of Class IB and IC liquids were stored palletized, 3
drums high, in a corner of a general-purpose ware-
house, together with ordinary combustible commod-
ities up to 11 ft high in racks. The roof was Class II
steel deck, 15 ft high.

Sprinklers were on an ordinary hazard system,
160 F (71.1'C) heads.

Employees discovered a large fire in progress in the
drum storage area. Shortly after the public fire de-

P,artment arrived, drums started to rupture, creating
arge fireballs. One drum failed at the bottom ancgI

rocketed through the roof, landing 750 ft from the
building. The roof partially collapsed and one system
was then shut off. Most of the building and contents
were severely damaged.

The fire probably started in an open waste pail near
the drum storage. Total loss was about $3,300,000.
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5-3.6
5-4

5-4.1
a o

5-5.1
o-a.2
o-a.3
5-5.4

o-5.6
5-6

o.6.1
5.6.2

o-7
o-7.1
o-7.3
Table 5-7.3
5-7.4
o-j.a
5-7.6

5-8
a-8.1

o-9
5-9.1
5-9.2
5-9.3
5-9 4

Chapter 6
6-1

6-1. I
6 1.2
6-1.3
6-1.4

6-2
6-2.1
6-2.2
6-2.3

6-2.3.1
6.2.3.2
6.2.3.3

6.3
6.3.1
6-3.')
6-3.3
6-S.4

6-3.4.1
6-3 4.2

6-S.5
6-3.5.1
6-3.5.2
6-3.5.3

5.4.3.5
5-4.3.6

5-4.1.1
5-4.1.2
54 3 n(a)-(e)
5-4.1 4

a-2
a-3.1.4
5-3.4
5-3 4.1
o-3 4.2
o-3.4.3
5.3.3
5-3.3.1
5-3.3.2

5-4.4. 5-4.4.1
o-4.1.1. I

a a
5-5.6.I
5.5.7.1
5.5.7.4(al.(fl

') 5.') ~ I

5.5.:3.1
a-a. )

5-5.2.1(a) ~ (I)
5-2 4 (In General)
5.S.5
5.3.o. I (Revised)
5.3.5.3
Table 5.3.5.6
5.3.5.4

5.3.5.;)

5-5.2).S

5-a.S n

5-3.2.6. 5.5.3.5
o-5.3.3
5.5.3.4

5-4.1.1
5-4.1.1

5.4.4 n 8

5-3.2.5
5-5.2.1(aHII
5-3.3
5-3.3.1
5.3.2.3
5.3.3.1
5-4.4
5-4.4.1.1
') 4,4 ~ 1.8 IExct'pilot) H i ictvt
5.4.4.1.9

5-4.4.1.10
5.4.4.I.I0

5-4.4.1.1 I
5-4.4.1.12
5-4.4.1.1 I
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Source Paragraph
in 1984 Edition

6-3.6
6-3.6.1

6-3.7
6-8.7.1
6-3.7.2
6-3.7.3
6-3.7A

6-3.8
6-3.9

6-4
6-4.1

64.I. I
6-4.1.2

6-4.2
6-4.3
6-4.4

6-4.4.1
6-4.5

6<.5.1
6<.5.2
6-4.5.3
6-4.5A
6-4.5.5
6-4.5.6
6-4.5.7
6-4.5.8

6-4.6 (Intent of)
6-4.6.1 (Intent of)
6-4.6.2
6-4.6.3

6-4.7
6-4.7.1

6-5
6.5.1
6-5.2
6-5.3

6-5.3.1
Table 6-5.3
Figure 6-5.3
6-5.4

6.6
6.6.1

6.7
6-7.1

6.8
6.8.1
6.8.2
6.8.3

Chapter 7
7-1

7-1.1
7-2

7-2.1
Table 7-2.1

7-2.1.1
7-3

7-3.1
7-3.1.1 (In Part)
7-3.1.2

7-3.2
7-3.2.l
7-3.2.2
I 3.2.3

7 3.3
7-3.3.1
7-3 3.2

7-3.4
7-3A. I (Also see 5-9.2)

Paragraph in
1987 Edition

54A.I.12
54.4.1.2
5-4.4.1.3
54.4.1.4
54.4.1.5(a).(e)
54.4.1.6
54.4.1.7
54.4.2

5A.4.2.2
54 A.2.3
5<.4.2A
5<.4.2.5
5AA.2.6
54.4.2.7
54 A.2.8
54.4.2.8(a)
548.2.8(b)
54.4.2.8(c)
548.2.8(d)
5AA.2.8(e)
5<.4.2.9
5-4.4.2.10
5-4.4.2.10
5-5.6.1
5-5.6.2
5-4.4.2.1 I
54.4.2.1 I
5-4A.2.12
54.4.2. 13
5-3.5
5-3.5.1 (Revised)
5-3.5.2
o-3 o 3
New 3/12/86
Table 5-3.5.3
Figure 5-3.5.6
5-3.5.4
o-o.2

5-3.4
5-3.4.1
5-5
5.5.6.1
5-5.3.1
5.5.4.1(a)-(f)

5-1

5-3.1
5-3.1.1,
Table 5-3.1.1
5-3.1.2 (Revised)

5-5.2
5-3.2.1 (Revised)
5-3.2.5
5-3.4
5-3A. I
5-3A.2
5.3.4.3
5-3.3
5-3.3.1
3-3.3.2

5-3.2.6 (Also see 5-5.3A)
5-3.2.7

Source Paragraph
in 1984 Edition

7A
7<. I

7-4.1.1
7-4.1.2
7-4.1.3
7<. IA

7-4.2
7<.2.1
7A.2.2
74.2.3

74.8
7-4.8.1
7-4.3.2

7A.4
74.4.1
7A.4.2

7-5
7-5.1

7.6
7-6.1
7-6.2 (Intent of)

7-6.2.1
7-6.2.2
7-6.2.5
7-6.2.4

7-6.3
7-6.4

7-7
7-7.1

7-7.1.1
7-7.1.2

7-7.2
7-7.2.1
7-7.2.2 (In General)

7-7.3
7-7.3.1
7-7.3.2
7-7.3.3
7-7.3.4
7-7.3.o
7-7.3.6

Table 7-7.3
7-8

7-8.1
7-8.2 (In Concept)
7-8.3
7-8A

Chapter 8
8.1

8-1.1
8-1.2 (Intent of)
8-1.3

8-2
8-2.1

8-3
8-3.1 (In Part)

8A
8-4.1
8-4.2
8-4.3
8-4.4
8-4 5„
8.4.6
8-4.7
8-4.8
8-4.9

Paragraph in
1987 Edition

5-4.3.5

5-4.3.8

5-4.4.2.8

54.1.5
5A.2
54.2

, 5-4.4.1
5-4.4.1.1
5-5
5-5.6.1
5-5.1.2
5-5.7.1
o-o.7.2
5-5.6.2
5-5.7A(a) ~ (f)
5-5.3.1
5-5.3.1

5-5.2.1(a).(l)
5-5.2.4 (In General)

5-5.2.3
5-5.5
5-3.5.1 (Revised)
o-3.0.2
o-3.o 3
5-3.5A

5-8.5.5
5-3.5.6

5-3.1.5
5-5.3.5
5-5.3.4

5-4.3.5
5-4.3.5
54'.2.8
5AA.2
5-4.4.2
5-3.1
5.3.1.5, 5-3A.3
o o
5-5.2.2
5-5.2.3

5-5.6.1
5-5.7.1
5-5.7A(a) ~ (f)
5-5.5.1
5-5A. I (a).(f)
5-5.5.1
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APPENDIX G 30-55

Appendix G Referenced Publications

G-1 The following documents or portions thereof
are referenced withm this standard for informational
purposes only and thus should not be considered part
of the requirements of this document. The edition
indicated for each reference is current as of the date
of the NFPA issuance of this document. These refer-
ences are listed separately to facilitate updating to the
latest edition by the user.

G-l.l NFPA Publications. National Fire Protec-
tion Association, Batterymarch Park, Quincy, MA
02269.

YtFPA 10-1984, Standard forPortable Fire Exlinguisli-
ers

NFPA 14- $86, Slandard for lhe Installation ofStand-
Pipe and Hose.Svstems

NFPA 24-1987, Standard for the Installation ofPrivate
Fire Service plains and Their AIrPurtenances

NFPA 31-1987, Standard for lhe Installation of Oil
Burning Equipment

NFPA 32-1985, Standard for Drycleaning Plants
iNFPA 33-1985, Slanilard for Spray Appli'cation Using

Flammable and Coinbuslible klatenals
iNFPA 34-1987, Standard for Dipping and Coating

Processes Using Flammable or Combustible Liquids
NFPA 35-l987, Standard for the klanufacture of

Organic Coalings
I FPA 36-1985, Standard for Solvenl Extraction Plants

NFPA 37-1984, Slandard for Inslallalion and Use of
Stationary Combustion Engines anil Gas Turbines

NFPA 51-1987, Slandard for llie Design and Installa-
tion ofOxygen-Fuel Gas Systems for Welding, Culling, and
Allied Processes

NFPA 68-1987, Guide for ExPlosion Venling
NFPA 71-1987, Standard for llie Inslallalion, Dlainte-

nance, and Use of Signaling Systems for Central Station
Service

NFPA 72A-1987, Standard for the Installation, illain-
tenance, and Use ofLocal Protective Signaling Systems for
Guard's Tour, Fire Alarm, and SuPervrsory Service

NFPA 72B-1986, Standard for llie Inslallalion, Dlain-
tenani e, and Use ofAuxiliaryProtective Signaling Systems

for Fire Alarm Service
NFPA 72C-1986, Slanduril for llie Installation, Olain-

tenance, and Use of Reinole Station Protective Signaling
Systems

INFPA 72D-1986, Standard for lhe Installation, i>lain-
tenance, and Use of Proprietary Protective Signaling Sys-
lerns

NFPA 77-1983, Recommeniled Practice on Static Elec-
trieitIt

N'FPA 78-1986, LiglilningProtection Cocle
YFPA 204ivl-1985, Guide for Smoke anil Heal Venting
NFPA 327-1987, Slanilaril Proceilures for Clianing or

Safepiarding Small Tanks anil Containers
NFPA 395-1984, Standard foi llie Storage ofFlamma-

ble and Conibuslible Liquids on Farms anil Isolaleil Con-
striiclion Projects

NFPA 1221-1987. Slandard for the Installation, .Irlain-
lenance, and Use ofPublic Fire Service Communicalions

1987 Eaten
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Aerosol
Definition
Flammable.

Definition .
Alarm systems.
Apartment house

Dehnition .
Application of code.

-A-

~o o.o

1-2

Drums
Design, capacity.
Fire tests

Dwelling units..
Definition .

Dwellings .
Definition .

-E-

.4-2.1, Table 4-2.3
.E-4-6(a)

.4-5.3
. 1-2

.4-5.2
.1-2

-B-

.1-2
4-4.1.9, H.2.12, 4-5.6.4, 5-S.2.3

1-2

.1-2
...2-2.1.4. Table 2-3

.1-2

...4A.2, D-4H
.1-2

.4 5.3
.o-3

.4-5.5

Barrel
Definition

Basements ....................
Definition .

Boilwver
Definition

Boil.over liquids, tank location...
Boiling point

Definition .
Buildings

Auached .
Definition .

Over three dwelling units ......
Processing .
Three orgiess dwelling units

o-S.5.4, Table 5-3.5.3Electrical area, classification systems......
Electrical equipment

Cutoff rooms and attached buildings ......
Inside rooms
Processing plants

Emergency planning and training.
Exits

...44.2.11
.4A.I.5

5-3.5
5-5.4

.1-5
o-3.2.o

.........4-4.2.1
5 3.2.7

2-2, 2-3, and 2-4
.1-2

4-7.1.1 ~ 4-7.1.2
5-5.6.1

Processing buildings.
Explosion venting

Cutoff rooms and anached buildings.........
Processing plants.

Exposures, protection for..........Tables 2-1,
Definition .

Extinguishers, portable fire
Conuiners and portable tanks...............
Processing plants.

-C-

Cabinets, storage.
Cars, tank
Classification of liquids .

Contamination, changed by.
Combustible liquids

Definition .
Class l1lB, tank location .

Containers
Closed

Definition
Definition .
Design, construction, and capacity
filling facilities, bulk plants .

Small, fire tests .

Containination of liquids .
Corrosion

Aboveground unks, internal.
Piping, external .

Underground unks..........
Currents, stray

.see Storage cabinets
see Tank vehicles and cars

.1-2
.1-1.2

.1-2
Table 2-5

...Chap. 4, D-4

.1-2
..1-2

.4-2
5-4

.E-4.6(b)
.1-1.2

.2-1.6
3-o

2-3.3
.5-4.4.1,.7

-F-

Fire apparatus.
Fire area

Definition
Fire control.

Processing plants.
Fire prevention.
Fire protection and identification .
Fire tests.
Fittings

Materials for
Processing plants.

Hame arrestors
Flammable liquids

Definition
Hash point.

Definition
Flooding areas, tanks in

.5-5.6.3. 5-5.6.4

.1-2
.4-7. 5-5

.7-6
o o

~ .2.8
.see Tests, fire

5.2
.5A.4.2.8

.2-2 4.7

.1-2
1-1.2
.1-2

...2-5.6

-D-
Garages, attached and detached. .4-5.2

Detection systems.
Dikes around tanks.
Distilleries

Definition
Drainage

Cuto(T rooms and attached buildings...
Inside rooms.
Processing buildings

.2-2.3.5

.1-2

.....4-4.2.5
.4-4.1.2(b)

.5-3.4

Hazardous materials or chemicals
Definition

Hazardous reaction or chemical reaction
Definition

'l987 Eaten
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Hotels .
Definition .

Housekeeping .
Hydrants....

..4-5.3
.1-2

See Maintenance
5.5.7.2

Fire prevention .
(>cneral
Liquid handling, transfer, and use

.5.5
a-2
o-4

-P-

Ignition sources, control of.
Impounding

Around tanks by diking
Remote

Incidental liquid use or storage
Definition .

Inspection.

.4-7.2, 5-5.2

.2-2.3.3
2-2.3.2

.1-2
.5-5.3

Joints, pipe . 3.3, 5-4.4.2.8, 5-4 4.2.10

-L-

-M-

Leakage
Detection and inventory, underground tanks ....2-10. 5-4.4.1.8
Drainage system for 5.3 4.1

Liquids........see also specific types such as Combustible liquids
Boi!over Table 2-3

Definition .1-2
Handling. transfer, and use .5-4
Incidental use. 5-4.3
Stable ....,. Tables 2.1, 2-2

Definition . . .1-2
Unstable .4-1.3, Table 2-4

Definition .1-2
Loading operations . 5.4.4

wharves� . 54.4.2.1.2

Petroleum, crude
Definition .

Piers
Piping systems.

Identification .
gfaterials .

Pipe joints.
Protection from corrosion.
Supports .
Tesung.
Valves.
wharves.

Piping, vent
Aboveground tanks.
Tanks mside buildings .
Underground tanks.

Plants
Bulk

Dehnition
Chen>ical.

Definition
Operations .

Process or processing
Definition

Process unit (vessel)
Definition

Reactive liquids
Refineries

Definition .
Rooms

Cut.off
Definition

Inside.'ehnition
.

-R-

I.n
.see wharves

.Chap. 3
3.8, A-3-ag

i)
.3-3
.3:)
.3-4
.3-7
.3-ti

5).4.4 n 8

~) a) (I
a) 4
2-3.:>

I a)

(.halp. a~

I-n
.( halp.:>

~ )

~ )

.see Unstable liquiils

.1-2>

..4-4.2). D.4.4
~ >

..4-4. I, D.4-4
~)

Maintenance.
Marine terminals..
Metrication.

o-o.3
.5-3.5.6

1-1.9 -S-

Occupancies
Assembly .

Definition
Classification

ot'efinition

Educational .

Definition
Institutional.

Definition
Mercantile..

Definition
Office

Definition
Outdoor

Definition
Openings, tank (non-vent)

Aboveground .

Inside buildings
Underground .

Operating unit (vessel)
Definition

Operations
Dehnition
Facility design.

-0-

.4-5.3
.1-2

.1-2
.4.5.4

.1-2
.4-5.4

.1-2
.4-5.5, A-4.5.5. I

In
.4-5.4

i)

;1-2

2-2.7
.2.4.4
.2.3.6

i)

.Chap. 5
.1-2
.5-3

4.ti.'2. D-4.6.2)
.5 i),t). )

Protected.
Storage area, separate inside

Safety cans
Dehnition i)

Scope of code . I- I

Service stations
Automatic

Definition i)

Definition . I-')
Inside buiklings

Definition ~)

Sfarine
Definition i)

Spillage, aboveground tanks i) 2
Sprinkler systems

Containers and portable tanks ..................
Processing plants.

Stable liquids
Definition ~ >

Tank location . .Tables '>-I.
2»-'tandpipeand hose systems...5>-5>.ti.2>

Static protection............... 5-4.4.1.2> thru 5-4.4.1.7. 5>-5>.2>.4Storage, 1-3
Indoor
klixed. ..4.5.6.7. 4-5.7.13
Outdoor .4-af
Palfctizcd. solid pile. or rack...... 4-5.6.6. 4-5.7.6. 4-5.7.8 ihru

4-5.7.13. 4.6.1 tliru 4-6.5. D-4.6
.4-6. D-4.ti

>987 fditen



30-58 FLAiblMAI3LEAND (:OXIBL<STIBLELI UIDS CODF.

Definition .

Storage cabinets, design, construction, and
capac>ty of.
Stores, retail.

ln
3-3. AH-3.2

A-5.5 Unit oI>era<ion or process
Definition

Unloading operation .
Wharves.

Unstable liquids
Definition .
klandling.
Tank location

-U-

. I-'2
5-4A

5-48.2.12

.1-2
5-3.18

Table 2-4

...5-Ih. I
Chap. 2

.2-5.6
n n 3 n n

2 n
2-2.1. Tables 2-1 thru 2.6

n n
.........'>-".n. Table 2-7

nn3
..2-n.d thru 2-2.6. App. B

.n-I.S
.1-2

.2 8
.2-2.1.1

nQ
n.1.4

n
.n-1.3.2

s) <J

~ 3-2
.Cliap. 2

..Chap. 4
6

. ~ ~ .2.I

23$ ,
happ

C

n.S 3

...".5.6.3
~)

ecords......'2-10. W.4.1.'J
".3.1
2-3.ti
n35

I-')
.App. E

Tank vehicles and cars, loading and unloading...
Tanks, storage

Aboi«ground
Flooding areas. in .

Impounding
I list'illa<toll
Location
Openings (non-vent) .

Spacing betivcen adj;icent .........
Spillage control.
K enting.

Atmospheric
Definition ..........

~....~.'esign

and construction
Fire protection and identification
Floaung roof .
Inside buiklings.
Loiv pressure.

Definition
L se as atmospheric

tanl'verfilling.prevention ol'.
Portable

Definition
Design. construction. and capacity
Over 660 gallons.
L ndcr 666g gallons

Sources of ignition .

Supports. foundations. and anchorag
Testing.
Un<lergr<>und

Abandonment. removal. or reuse.
Burial depth and cover.
C<>rrosion protection. external .

F1<x>ding areas. in.
Insrlllatlon
Leakage detection and inventory r
Location .
Openings (non.vent) .

Vents.
Vertical.

Terminals, bulk
Dehnition

Tests, fire .

Valves.
Slaterials for.

Vapor control
Vapor pressure

Definuion
Vapor processing equipment

Dehmtion .
Vapor processing system

Delinnion
Vapor recovery system

Delinition
Vehicles, tank
Ventilation

Dehnition
Processing buildings .

Venting.
Alx>veground taiiks

Emergency reliel'.
Formal.

Explosion.
Processing buildings.
Tanks inside buildings
Underground .

Vessels, pressure .
Delinition
Use as atmospheric tank
Use as 1m<-pressure tank .

Volatilityof liquids.,

Warehouses
General purpose.

Definition .

Li uid.
elinition .

Waste disposal .
Wharves.

Delinitiun ...

-V-

-W-

.36

.3.2
.see Ventilation

I.n

I.n

I n

.see Tank vehicles and cars

. I -')
5.3.3

.see also Piping. vent

2-2.5. App. B

.see Explosion venting
o-3

'......2-4.2thru 2-4.3
"-S.o

.I-I. 2-1.5
1-2

n
..........n-I Ã.4

. I- I.S

~ ( 3 5.6
I -')

3-5. <

n
.see Maintenance

,) Q g n
I n
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NFPA 30 - 1987
FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE

CODE COMPLIANCE WALKDOWN CHECKLIST

Code
Section

No. Code Section Walkdown Remarks

CHAPTER 1 GENERAL PROVISIONS

Scope and Application

This code applies to all flammable and
combustible liquids except those that are
solid at 100 F (37.8 C) or above.

1-1.2 Requirements for the safe storage and use of
the great variety of flammable and combustible
liquids commonly available depend primarily on
their fire characteristics, particularly the
flash point, which is the basis for the
several classifications of liquids as defined
in Section 1-2. It should be noted that the
classification of a liquid can be changed by
contamination. For example, filling a Class
II liquid into a tank which last contained a
Class I liquid can alter its classification,'s

can exposing a Class II liquid to the
vapors of a Class I liquid via an inter--
connecting vapor line (see 2-2.6.4 and
2-3.5.6). Care shall'e exercised in such
cases to apply the requirements appropriate
to the actual classification.





NFPA 30 - 1987
FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE

CODE COMPLIANCE WALKDOWN CHECKLIST

Code
Section

No. Code Section Walkdown Remarks

The volatility of liquids is increased by
heating. When Class II or Class III liquids=
are exposed to storage conditions, use
conditions or process operations where they
are naturally or artificially heated to or
above their flash points, additional require-
ments may be necessary. These requirements
include consideration for such items as
ventilation, exposure to ignition sources,
diking, and electrical area classification.

1-1.4 Additional requirements may be necessary for
the safe storage and use of liquids that have
unusual burning characteristics, that are
subject to self-ignition when exposed to the
air, that are highly reactive with other
substances, that are subject to explosive
decomposition, or have other special
properties that dictate safeguards over and
above those specified for a normal liquid of
similar flash point classification.

In certain installations the provisions of
this code may be altered at the discretion of
the authority having )urisdiction after
consideration of the special features such as
topographical conditions, barricades, walls,
adequacy of building exists, nature of



I'



NFPA 30 - 1987
FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE

CODE COMPLIANCE WALKDOWN CHECKLIST

Code
Section

No. Code Section Walkdown Remarks

1-1.5
Cont'd

occupancies, proximity of buildings or
adjoining property and character of
construction of such buildings, capacity and
construction of proposed tanks and character
of liquids to be stored, nature of process,
degree of private fire protection to be
provided, and the adequacy of facilities of
the fire department to cope with flammable or
combustible liquid fires.

1-1.6 Existing plants, equipmen't, buildings,
structures, and installations for storage,
handling, or use of flammable or combustible
liquids that are not in strict compliance with
the terms of this code may be continued in use
at the discretion of the authority having
jurisdiction provided they do not constitute a

recognized hazard to life or adjoining
property. The existence of a situation that
might result in an explosion or sudden
escalation of a fire, such an inadequate
ventilation or confined spaces, lack of
adequate emergency venting of a tank, failure
to fireproof the supports of elevated tanks,
or lack of drainage or dikes to control spills
may constitute such a hazard.
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1-1.7

1-1.7.1

This code'hall not apply to:

Transportation of flammable and combustible
liquids. These requirements are contained in
the U.S. Department of Transportation regula-
tions or in NFPA 385, "Standard for Tank
Vehicles for Flammable and Combustible
Liquids."

Storage, handling, and use of fuel oil tanks
and containers connected with oil burning
equipment. These requirements are covered
separately in NFPA 31, "Standard for the
Installation of Oil Burning Equipment."

1-1.7.3 Storage of flammable and combustible liquids
on farms and isolated construction projects.
These requirements are covered separately in
NFPA 395, "Standard for the'torage of-
Flammable and Combustible Liquids on Farms

and Isolated Construction Projects."

1-1.7.4 Liquids without flash'oints that can be
flammable. under some conditions, such as
certain halogenated h)drocarbons and mixtures
containing halogenated hydrocarbons. (See
NFPA 321, "Standard on Basic Classification of
Flammable and Combustible Liquids.")
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1-1.7.5 Mists, sprays, or foams. (Except flammable
aerosols in containers, which are included in
Chapter 4.)

Installations are made in accordance with the
applicable requirements of standards of the
National Fire Protection Association: NFPA

32, "Standard for Drycleaning Plants;" NFPA 33,
"Standard for Spray Application Using Flammable
or Combustible Materials;" NFPA 34, "Standard
for Dipping and Coating Processes Using
Flammable or Combustible Liquids;" NFPA 35,
"Standard for the Manufacture of Organic
Coatings;" NFPA 36, "Standard for Solvent
-Extraction Plants;" NFPA 37, Standard for the
Installation and Use of Stationary Combustion
Engines and Gas Turbines;" NFPA 45, "Standard
for Fire Protection for Laboratories Using
Chemicals; and Chapter 10 of NFPA 99,
"Standard for Health Care Facilities," shall
be deemed to be in compliance with this code.

Metrication. If a value for measurement as
given in this standard is followed by an
equivalent value in other units, the first
stated is regarded as the requirement. The.

given equivalent value may be approximate.
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1-2 Definitions
The scope of this chapter is not included in
this report. Definitions are placed within
NFPA 30 for information purposes only.

1-3 Storage
Liquids shall be stored in tanks or in con-
tainers in accordance with Chapter 2 or
Chapter 4.

p~~ ~ C&p~5 2 4 /

1.4 Pressure Vessel
All new pressure vessels containing liquids
shall comply with 1-4.1, 1-4.2, or 1-4.3,
as applicable.

</A

1-4. 1 Fired pressure vessels shall be designed and
constructed in accordance with Section 1

(Power Boilers), or Section VIII, Division 1

or Division 2 (Pressure Vessels), as
applicable, of the 1983 ASME Boiler and
Pressure Vessel Code.

1-4.2 Unfired pressure vessels shall be designed and
constructed in accordance with Section VIII,
Division 1 or Division'2, of the 1983 ASME

Boiler and Pressure Vessel Code.
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1-4.3 Fired and unfired pressure vessels that do not
conform to 1-4.1 or 1-4.2 may be used provided
approval has been obtained from the state or
other governmental jurisdiction in which they
are to be used. Such pressure vessels are
generally referred to as "State Special."

1.5 Exits
Egress from buildings and areas covered by
this code shall be in accordance with NFPA
101, "Life Safety Code."

Chapter 2 Tank Storage
The scope of this entire chapter is not
included in this report. No permanent
flammable liquid tanks exist within the
security fence.

Chapter 3 Piping, Valves, and Fittings
The scope of this entire chapter is not
included in this report. No flammable liquid
piping systems are installed within the Donald
C. Cook Nuclear Plant:

Chapter 4 Container and Portable Tank Storage

4.1 Scope
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4-1.1 This chapter shall apply to the storage of
liquids, including flammable aerosols, in
drums or other containers not exceeding 60
gal (227 L) individual capacity and portable
tanks not exceeding 660 gal (2498 L)
individual capacity and limited transfers
incidental thereto. For portable tanks
exceeding 660 gal (2498 L), Chapter 2 shall
apply.

4-1.2 This chapter shall not apply to the following:

(a) Storage of containers in bulk plants,
service stations, refineries, chemical plants,
and distilleries.

(b) Liquids in the fuel tanks of motor
vehicles, aircraft, boats, or portable or
stationary engines.

(c) Beverages, when packaged in individual
containers not exceeding a capacity of one
gallon.
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4-1.2
Cont'd

(d) Medicines, foodstuffs, cosmetics, and
other consumer products containing not more
than 50 percent by volume of water-miscible
liquids and with the remainder of the solution
not being flammable when packaged in
individual containers not exceeding one gallon
in size.

(e) The storage of liquids that have no fire
point when tested by ASTM D 92-78, the
Cleveland Open Cup Test Method, up to the
boiling point of the liquid, or up to a
temperature at which the sample being tested
shows an obvious physical change.

(f) The storage of distilled spirits and
wines in wooden barrels or

casks'-1.3

For the purpose of this chapter, unstable
liquids and flammable aerosols shall be
treated as Class IA liquids.

4-2 Design, Construction,: and Capacity of
Containers
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4-2.1

4-2.2

Only approved containers and portable tanks
shall be used. Metal containers and portable
tanks meeting the requirements of, and con-
taining products authorized by, Chapter I,
Title 49 of the "Code of Federal Regulations"
(DOT Regulations), or NFPA 386, "Standard for
Portable Shipping Tanks for Flammable and
Combustible Liquids," shall be acceptable.
Polyethylene containers meeting the require-
ments of, and containing products authorized
by, DOT Specification 34, and polyethylene
drums authorized by DOT Exemption Procedures,
shall be acceptable. Plastic containers
meeting the requirements of ANSI/ASTM
D 3435-80, "Plastic Containers (Jerry Cans)
for Petroleum Products," used for
petroleum products within the scope of that
specification shall be acceptable.

Each portable tank shall be provided with one
or more devices installed in the top with
sufficient emergency venting capacity to limit
internal pressure'nder fire exposure
conditions to 10 psig (68.9 kPa), or 30
percent of the burstihg pressure of the tank,
whichever is greater. The total venting
capacity shall be not less than that specified
in 2-2.5.4 or 2-2.5.6. At least one pressure-
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4-2.2
Cont'd

actuated vent havigg a minimum capacity of
6.000 cu ft (170 m ) of free air per hour
(14.7 psia (760 mm Hg) and 60 F (15.6 C) shall
be used. It shall be set to open at not less
than 5 psig (34.5 kPa). If fusible vents are
used, they shall be actuated by elements that

0operate at a temperature not exceeding 300 F
(148.9 C). When used for paints, drying oils,
and similar materials where plugging of the
pressure-actuated vent can occur, fusible
vents or vents of the type that soften to
failure at a maximum of 300 F (148.9 C) under
fire exposure may be used for the entire
emergency venting requirement.

4-2.3

4-2.3.1

Containers and portable tanks for liquids
shall conform to Table 4-2.3 except as
provided in 4-2.3.1 or 4-2.3.2.

Medicines, beverages, foodstuffs, cosmetics,
and other common consumer products, when
packaged according to commonly accepted
practices for retail sales, shall be exempt
from the requirements of 4.2.1 and 4.2.3.
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4-2.3.2 DOT Type III polyethylene nonreusable con-
tainers, constructed and tested in accordance
with DOT specification 2U, treated if
necessary to prevent permeation, may be used
for storage of Class II and Class III liquids,
in all capacities not to exceed 2 1/2 gal.

4-2.3.3 Class IA and Class IB liquids may be stored in
glass containers of not more than one gallon
capacity if the required liquid purity (such
as ACS analytical reagent grade or higher)
would be affected by storage in metal con-
tainers of if the liquid would cause excessive
corrosion of the metal container.

4.3 Design, Construction, and Capacity of Storage
Cabinets

4.3-1 Not more than 120 gal (454 L) of Class I,
Class II, and Class IIIA liquids may be stored
in a storage cabinet. Of this total, not more
than 60 gal (227 L) may be of Class I and
Class II liquids and hot more than three (3)
such cabinets may be located in a single fire
area, except that, in'tall industrial occupancy,
additional cabinets may be located in the same
fire area if the additional cabinet, or group
of not more than three (3) cabinets, is
separated from other cabinets or group of
cabinets by at least 100 ft (30 m).

P ~ ~ ) g P)+~~@.Q + I+(Jg
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4-3.2 Storage cabinets shall be designed and
constructed to limit the internal temperature
at the center, 1 in. (2.5 cm) from the top to
not more than 325 F (162.8 C) when subjected

.to a 10-minute fire test with burners
simulating a room fire exposure using the
standard time-temperature curve as given in
ASTM E 152-8la. All joints and seams shall
remain tight and the door shall remain
securely closed during the fire test.

"P + <~, g~ Lt~
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The cabinet is not required to be vented for
fire protection purposes; however, the
following shall apply:

(a) If the cabinet is vented for other
reasons, the cabinet shall be vented outdoors
in such a manner that will not compromise the
specified performance of the cabinet, as
acceptable to the authority having
jurisdiction.

(b) If the cabinet ip not vented, the vent
openings shall be sealed with properly fitted
metal bung.
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4-3.2.1

Code Section

Metal cabinets constructed in the following
manner are acceptable. The bottom, top, door,
and sides of cabinet shall be at least No. 18
gage sheet steel and double walled with 1 1/2
in. (3.8 cm) air space. Joints shall be
riveted, welded, or made tight by some equally
effective means. The door shall be provided
with a three-point latch arrangement and the
door sill shall be raised at least 2 in.
(5 cm) above the bottom of the cabinet to
retain spilled liquid within the cabinet.

Walkdown Remarks
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4-3.2.2 Wooden cabinets constructed in the following
matter are acceptable. The bottom, sides, and
top shall be constructed of exterior grade
plywood at least 1 in. (2.5 cm) in thickness,
which shall not break down or delaminate under
fire conditions. All joints shall be
rabbetted and shall be fastened in two
directions with wood screws. When more than
one door is used, there shall be a rabbetted
overlap of not less than 1 in. (2.5 cm).
Doors shall be equipped with a means of
latching and hinges shall be constructed and
mounted in such a manger as to not lose their
holding capacity when subjected to fire
exposure. A raised sill or pan capable of
containing a 2 in. (5 cm) depth of liquid
shall be provided at the bottom of the cabinet
to retain spilled liquid within the cabinet.
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4-3.2.3 Listed cabinets that have been constructed
and tested in accordance with 4-3.2 shall be
acceptable.
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l~

C.lhbimq ~ ~c 5k&~~

4-4 Design, Construction, and Operation of
Separate Inside Storage Areas
(See Section 1-2, "Definitions.) (For
additional information, see Appendix C.)

4-4.1 Inside Rooms

4-4.1.1 Inside rooms shall be constructed to meet the
selected fire-resistance rating as specified
in 4-4.1.4. Such construction shall comply
with the test specifications given in NFPA
251, "Standard Methods of Fire Tests of
Building Construction and Materials." Except
for drains, floors shall be liquidtight and
the room shall be liquidtight where the walls
join the floor. Where an automatic fire
protection system is provided, as indicated
in 4-4.1.4, the system shall be designed and
installed in accordan'ce with the appropriate
NFPA standard for the. type of system selected.
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4-4.1.2 Openings in interior walls to adjacent rooms
or buildings shall be provided with:

(a) Normally closed, listed 1 1/2 hr (B) fire
doors for interior walls with fire-resistance
rating of 2 hr or less. Where interior walls
are required to have greater than 2 hr fire-
resistance rating, the listed fire doors shall
be compatible with the wall rating. Doors may
be arranged to stay open during material
handling operations if doors are designed to
close automatically in a fire emergency by
provision of listed closure devices. Fire
doors shall be installed in accordance with
NFPA 80, "Standard for Fire Doors and
Windows."
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(b) . Noncombustible liquidtight raised sills
or ramps at least 4 in. (10 cm) in height oi
otherwise designed to prevent the flow of
liquids to the adjoining areas. A permissible
alternative to the sill or ramp is an open-
grated trench, which 'drains to a safe
location, across the width of the opening
inside of room.
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4-4.1.3 Wood at least 1 in. (2.5 cm) nominal thickness
may be used for shelving, racks, dunnage,
scuffboards, floor overlay, and similar
installations.
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4-4.1.4 Storage in inside rooms shall comply with the
following:

YES
NO

YES
NO

2 hr
2 hr
1 hr
1 hr

Automatic
Fire
Protection+ Fire
Provided Resistance

Maximum
Floor
Area

Total Allowable
Quantities--
Gallons/Sq Ft/
Floor Area

500 sq ft 10
500 sq ft 4**
150 sq ft 5
150 sq ft 2

QX I-lour Argo. = S~ 4
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SI Units: 1 sq ft - 0.09 m , 1 gal - 3.8 L.2

*Fire protection system shall be sprinkler,
water spray, carbon dioxide, dry chemical,
halon, or other approved system.
**Total allowable quantities of Class IA and
1B Liquids shall not exceed that permitted in
Table 4-4.2.7 and the provisions of 4-4.2.10.
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4-4.1.5

4-4.1.6

Electrical wiring and equipment located in
inside rooms used for Class I liquids shall be
suitable for Class I, Division 2 classified
locations; for Class II and Class III liquids,
shall be suitable for general use. NFPA 70,
"National Electrical Code," provides
information on the design and installation of
electrical equipment.

Every inside room shall be provided with
either a gravity or a continuous mechanical
exhaust ventilation system. Mechanical
ventilation shall be used if Class I liquids
are dispensed within the room.
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(a) Exhaust air shall be taken from a point
near a wall on one side of the room and
within 12 in. (30 cm) of the floor with one
or more make-up inlets located on the opposite
side of the room within 12 in. (30 cm) from
the floor. The location of both the exhaust
and inlet air openings shall be arranged to
provide, as far as prpcticable, air movements
across all portions of the floor to prevent
accumulation of flammable vapors. Exhaust
from the room shall be directly to the
exterior of the building without
recirculation.
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4-4.1.6
Cont'd

Exception: Recirculation is permitted whereit is monitored continuously using a fail-safe
system that is designed to automatically sound
an alarm, stop recirculation, .and provide full
exhaust to the outside in the event that
vapor-air mixtures in concentration over one-
fourth of the lower flammable limit are
detected.

Qk Vz a rC(o ~
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If ducts are used, they shall not be used for
any other purpose and shall comply with NFPA
91, "Standard for the Installation of Blower
and Exhaust Systems for Dust, Stock, and Vapor
Removal or Conveying." If make-up air to a
mechanical system is taken from within the
building, the opening shall be equipped with a
fire door or damper, as required in NFPA 91,
"Standard for the Installation of Blower and
Exhaust Systems for Dust, Stock, and Vapor
Removal or Conveying." For gravity systems,
the make-up air shall be supplied from outside
the building.
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4-4.1.6
Cont'd

(b) Mechanical ventilation systems shall
provide at least one cubic foot per minute3of
exhaust2per square foot of floor area (1 yper 3 m ), but not less than 150 cfm (4 m ).
The mechanical ventilation system for
dispensing areas shall be equipped with an
air flow switch- or other equally reliable
method that is interlocked to sound an audible
alarm upon failure of the ventilation system.

'pf'c.dlO~R p~ p 4

4-4.1.7 In every inside room, an aisle'at least 3 ft
(0.90 m) wide shall be maintained so that no
container is more than 12 ft (3.6 m) from the
aisle. Containers over 30 gal (113.5 L)
capacity storing Class I or Class II liquids
shall not be stored more than one container
high.

4-4.1.8 Where dispensing is being done in inside
rooms, operations shall comply with the
provisions of Chapter 5.

4-4.1.9 Basement Storage Areas. Class I liquids shall
not be permitted in inside storage rooms in
basement areas.

g/y (ypa~5 +~~0)l)

4-4.2 Cutoff Rooms and Attached Buildings
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4-4.2.1 Construction design of exterior walls shall
provide ready accessibility for fire fighting
operations through provision of access
openings, windows, or lightweight non-
combustible wall panels. Where Class IA or
IB liquids are dispensed, or where Class IA
liquids are stored in containers larger than
one gallon, the exterior wall or roof
construction shall be designed to include
explosion-venting features, such as light-
weight wall assemblies, lightweight roof
assemblies, roof hatches, or windows of the
explosion-venting type. NFPA 68, "Guide for
Explosion Venting," provides information on
this sub]ect.
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4-4.2.2 Where other portions of buildings or other
properties are exposed, each opening in the
exposing wall shall be protected with a
listed 1 1/2 hr (D) fire door installed in
accordance with NFPA 80, "Standard for Fire
Doors and Windows," and the walls shall have a
fire-resistance rating of not less than 2 hrs.
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4-4.2.3 Except as noted in 4-4.2.6, interior walls,
ceiling, and floors shall have a fire-
resistance rating of not less than 2 hrs where
floor area gf the room or building exceeds 300
sq ft (27 m ) or a fire-resistance rating of
not less

thorn one hour for a floor area of 300
sq ft (27 m ) or less. Such construction
shall comply with the test specifications
given in NFPA 251, "Standard Methods of Fire
Tests of Building Construction and Materials."
Walls shall be liquidtight at the floor level.
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4-4.2.4 Openings in interior walls to adjacent rooms
or buildings shall be in accordance with
4-4.1.2(a).

4-4.2.5 Curbs, scuppers, special drains, or other
suitable means shall be provided to prevent
the flow of liquids under emergency conditions
into adjacent building areas except where the
individual container capacity is 5 gal
(18.9 L) or less or if the liquids stored are
only Class III liquids. The drainage system,if used, shall have sufficient capacity to
carry off expected dihcharge of water from
fire protection systems and hose streams.
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4-4.2.6 Roofs of attached buildings, one story in
height, may be lightweight noncombustible
construction if the separating interior wall
as specified in 4-4.2.3 has a minimum 3 ft
(0.90-m) parapet.

4-4.2.7 Unprotected storage in cutoff rooms and
attached buildings shall comply with Table
4-4.2.7. (See 4-4.2.10 for mixed storage of
liquids.)

4-4.2.8 Protected storage in cutoff rooms and attached
buildings shall comply with Section 4-6 as
applicable. (See 4-4.2.10 for mixed storage
of liquids.)

+pl i~ l~ GoQ+tow

4-4.2.9

4-4.2.10

Wood at least 1 in (2.5 cm) nominal thickness
may be used for shelving, racks, dunnage,
scuffboards, floor overlay, and similar
installations.

Where two or more classes of liquids are
stored in a single pile or rack section, the
maximum quantities and height of storage
permitted in that pile or rack section shall
be the smallest of the two or more separate
quantities and heights. The maximum total
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4-4.2.10
Cont'd

quantities permitted shall be limited to a
sum of proportional amounts that each class
of liquid present bears to the maximum total
permitted for its respective class; sum of
proportional amounts not to exceed 100
percent.

4-4.2.11 Dispensing operations of Class I or Class II
liquids are not permitted in cutoff rooms or
attac)ed buildings exceeding 1000 sq ft
(93 m ) floor area. In rooms where dispensing
of Class I liquids is permitted, electrical
systems shall comply with 4-4.1.5, except
that within 3 ft (0.90 m) of a dispensing
nozzle area, the electrical system shall be
suitable for Class I, Division I; ventilation
shall be provided per 4-4.1.6; and operations
shall comply with the provisions of Chapter 5.
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4-4.2.12 Basement Storage Areas. Class I liquids shall
not be permitted in the basement areas of cut-
off rooms and attached buildings. Class II
and Class IIIA liquids may be stored in base-
ments provided that automatic sprinkler
protection and other fire protection
facilities are provided in accordance with
Section 4-6.
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4.5 Indoor Storage
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4-5.1

4-5.1.1

Basic Conditions

The storage of any liquids shall not
physically obstruct a means of egress.
Class I liquids in other than separate inside
storage areas or warehouses shall be so placed
that a fire in the liquid storage would not
preclude egress from the area.

7
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4-5.1.2 The storage of liquids in containers or
portable tanks shall comply with 4-5.2 through
4-5.7, as applicable. Where separate inside
storage areas are required, they shall conform
to Section 4 ' 'here other factors
substantially increase or decpease the hazard,
the authority having jurisdiction may modify
the quantities specified.
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4-5.1.3

4-5.1.4

Liquids used for building maintenance painting
or other similar infrequent maintenance
purposes may be stored temporarily in closed
containers outside of storage cabinets or
separate inside storage areas, if limited in
amount, not to exceed a 10-day supply at
anticipated rates of consumption.

Class I liquids shall not be stored in a
basement, except as provided in 4-5.5.
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4-5.2 Dwellings and Residential Buildings Containing
Not More Than Three Dwelling Units and
Accompanying Attached and Detached Garages.
This chapter is not applicable to the Donald
C. Cook Nuclear Plant.

4-5.3 Assembly Occupancies, Buildings Containing
More Than Three Dwelling Units, and Hotels.
This chapter is not applicable to the Donald
C. Cook Nuclear Plant.

4-5.4 Office, Educational, and Institutional
Occupancies.
This chapter is not applicable to the Donal'd
C. Cook Nuclear Plant.

4-5.5 Mercantile Occupancies, Retail Stores, and
Other Related Areas Accessible to the Public.
This chapter is not applicable to the Donald
C. Cook Nuclear Plant.

4-5.6 General Purpose Warehouses. (6ee 1-2,
Definitions.)
This chapter is not applicable to the Donald
C. Cook Nuclear Planti

4-5.7 Liquid Warehouses. (See 1-2, Definitions.) 7 tr/~
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No.

4-5.7.1

Code Section
I

Liquid warehouses shall be separate, detached
buildings or shall be separated from other
type occupancies by standard 4-hr fire walls,
wich communicating openings protected on each
side of the wall with automatic-closing,
listed 3-hr (A) fire doors. Fire doors shall
be installed in accordance with NFPA 80,
"Standard for Fire Doors and Windows."

Walkdown Remarks
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4-5 '.2 If the warehouse building is located more than
10 ft (3 m) but less than 50 ft (15 m) from an
important building or line of adjoining
property that can be built upon, the exposing
wall shall have a fire-resistance rating of at
least 2 hrs with each opening'protected with a
listed 1 1/2-hr (D) fire door.

4-5.7.3 If the warehouse is located 10 ft (3 m) or
less from an important bui.lding or line of
adjoining property that can be built upon, the
exposing wall shall have a fire-resistance
rating of 4 hrs with each opening protected
with a listed 3-hr (A) fire door.
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4-5.7.4 An attached warehouse, having communicating
openings in the requiied 4-hr fire wall
separation from the adjacent building area,
shall have these openings protected by:

(a) Normally closed, listed 3-hr (A) fire
doors on each side of the wall. These doors
may be arranged to stay open during material
handling operations, only if the doors are
designed to close automatically in a fire
emergency by provision of listed closure
devices.

r ee3 u L lis4ek
J

0 i cg

(b) Noncombustible, liquidtight raised sills
or ramps, at least 4 in. (10 cm) in height,
or other design features to prevent flow 'of
liquids to the adjoining area.

4-5.7.5

4-5.7.6

Fire doors shall be installed in accordance
with NFPA 80, "Standard for Fire Doors and
Windows."

The total quantity of: liquids within a liquid
warehouse shall not be restricted. The
maximum pile heights And maximum quantity per
pile, arranged as palletized and/or solid pile
storage, shall comply with Table 4-4.2.7, if

~~lib p '~
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4-5.7.6
Cont'd

unprotected, or Table 4-6.1(a) if protected,
in accordance with Section 4-6. The storage
heights of containers on protected racks shall
comply with Table 4-6.1(b), as applicable.

4-5.7.7

Exception: An unprotected liquid warehouse
located a minimum of 100 ft (30 m) from
exposed buildings or adjoining property that
can be built upon is not required to conform
to Table 4-4.2.7, if there is protection for
exposures. Where protection for exposures is
not provided, a minimum 200 ft (61 m) distance
is required.

'I

Class I liquids shall not be permitted in the
basement areas of liquid warehouses. Class II
and Class IIIA liquids may be stored in base-
ments provided that automatic sprinkler
protection and other fire protection
facilities are provided in accordance with
Section 4-6.

4-5.7.8 Limited amounts of combustible commodities,
as defined in the scope of NFPA 231, "Standard
for General Storage," Lnd NFPA 231C, "Standard
for Rack Storage of Materials," may be stored
in liquid warehouses if protection is provided
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4-5.7.8
Cont'd

4-5.7.9

in accordance with Section 4-6, and the
ordinary combustibles, other than those used
for packaging the liquids, are separated a
minimum of 8 ft (2.4 m) horizontally, by
aisles or open racks, from the liquids in
storage.

Empty or idle combustible pallet storage shall
be limite) to a maximum pile size of 2500 sqft (232 m ) and to a maximum storage height of
6 ft (1.8 m). Idle pallet storage shall be
separated from liquids by at least 8 ft
(2.4 m) wide aisles. However, pallet storage
in accordance with NFPA 231, "Standard for
General Storage," shall be acc'eptable.

pmAm~ s ~ ~ Qw
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4-5.7.10 Containers in piles shall be separated by
pallets or dunnage to provide stability and to
prevent excessive stress on container walls.
Portable tanks stored over one tier high shall
be designed to nest securely, without dunnage.
(See NFPA 386, "Standard for Portable Shipping
Tanks for Flammable and Combustible Liquids,"
for information on portable tank design.)
Materials handling eqbipment shall be suitable
to handle containers and tanks safety at the
upper tier level.
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CODE COMPLIANCE WALKDOWN CHECKLIST.

Code
Section

No. Code Section Walkdown Remarks

5-3.2.7
Cont'd

walls and/or roof; (c) lightweight wall panels
and roof hatches; (d) windows of explosion-
venting type. NFPA 68, "Guide for Explosion
Venting," provides information on this subject.

5-3.3 Ventilation

5-3.3.1 Enclosed processing areas holding or using
Class II liquids, or Class II or Class III
liquids above their flash points, shall be
ventilated at a rate of not3less than 1 cu ft
per minute per sq ft (0.3 m ) per min per m )
of solid floor area. This shall be accomp-
lished by natural or mechanical ventilation
with discharge or exhaust to a safe location
outside the building without recirculation.

i) g( .. p )r(p,c<Jf QQ
I

Exception: Recirculation is permitted where
it is monitored continuously using a fail-safe
system that is designed to automatically sound
an alarm, stop recirculation, and provide full
exhaust to the outside in the event that
vapor-air mixtures in concentration over one-
fourth of the lower. flammable limit are
detected.
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CODE COMPLIANCE WALKDOWN CHECKLIST

Code
Section

No. Code Section Walkdown Remarks

5-3.3.1
Cont'd

Provision shall be made for introduction of
make-up air in such a manner as to avoid
short-circuiting the ventilation. Ventilation
shall be arranged to include all floor areas
or pits where flammable vapors may collect.
Where natural ventilation is inadequate,
mechanical ventilation shall be provided and
shall be kept in operation while flammable
liquids are being handled. Local or spot
ventilation may be needed for the control of
special fire or health hazards. Such
ventilation, if provided, can be utilized for
up to 75 percent of the required ventilation.
NFPA 91, "Standard for the Installation of
Blower and Exhaust Systems for Dust, Stock,
and Vapor Removal or Conveying," and NFPA 90A,
"Standard for the Installation of Air
Conditioning and Ventilating Systems," provide
information on this subject.

5-3.3.2 Equipment used in a building and the ventila-
tion of the building shall be designed to
limit flammable vapor-air mixtures under
normal operating conditions to the interior
of equipment, and tJ not more than 5 ft
(1.5 m) from equipment that exposes Class I
liquids to the air. Examples of such
equipment are dispensing stations, open
centrifuges, plate and frame filters, open
vacuum filters, and surfaces of open equipment.
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Code
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5-3.4

5-3.4.1

Drainage

Emergency drainage systems shall be provided
to direct flammable or combustible liquid
leakage and fire protection water to a safe
location. This may require curbs, scuppers,
or special drainage systems to control the
spread of fire (see 2-2.3). Appendix A of
NFPA 15, "Standard for Water Spray Fixed
Systems for Fire Protection," provides
information on this subject.

Yacc (
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5-3.4.2 Emergency drainage systems, if connected to
public sewers or discharged into public
waterways, shall be equipped with traps or
separators.

5-3.4.3

5-3.5

A facility shall be designed and operated to
prevent the normal discharge of flammable or
combustible liquids to public waterways,
public sewers, or adjoining property.

Electrical Equipment T lY(g~

5-3.5.1 Thi's section shall apply to areas where Class
I liquids are stored or handled and to areas
where Class II or Class III liquids are stored
or handled at a temperature above their flash
points (see 1-1.3}.
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No. Code Section Walkdown Remarks

5-3.5.2

5-3.5.3

All electrical equipment and wiring shall be
of a type specified by, and installed in
accordance with, NFPA 70, "National Electrical
Code."

So far as it applies, Table 5-3.5.3 shall be
used to delineate and classify areas for the
purpose of installation of electrical
equipment under normal conditions. In the
application of classified areas, a classified
area shall not extend beyond an unpierced
floor, wall, roof, or other solid partition.
The designation of classes and divisions is
defined in Chapter 5, Article 500, of NFPA 70,
"National Electrical Code. (See NFPA 497A,
"Recommended Practice for Classification of
Class I Hazardous (Classified) Locations for
Electrical Installations in Chemical Process
Areas," and 497M, Manual for Classification of
Gases, Vapors, and Dusts for Electrical
Equipment in Hazardous (Classified)
Locations," for guidance.)

seem~ ~ ~~~>
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5-3.5.4 The area classifica)ions listed in Table
5-3.5.3 are based on the premise that the
installation meets the applicable requirements
of this code in all respects. Should this not
be the case, the authority having jurisdiction
shall have the authority to classify the
extent of the area.
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Code
Section

No. Code Section Walkdown Remarks

5-3.5.5

5-3.5.6

Where the provisions of 5-3.5.1, 5-3.5.2,
5-3.5.3, and 5-3.5.4 require the installation
of electrical equipment suitable for Class I,
Division 1 or Division 2 locations, ogdinary
electrical equipment including switchgear may
be used if installed in a room or enclosure
that is maintained under positive pressure
with respect to the classified area. Ventila-
tion make-up air shall not be contaminated.
NFPA 496, "Standard for Purged and Pressurized
Enclosures for Electrical Equipment," provides
details for these types of installations.

For marine terminals handling flammable
liquids, Figure 5-3.5.6 shall be used as a
minimum basis to delineate and classify areas
for the purpose of installation of electrical
equipment.
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5.4

5.4.1

Liquid Handling, Transfer, and Use

General

~irLC
iT LE

5.4.1.1 Class I liquids shall be kept in closed tanks
or containers when not actually in use. Class
II and Class III liquids shall be kept in
closed tanks or containers when ambient or
process temperature is at or above their flash
point.
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Code
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5-4.1.2 Where liquids are used or handled, provisions
shall be made to promptly and safely dispose of
leakage or spills.

5-4.1.3 Class I liquids shall not be used outside
closed systems where there are open flames or
other ignition sources within the classified
areas as set forth in Table 5-3.5.3.

5-4.1.4 Transferring liquids by means of pressurizing
the container with air is prohibited. Trans-
ferring liquids by pressure of inert gas is
permitted only if controls, including
pressure-relief devices, are provided to limit
the pressure so it cannot exceed the design
pressure of the vessel, tank, container, and
piping system.

5-4.1.5 Positive displacement pumps shall be provided
with pressure relief discharging back to the
tank, pump suction, or other suitable
location, or shall be provided with interlocks
to prevent overpressure.

5-4.1.6 Piping, valves, and ~fittings shall be in
accordance with Chapter 3, "Piping, Valves,
and Fittings."
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Code
Section

No. Code Section Walkdown Remarks

5-4.1.7 Listed flexible connectors may be used where
vibration exists. Approved hose may be used
at transfer stations.

5-4.2 Equipment. Equipment shall be designed and
arranged to prevent the unintentional escape
of liquids and vapors and to minimize the
quantity escaping in the event of accidental
release.

./ 1/ ISa4cS )w~r~cH ~~

5.4.3

5.4.3.1

Incidental Use of Liquids

This section shall be applicable where the use
and handling of liquids is only incidental to
the principal business, such as automobile
assembly, construction of electronic
equipment, furniture manufacturing, or other
similar activities.

5.4.3.2 Class I and Class II liquids shall be drawn
from or transferred into ~ vessels,
containers, or portable tanks in the following
manner only:

)
'\

(a) from original 2hipping containers with a
capacity of 5 gal {19 L) or less,
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No. Code Section Walkdown Remarks

5-4.3.2
Cont'd

(b) from safety cans,

(c) through a closed piping system,

(d) from portable tanks or containers by
means of a device drawing through an opening
in the top of the tank or container, or,

(e) by gravity through a listed self-closing
valve or self-closing faucet, or

(f) if hose is used in the transfer
operation, it shall be equipped with a self-
closing valve without a hold-open latch in
addition to the outlet valve. Only listed or
approved hose shall be used.

5-4.3.3 Except as provided in 5-4.3.4 and 5-4.3.5, all
storage shall comply with Chapter 4, "Container
Storage."

5-4.3.4 The quantity of liquid that may be located
outside of storage cabinets, inside storage
rooms, cut-off rooms and attached buildings,
general purpose warehouses, liquid warehouses,
or other specific processing areas that are
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5-4.3.4
Cont'd

cut off by at least a 2-hr fire-rated
separation from the general plant area shall
not exceed the greater of the quantity in
either (a) or the sum of (b), (c), (d), and
(e) below:

(a) A supply for one day, or

(b) 25 gal (95 L) of Class IA liquids in
containers,

(c) 120 gal (454 L) of Class IB, IC, II, or
III, liquids in containers,

(d) Two portable tanks each not exceeding 660
gal (2498 L) of Class IB, .IC, Class II, or
Class IIIA liquids, and

(e) 20 portable tanks each not exceeding 660
gal (2498 L) of Class IIIB liquids.

5-4.3.5 Where quantities or liquids in excess of the
limits in 5-4.3.4 ar'e necessary, storage shall
be in tanks, which shall comply with the
applicable requiremehts of Chapter 2, "Tank
Storage," and Section 5.,3, 5-4.1, and 5-4.2.

r ~
e ~
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5-4.3.6 Areas in which liquids are transferred from
one tank or container to another container
shall be separated from other operations that
might represent an ignition source by distance
or by fire-resistant construction. Drainage
or other means shall be provided to control
spills. Natural or mechanical ventilation
shall be provided in accordance with 5-3.3,
"Ventilation." NFPA 91, "Standard for the
Installation of Blower and Exhaust Systems for
Dust, Stock, and Vapor Removal or Conveying,"
provides information on the design and
installation of mechanical ventilation.

4~ vis~ l~s ~e.c.M c~J

5-4.4 Loading and Unloading Operations. This chapter is not applicable to the Donald
C. Cook Nuclear Plant.

5-4.4.2 Wharves. This chapter is not applicable to the Donald
C. Cook Nuclear Plant.

5-5 Fire Prevention and Control

5-5.1 General
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5-5.1.1 This section covers the commonly recognized
management control systems and methods used to
prevent or minimize the loss from fire or
explosion in liquid processing facilities.

NOTE: Other recognized factors of fire
prevention and control, involving construction,
location, separation, etc., are covered
elsewhere in this chapter.

5-5.1.2

5-5.1.3

The wide range in size, design, and location
of liquid processing facilities precludes the
inclusion of detailed fire prevention and
control systems and methods applicable to all
such facilities. The authority having
jurisdiction may be consulted on specific
cases, where applicable; otherwise, qualified
engineering judgment shall be exercised per
5-5.1.3.

The extent of fire prevention and control
provided for the liquid-processing facility
shall be determined by an engineering
evaluation of the operation, followed by the
application of sound fire protection and
process engineering principles. The
evaluation shall include, but not be limited
to:
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5-5.1.3
Cont'd

(a) analysis of fire and explosion hazards of
the liquid operations,

(b) analysis of hazardous materials,
hazardous chemicals, or hazardous reactions in
the operations and the safeguards taken to
control such materials, chemicals, or
reactions,

(c) analysis of facility design requirements
in Section 5-3 of this chapter,

(d) analysis of the liquid handling,
transfer, and use requirements in Section 5-4
of this chapter,

(e) analysis of local conditions, such as
exposure to and from adjacent properties,
flood potential, or earthquake potential,

(f) consideration of fire department or
mutual aid response.

5-5.2

5-5.2.1

Control of Ignition (ources

Precautions shall be taken to prevent the
ignition of flammable vapors. Sources of
ignition include, but are not limited to:
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5-5.2.1
Cont'd

(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)
(j)
(k)
(1)

open flames
lightning
hot surfaces
radiant heat
smoking
cutting and welding
spontaneous ignition
frictional heat or sparks
static electricity
electrical sparks
stray currents
ovens, furnaces, and heating equipmen't

5-5.2.2 Smoking shall be permitted only in designated
and properly identified areas.

5-5.2.3 Welding, cutting, and similar spark-producing
operations shall not be permitted in areas
containing flammable liquids until a written
permit authorizing such work has been issued.
The permit shall be issued by a person in
authority following his/her inspection of the
area to assure that'proper precautions have
been taken and will>be followed until the job
is completed. (See NFPA 51B, "Standard for
Fire Prevention in Use of Cutting and Welding
Processes.")
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5-5.2.4 Static Electricity. All equipment such as
tanks, machinery, and piping where an
ignitable mixture may be present shall be
bonded or connected to a ground. The bond or
ground or both shall be physically applied or
shall be inherently present by the nature of
the installation. Electrically isolated
sections of metallic piping or equipment shall
be bonded to the other portions of the system
or individually grounded to prevent hazardous
accumulations of static electricity. NFPA 77,
"Recommended Practice on Static Electricity,"
provides information on this subject.

5-5.3

5-5.3.1

Inspection and Maintenance

All fire protection equipment shall be
properly maintained and periodic inspections
and tests shall be done in accordance with
both standard practice and equipment
manufacturer's recommendations.

<tr <C

5-5.3.2 Maintenance and operating practices shall
control leakage and prevent spillage of
flammable liquids;

5-5.3.3 Combustible waste material and residues in
operating areas shall be kept to a minimum,
stored in covered metal containers, and
disposed of daily.



NFPA 30 - 1987
FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE

CODE COMPLIANCE WALKDOWN CHECKLIST

Code
Section

No. Code Section Walkdown Remarks

5-5.3.4 Ground areas around facilities where liquids
are stored, handled, or used shall be kept
free of weeds, trash, or other unnecessary
combustible materials.

5-5.3.5 Aisles established for movement of personnel
shall be maintained clear of obstruction to
permit orderly evacuation and ready access for
manual fire fighting activities.

5-5.4 Emergency Planning and Training 7igc 6

5.5.4.1 An emergency action plan, consistent with the
available equipment and personnel, shall be
established to respond to fire or other
emergencies. This plan shall include the
following:

(a) Procedures to be used in case of fire,
such as sounding the alarm, notifying the fire
department, evacuating personnel, and
controlling and extinguishing the fire.

(b) Appointment and training of persons to
carry out fire safety duties.

(c) Maintenance of fire protection equipment.

(d) Holding fire drills.
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5-5.4.1
Cont'd

(e) Shutdown or isolation of equipment to
reduce the escape of liquid.

(f) Alternate measures for the safety of
occupants while any fire protection equipment
is shut down.

5-5.4.2 Personnel responsible for the use and operation
of fire protection equipment shall be trained
in the use of that equipment. Refresher
training shall be conducted at least annually.

5-5.4.3 Planning of effective fire control measures
shall be coordinated with local emergency
response agencies.

5-5.4.4 Procedures shall be established to provide for
safe shutdown of operations under emergency
conditions. Provisions shall be made for
periodic training, inspection, and testing of
associated alarms, interlocks, and controls.

gC

5-5.4.5 The emergency procedure shall be kept readily
available in an operating area and updated
regularly.
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5=5.4.6 Where premises are likely to be unattended for
considerable periods of time, a summary of the
emergency plan shall be posted or located in a
strategic and accessible location.

5-5.5

5-5.5.1

Detection and Alarm

An approved means for prompt notification of
fire or emergency to those within the plant
and to the available public or mutual aid fire
department shall be provided.

5-5.5.2 Those areas', including buildings, where a
potential exists for a flammable liquid spill,
shall be monitored as appropriate. Some
methods may include:

(a) Personnel observation or patrol;

(b) Process monitoring equipment that would
indicate a spill or leak may have occurred;

(c) Provision of gas detectors to
continuously monitor>the area where facilities
are unattended.

5-5.6 Portable Fire-Control Equipment / rr(c
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5-5.6.1 Listed portable fire extinguishers shall be
provided for facilities in such quantities,
sizes, and types as may be needed for the
special hazards of operation and storage as
determined per 5-5.1.3. NFPA 10, "Standard
for Portable Extinguishers,",provides
information on the suitability of various
types of extihguishers.
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5-5.6.2 When the need is indicated per 5-5.1:3,
water may be utilized through standpipe and
hose systems (see NFPA 14, "Standard'or the
Installation of Standpipe and Hose Systems" ),
or through hose connections from sprinkler
systems using combination spray and straight
steam nozzles to permit effective fire control
(see NFPA 13, "Standard for the Installation
of Sprinkler Systems" ).

5-5.6.3

5-5.6.4

When the need is indicated per 5-5.1.3, mobile
foam apparatus shall be provided. NFPA 11C,
"Standard for Mobile Foam Apparatus," provides
information on the subject.

Automotive and trailer-mounted fire apparatus,
where determined necessary, shall not be used
for any purpose other than fire fighting.

'L ~



NFPA 30 - 1987
FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE

CODE COMPLIANCE WALKDOWN CHECKLIST

Code
Section

No. Code Section Walkdown Remarks

5-5.7

5-5.7.1

Fixed Fire Control Equipment

A reliable water supply or other suitable fire
control agent shall be available in pressure
and quantity to meet the fire demands
indicated by the special hazards of operation,
storage,. or exposure as may be determined by
5-5.1.3.

+iW( ~

5-5.7.2 Hydrants, with or without fixed monitor
nozzles, shall be provided in accordance with
accepted practice. The number and placement
will depend on the hazard of the liquid-
processing facility, storage, or exposure as
may be determined by 5-5.3.1. See NFPA 24,
"Standard for the Installation of Private Fire
Service Mains and Their Appurtenances," for
information on this subject.

5-5.7.3 Where the need is indicated by the hazards of
liquid processing, storage, or exposure as
determined by 5-5.1.3, fixed protection may be
required utilizing approved sprinkler systems,
water spray systems, deluge systems, fire
resistive materials; or a combination of
these. See NFPA 13, "Standard for the
Installation of Sprinkler Systems," and NFPA

15, "Standard for Water Spray Fixed Systems
for Fire Protection," for information on these
subj ect.
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5-5.7.4 The following fire control systems may be
appropriate for the protection of specific
hazards as determined per 5-5.1.3. If
provided, such systems shall be designed,
installed, and maintained in accordance with
the following NFPA standards:

(a) NFPA ll, "Standard for Low Expansion Foam
and Combined Agent. Systems,"

(b) NFPA llA, "Standard for Medium and High
Expansion Foam Systems,"

(c) NFPA 12, "Standard on Carbon Dioxide
Extinguishing Systems,"

(d) NFPA 12A, "Standard on Halon 1301 Fire
Extinguishing Systems,"

(e) NFPA 12B, "Standard on Halon 1211 Fire
Extinguishing Systems,"

(f) NFPA 16, "Standard on Deluge Foam-Water
Sprinkler and Foam Water Spray. Systems,"

(g) NFPA 17,. "Standard for Dry Chemical
Extinguishing Systems."
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Chapter 6 Referenced Publications This chapter is for igformation purposes only.
Therefore, it is removed from this report.
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CODE COMPLIANCE VERIFICATION CHECKLIST
NFPA 30 - 1987

FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE

Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D-Document Summa of Results

1-1.1

GENERAL PROVISIONS

Scope and Application

This code applies to all flammable and
combustible liquids except those that are
solid at 100 F (37.8 C) or above.

Title

Title

Information Only

1-1.2 Requirements for the safe storage and use of
the great variety of flammable and combustible
liquids commonly available depend primarily on
their fire characteristics, particularly the
flash point, which is the basis for the
several classifications of liquids as defined
in Section 1-2. It should be noted that the
classification of a liquid can be changed by
contamination. For example, filling a Class
II liquid into a tank which last contained a
Class I liquid can alter its classification,
as can exposing a Class II liquid to the
vapors of a Class I liquid via an inter-
connecting vapor line (see. 2-2.6.4 and
2-3.5.6). Care shall be exercised in such
cases to apply the requirements appropriate
to the actual classification.

Information Only





Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D-Document Summa of Results

1-1.3 The volatility of liquids is increased by
heating. When Class II or Class III liquids
are exposed to storage conditions, use
conditions or process opera'tions where they
are naturally or artificially heated to or
above their flash points, additional require-
ments may be necessary. These requirements
include consideration for such items as
ventilation, exposure to ignition sources,
diking, and electrical area classification.

Information Only

1-1.4 Additional requirements may be necessary for
the safe storage and use of liquids that have
unusual burning characteristics, that are
subject to self-ignition when exposed to the
air, that are highly reactive with other
substances, that are subject to explosive
decomposition, or have other special
properties that dictate safeguards over and
above those specified for a normal liquid of
similar flash point classification.

Information Only

In certain installations the provisions of
this code may be altered at the discretion of
the authority having jurisdiction after
consideration of the speciql features such as
topographical conditions, barricades, walls,
adequacy of building exists, nature of

Information Only



Code
Section

No. Code Section

Information
Obtained By:
W Walkdown
D-Document Summa of Results

1-1.5
Cont'd

occupancies, proximity of buildings or
adjoining property and character of
construction of such buildings, capacity and
construction of proposed tanks and character
of liquids to be stored, nature of process,
degree of private fire protection to be
provided, and the adequacy of facilities of
the fire department to cope with flammable or
combustible liquid fires.

Existing plants, equipment, buildings,
structures, and installations for storage,
handling, or use of flammable or combustible
liquids that are not in strict compliance with
the terms of this code may be continued in use
at the discretion of the authority having
jurisdiction provided they do not constitute a
recognized hazard to life or adjoining
property. The existence of a situation that
might result in an explosion or sudden
escalation of a fire, such as inadequate
ventilation or confined spaces, lack of
adequate emergency venting of a tank, failure
to fireproof the supports of elevated tanks,
or lack of drainage or dikes to control spills
may constitute such a hazard.

Information Only



Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D-Document Summa of Results

1-1.7

1-1.7.1

This code shall not apply to:

Transportation of flammable and combustible
liquids. These requirements are contained in
the U.S. Department of Transportation regula-
tions or in NFPA 385, "Standard for Tank
Vehicles for Flammable and Combustible
Liquids."

Title

Information Only

1-1.7.2 Storage, handling, and use of fuel oil tanks
and containers connected with oil burning
equipment. These requirements are covered
separately in NFPA 31, "Standard for the
Installation of Oil Burning Equipment."

Information Only .

1-1.7.3 Storage of flammable and combustible liquids
on farms and isolated construction projects.
These requirements are covered separately in
NFPA 395, "Standard for the Storage of
Flammable and Combustible Liquids on Farms
and Isolated Construction Projects."

Information Only

1-1.7.4 Liquids without flash points that can be
flammable under some conditions, such as
certain halogenated hydrocarbons and mixtures
containing halogenated hydrocarbons. (See
NFPA 321, "Standard on Basic Classification of
Flammable and Combustible Liquids.")

Information Only



Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D Document Summa of Results

1-1.7.5 Mists, sprays, or foams. (Except flammable
aerosols in containers, which are included in
Chapter 4.)

Information Only

1-1.8 Installations are made in accordance with the
applicable requirements of standards of the
National Fire Protection Association: NFPA
32, "Standard for Drycleaning Plants;" NFPA 33,
"Standard for Spray Application Using Flammable
or Combustible Materials;" NFPA 34, "Standard
for Dipping and Coating Processes Using
Flammable or Combustible Liquids;" NFPA 35,
"Standard for the Manufacture of Organic
Coatings;" NFPA 36, "Standard for Solvent
Extraction Plants;" NFPA 37, Standard for the
Installation and Use of Stationary Combustion
Engines and Gas Turbines;" NFPA 45, "Standard
for Fire Protection for Laboratories Using
Chemicals; and Chapter 10 of NFPA 99,
"Standard for Health Care Facilities," shall
be deemed to be in compliance with this code.

Not Applicable to the
Donald C. Cook Nuclear Plant

1-1.9 Metrication. If a value for measurement as
given in this standard is followed by an
equivalent value in other units, the first
stated is regarded as the pequirement. The
given equivalent value may be approximate.

Information Only





Code
Section

No. Code Section

Information
Obtained By:
W Walkdown
D-Document Summa of Results

1-2 Definitions The scope of this chapter is not
included in this report.
Definitions are placed within
NFPA 30 for information
purposes only.

1-3 Storage
Liquids shall be stored in tanks or in con-
tainers in accordance with Chapter 2 or
Chapter 4.

Refer to applicable chapters
for compliance/noncomplia'nce

1 ~ 4 Pressure Vessel
All new pressure vessels containing liquids
shall comply with 1-4.1, 1-4.2, or 1-4.3,
as applicable.

Exits
Egress from buildings and areas covered by
this code shall be in accordance with NFPA
101, "Life Safety Code."

W, D

This chapter is not included in
this report. Pressure vessels are
not used for the purpose of
storing flammable/combustible
liquids.

~Gem l: The Plemmeble Liquid
Storage Room has two exits.
Does Not Com 1 : The Misc. Oil
Storage Room has insufficient
exits. An investigation is
ongoing to 'determine the upgrades
necessary for code compliance.
Technical Data $ 1, 2.

Ch 2. Tank Storage This entire chapter is not
included in this report. No
permanent flammable liquid tanks
exist within the security fence'.



Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D-Document Summa of Results

Ch 3 Piping, Valves, and Fittings This entire chapter is not
included in this report. No
flammable liquid piping systems
are installed within the Donald C.
Cook Nuclear Plant.

Ch 4 Container and Portable Tank Storage

4.1 Scope

4-1.1 This chapter shall apply to the storage of
liquids, including flammable aerosols, in
drums or other containers not exceeding 60
gal (227 L) individual capacity and portable
tanks not exceeding 660 gal (2498 L)
individual capacity and limited transfers
incidental thereto. For portable tanks
exceeding 660 gal (2498 L), Chapter 2 shall
apply.

Title

Title

Information Only

4-1.2 This chapter shall not apply to the following:

(a) Storage of containers in bulk plants,
service stations, refineries, chemical plants,
and distilleries.

\
(b) Liquids in the fuel tanks of motor
vehicles, aircraft, boats, or portable or
stationary engines.

Information Only

Information Only



Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D-Document Summa of Results

4-1.2
Cont'd

(c) Beverages, when packaged in individual
containers not exceeding a capacity of one
gallon.

Information Only

(d) Medicines, foodstuffs, cosmetics, and
other consumer products containing not more
than 50 percent by volume of water-miscible
liquids and with the remainder of the solution
not being flammable when packaged in
individual containers not exceeding one gallon
in size.

Information Only

(e) The storage of liquids that have no fire
point when tested by ASTM D 92-78, the
Cleveland Open Cup Test Method, up to the
boiling point of the liquid, or up to a
temperature at which the sample being tested
shows an obvious physical change.

Information Only

(f) The storage of distilled spirits and
wines in wooden barrels or casks.

Information Only

4-1.3

4-2

For the purpose of this chapter, unstable
liquids and flammable aerosols shall be
treated as Class IA liquids.

Design, Construction, and Capacity of
Containers

Information Only

Title





Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D»Document Summa of Results

4-2.1 Only approved containers and portable tanks
shall be used. Metal containers and portable
tanks meeting the requirements of, and con-
taining products authorized by, Chapter I,
Title 49 of the "Code of Federal Regulations"
(DOT Regulations), or NFPA 386, "Standard for
Portable Shipping Tanks for Flammable and
Combustible Liquids," shall be acceptable.
Polyethylene containers meeting the require-
ments of, and containing products authorized
by, DOT Specification 34, and polyethylene
drums authorized by DOT Exemption Procedures,
shall be acceptable. Plastic containers
meeting the requirements of ANSI/ASTM
D 3435-80, "Plastic Containers (Jerry Cans)
for Petroleum Products," used for
petroleum products within the scope of that
specification shall be acceptable.

W,D ~dam 1: Liquids are kept iu their
shipping containers within the
dedicated liquid storage rooms, or
are stored within approved
containers (no portable tanks
exist). Approved containers are
U/L or FM approved, with self
closing lids and an interior
flame arrester.
Technical data; 9.

4-2.2 Each portable tank shall be provided with one
or more devices installed in the top with
sufficient emergency venting capacity to limit
internal pressure under fire exposure
conditions to 10 psig (68.9, kPa), or 30
percent of the bursting pressure of the tank,
whichever is greater. The 'total venting
capacity shall be not less than that specified
in 2-2.5.4 or 2-2.5.6. At least one pressure-

Not applicable to the Donald C.
Cook Nuclear Plant as there are no
portable tanks in use.



Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D-Document Summa of Results

4-2.2
Cont'd

actuated vent havigg a minimum capacity of
F 000 cu ft (170 m ) of free air per hour
(14.7 psia (760 mm Hg) and 60 F (15.6 C) shall
be used. It shall be set to open at not less
than 5 psig (34.5 kPa). If fusible vents are
used, they shall be actuated by elements that
operate at a temperature not exceeding 300 F

0
0(148.9 C). When used for paints, drying oils,

and similar materials where plugging of the
pressure-actuated vent can occur, fusible
vents or vents of the type that soften to
failure at a maximum of 300 F (148.9 C) under
fire exposure may be used for the entire
emergency venting requirement.

4-2.3 Containers and portable tanks for liquids
shall conform to Table 4-2.3 except as
provided in 4-2.3.1 or 4-2.3.2.

~Cow l: A vlaual walkdowu
(performed by this author)
verified compliance with this
paragraph.

4-2.3.1 Medicines, beverages, foodstuffs, cosmetics,
and other common consumer products, when
packaged according to commonly accepted
practices for retail sales, shall be exempt
from the requirements of 4.2.1 and 4.2.3.

Not applicable to the
Donald C. Cook Nuclear Plant.



Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D-Document Summa of Results

4-2 '.2 DOT Type III polyethylene nonreusable con-
tainers, constructed and tested in accordance
with DOT specification 2U, treated if
necessary to prevent permeation, may be used
for storage of Class II and Class III liquids,
in all capacities not to exceed 2 1/2 gal.

Not applicable to the
Donald C. Cook Nuclear Plant.
Note: This section of the code is
considered a recommendation.

4-2.3.3 Class IA and Class IB liquids may be stored in
glass containers of not more than one gallon
capacity if the required liquid purity (such
as ACS analytical reagent grade or higher)
would be affected by storage in metal con-
tainers of if the liquid would cause excessive
corrosion of the metal container.

Not applicable to the
Donald C. Cook Nuclear Plant.
Note: This section of the code is
considered a recommendation.

4.3 Design, Construction, and Capacity of Storage
Cabinets

Title

4.3-1 Not more than 120 gal (454 L) of Class I,
Class II, and Class IIIA liquids may be stored
in a storage cabinet. Of this total, not more
than 60 gal (227 L) may be of Class I and
Class II liquids and not more than three (3)
such cabinets may be located in a single fire
area, except that, in all industrial occupancy,
additional cabinets may bq located in the same
fire area if the additional cabinet, or group
of not more than three (3) cabinets, is
separated from other cabinets or group of
cabinets by at least 100 ft (30 m).

~tom l : All portable storage
cabinets (with the exception of
Fire Zones 43 and 51) meet the
requirements of this paragraph.

Does Not Com 1 : Excessive
cabinets stored within Fire Zones
43 and 51 will be removed.
Currently six cabinets exist within
Fire Zone 51 and four cabinets
exist in Fire Zone 43.





Code
Section

No. Code Section

Lnformation
Obtained By:
W-Walkdown
D-Document Summa of Results

4-3.2 Storage cabinets shall be designed and
constructed to limit the internal temperature
at the center, 1 in. (2.5 cm) from the top to
not more than 325 F (162.8 C) when subjected
to a 10-minute fire test with burners
simulating a room fire exposure using the
standard time-temperature curve as given in
ASTM E 152-81a. All joints and seams shall
remain tight and the door shall remain
securely closed during the fire test.

W,D ~tern l: All cabinets iwith the
exception of 131-2) were visually
inspected and found to be of sound
design. All vents were plugged.
All cabinets were purchased to be
approved per UL or FM guidelines.
Technical Data; 9.

The cabinet is not required to be vented for
fire protection purposes; however, the
following shall apply:

(a) If the cabinet is vented for other
reasons, the cabinet shall be vented outdoors
in such a manner that will not compromise the
specified performance of the cabinet, as
acceptable to the authority having
jurisdiction.

Does Not Com 1 : Cabinet 131-2
will not remain securely closed
during a fire due to a broken
handle.

(b) If the cabinet is not vented, the vent
openings shall be sealed with properly fitted
metal bung.



Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D-Document Summa of Results

4-3.2.3 Listed cabinets that have been constructed
and tested in accordance with 4-3.2 shall be
acceptable.

See Section 4-3.2

4-4 Design, Construction, and Operation of
Separate Inside Storage Areas
(See Section 1-2, "Definitions.) (For
additional information, see Appendix C.)

Title

4-4.1 Inside Rooms Title

Note: This chapter is not
applicable to the Donald C. Cook
Nuclear Plant: since the storage
areas are "Cutoff Rooms" and not
"Inside Rooms" per the definitions
contained in Section 1.2 of this
code.



Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D-Document Summa of Results

4-4.2 Cutoff Rooms and Attached Buildings Title
4-4.2.1 Construction design of exterior walls shall

provide ready accessibility for fire fighting
operations through provision of access
openings, windows, or lightweight non-
combustible wall panels. Where Class IA or
IB liquids are dispensed, or where Class IA
liquids .are stored in containers larger than
one gallon, the exterior wall or roof
construction shall be designed to include
explosion-venting features, such as light-
weight wall assemblies, lightweight roof
assemblies, roof hatches, or windows of the
explosion-venting type. NFPA 68, "Guide for
Explosion Venting," provides information on
this subject.

W, D

W, D

Does Not Com 1 : The Miscellaneous
Oil Storage Room does not provide
ready access for fire fighting.
An investigation is ongoing to
determine the upgrades necessary
for code compliance.
Technical Data; 2, 3, 7.

Com 1 With Intent: The Flammable
Liquid Storage Room does have an
exit to the outside. This exit
is equipped with a window that
does provide explosion venting
features.
Technical Data; 1, 3, 7.

4-4.2.2 Where other portions of buildings or other
properties are exposed, each opening in the
exposing wall shall be protected with a

'isted1 1/2 hr (D) fire door installed in
accordance with NFPA 80, "Standard for Fire
Doors and Windows," and the walls shall have a
fire-resistance rating of'not less than 2 hrs.

W, D Does Not A 1 : These rooms are
positioned in locations where they
do not pose an exposure to other
portions of buildings or other
properties.





Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D-Document Summa of Results

4-4.2.3 Except as noted in 4-4.2.6, interior walls,
ceiling, and floors shall have a fire-
resistance rating of not less than 2 hrs where
floor area gf the room or building exceeds 300
sq ft (27 m ) or a fire-resistance rating of
not less

thorn
one hour for a floor area of 300

sq ft (27 m ) or less. Such construction
shall comply with the test specifications
given in NFPA 251, "Standard Methods of Fire
Tests of Building Construction and Materials."
Walls shall be liquidtight at the floor level.

W, D ~Com 1: Fire Doors are three hour
rated, fire dampers are 1 1/2 hour
(for FZ 89) and fabricated to
3-hour construction (see SSCA,
Rev. 1, Section 9.7) for FZ 131.
The walls have a fire resistant
rating of at least 2 hours.'ll
penetrations are sealed.
Technical Data; 1, 2, 3, 4, 5, 6, 13

4-4. 2.4 Openings in interior walls to adj acent rooms
or buildings shall be in accordance with
4-4.1.2(a).

W, D ~Com 1 : Fire doors are Class A
rated doors.
Technical Data; 1, 2, 3, 4, 5, 6.

4-4.2.5 Curbs, scuppers, special drains, or other
suitable means shall be provided to prevent
the flow of liquids under emergency conditions
into adjacent building areas except where the
individual container capacity is 5 gal
(18.9 L) or less or if the liquids stored are
only Class III liquids. The drainage system,if used, shall have sufficient capacity to
carry off expected dischaige of water from
fire protection systems an( hose streams.

W, D Does Not Com 1 : The drainage
system is plugged in both rooms.
Hence, liquid would back up in the
room during a fire and overflow
the curbs (which do comply with
this code).
Technical Data; 10, 11, 12.



Code
Section

No. Code Section

Information
Obtained By:
W Walkdown
D-Document Summa of Results

4-4.2.6 Roofs of attached buildings, one story in
height, may be lightweight noncombustible
construction if the separating interior wall
as specified in 4-4.2.3 has a minimum 3 ft
(0.90-m) parapet.

Not applicable to the Donald C.
Cook Nuclear Plant since these
storage rooms are not "attached
buildings".

4-4.2.7 Unprotected storage in cutoff rooms and
attached buildings shall comply with Table
4-4.2.7. (See 4-4.2.10 for mixed storage of
liquids.)

Not applicable to the Donald C.
Cook Nuclear Plant since these
storage rooms are "protected";

4-4.2.8 Protected storage in cutoff rooms and attached
buildings shall comply with Section 4-6 as
applicable. (See 4-4.2.10 for mixed storage
of liquids.)

See Section 4-6 for compliance/
non-compliance.

4-4.2.9 Wood at least 1 in (2.5 cm) nominal thickness
may be used for shelving, racks, dunnage,
scuffboards, floor overlay, and similar
installations.

~Com l : Some minor amonnts of wood
was being used as scuffboards in
both areas (FZ 89 and FZ 131).
This wood was at least 1" thick.

4-4.2.10 Where two or more classes of liquids are
stored in a single pile or rack section, the
maximum quantities and height of storage
permitted in that pile or rack section shall
be the smallest of the twq or more separate
quantities and heights. The maximum total

~Com l: The single pile or rack
storage contained within these
rooms complies with this
paragraph.
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4-4.2.10 quantities permitted shall be limited to a
Cont'd sum of proportional amounts that each class

of liquid present bears to the maximum total
permitted for its respective class; sum of
proportional amounts not to exceed 100
percent.

4-4.2.11 Dispensing operations of Class I or Class II
liquids are not permitted in cutoff rooms or
attac$ ed buildings exceeding 1000 sq ft
(93 m ) floor area. In rooms where dispensing
of Class I liquids is permitted, electrical
systems shall comply with 4-4.1.5, except
that within 3 ft (0.90 m) of a dispensing
nozzle area, the electrical system shall be
suitable for Class I, Division I; ventilation
shall be provided per 4-4.1.6; and operations
shall comply with the provisions of Chapter 5.

W, D

W, D

~Com 1 : Both storage rooms are
less than 1000 sq. ft.
Technical Data; 1, 2, 3.

~Com 1: Field verified to be
within electrical requirements
stated in this code. Verified
by this author as well as J.D.
Markum (NED, I&C Section).

Does Not Com 1 : Make up inlet is
located well above 12" from floor
(both rooms). No air flow switches
are on this system (both rooms).
Technical Data; 25

4-4.2.12 Basement Storage Areas. Class I liquids shall
not be permitted in the basement areas of cut-
off rooms and attached buildings. Class II
and Class IIIA liquids may be stored in base-
ments provided that automatic. sprinkler
protection and other fire protection
facilities are provided in accordance with
Section 4-6.

W, D ~Com 1 : These rooms are tot
considered to be in a "basement."
Technical Data; 1, 2, 3.

Indoor Storage Title
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4-5.1 Basic Conditions Title
4-5.1.1 The storage of any liquids shall not

physically obstruct a means of egress.
Class I liquids in other than separate inside
storage areas or warehouses shall be so placed
that a fire in the liquid storage would not
preclude egress from the area.

~Com 1: Liquids are stored iu such
a manner that adequate aisle space
is maintained for exits.

4-5.1.2 The storage of liquids in containers or
portable tanks shall comply with 4-5.2 through
4-5.7, as applicable. Where separate inside
storage areas are required, they shall conform
to Section 4.4. Where other factors
substantially increase or decrease the hazard,
the authority having jurisdiction may modify
the quantities specified.

See applicable sections for
compliance/non-compliance

4-5.1.3 Liquids used for building maintenance painting
or other similar infrequent maintenance
purposes may be stored temporarily in closed
containers outside of storage cabinets or
separate inside storage areas, if limited in
amount, not to exceed a 10-day supply at
anticipated rates of consuhption.

4-5.1.4 Class I liquids shall not 6e stored in a
basement, except as provided in 4-5.5.

W, D

~Com 1 : Liquids removed from their
dedicated storage rooms are under
the control of plant procedure
PMI-2270.
Technical Data; 9.

~Com 1: The Class 1 liquid
storage room is not in a basement
Technical Data; 2, 3.
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4-5.2 Dwellings and Residential Buildings Containing
Not More Than Three Dwelling Units and
Accompanying Attached and Detached Garages.'ot applicable to the Donald

C. Cook Nuclear Plant.

4-5.3 Assembly Occupancies, Buildings Containing
More Than Three Dwelling Units, and Hotels.

Not applicable to the Donald
CD Cook Nuclear Plant.

4-5.4 Office, Educational, and Institutional
Occupancies.

Not applicable to the Donald
C. Cook Nuclear Plant.

4-5.5 Mercantile Occupancies, Retail Stores, and
Other Related Areas Accessible to the Public.

Not applicable to the Donald
C. Cook Nuclear Plant.

4-5.6 General Purpose Warehouses. (See 1-2,
Definitions.)

Not applicable to the Donald
C. Cook Nuclear Plant.

4-5.7 Liquid Warehouses. (See 1-2, Definitions.) Title

Note: By strict definition these plant areas
do not meet the NFPA 30 requirements of a liquid
warehouse. However, we will conservatively
consider these areas liquid warehouses and
evaluated them to the requirements of Chapter
4-5.7 of NFPA 30.
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4-5.7.1 Liquid warehouses shall be separate, detached
buildings or shall be separated from other
type occupancies by standard 4-hr fire walls,
with communicating openings protected on each
side of the wall with automatic-closing,
listed 3-hr (A) fire doors. Fire doors shall
be installed in accordance with NFPA 80,
"Standard for Fire Doors and Windows."

Com 1 With Intent: The Flammable
Liquids Storage Room does comply
with this section. The Misc. Oil
Storage Room is separated from
other occupancies by 3 hour fire
walls. However, the Misc. Oil
Storage Room as well as the
adjacent areas have combustible
loadings of less than 3 hours. In;
addi.tion, sprinklers exist in all
of these areas for added
protection.
Technical Data; 1, 2, 3, 4, 5.

4-5.7.2 If the warehouse building is located more than
10 ft (3 m) but less than 50 ft (15 m) from an
important building or line of adjoining
property that can be built upon, the exposing
wall shall have a fire-resistance rating of at
least 2 hrs with each opening protected with a
listed 1 1/2-hr (D) fire door.

Not applicable to the Donald C.
Cook Nuclear Plant since the
exterior walls are not within 50 ft.
from an important building or
property line.

4-5.7.3 If the warehouse is located 10 ft (3 m) or
less from an important building or line of
adjoining property that can be built upon, the
exposing wall shall have a~fire-resistance
rating of 4 hrs with each opening protected
with a listed 3-hr (A) fire door.

Not applicable to the Donald C.
Cook Nuclear Plant since the
exterior walls are not within 10 ft.
from an important building or
property line.
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4-5.7.4 An attached warehouse, having communicating
openings in the required 4-hr fire wall
separation from the adjacent building area,
shall have these openings protected by:

(a) Normally closed, listed 3-hr (A) fire
doors on each side of the wall. These doors
may be arranged to stay open during material
handling operations, only if the doors are
designed to close automatically in a fire
emergency by provision of listed closure
devices.

W, D Not applicable to the Donald C.
Cook Nuclear Plant since neither
of the two liquid storage rooms is
an "attached warehouse".
Technical Data; 1, 2.

(b) Noncombustible, liquidtight raised sills
or ramps, at least 4 in. (10 cm) in height,
or other design features to prevent flow of
liquids to the adjoining area.

4-5.7.5 Fire doors shall be installed in accordance
with NFPA 80, "Standard for Fire Doors and
Windows."

W, D ~Com l : Fire Doors are "A" rated
Technical Data; 3, 4, .5.

4-5.7e6 The total quantity of liquids within a liquid
warehouse shall not be resgricted. The
maximum pile heights and maximum quantity per
pile, arranged as palletizqd and/or solid pile
storage, shall comply with Table 4-4.2.7, if

~Com l: No solid pile storage
greater than 5 ft. in height was
noted at the time of this inspection.
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4-5.7.6 unprotected, or Table 4-6.1(a) if protected,
Cont'd in accordance with Section 4-6. The storage

heights of containers on protected racks shall
comply with Table 4-6.1(b), as applicable.

Exception: An unprotected liquid warehouse
located a minimum of 100 ft (30 m) from
exposed buildings or adjoining property that
can be built upon is not required to conform
to Table 4-4.2.7, if there is protection for
exposures. Where protection for exposures is
not provided, a minimum 200 ft (61 m) distance
is required.

4-5.7.7 Class I liquids shall not be permitted in the
basement areas of liquid warehouses. Class II
and Class IIIA liquids may be stored in base-
ments provided that automatic sprinkler
protection and other fire protection
facilities are provided in accordance with
Section 4-6.

W,D Not applicable to the Donald C.
Cook Nuclear Plant since storage
areas are not in the basement.
Technical Data; 1, 2, 3.

4-5.7.8 Limited amounts of combustible commodities,
as defined in the scope of. NFPA 231, "Standard
for General Storage," and 'HFPA 231C, "Standard
for Rack Storage of Materipls," may be stored
in liquid warehouses if protection is provided

~corn l : No ordinary combnsribla
storage is stored within either
the Flammable Liquids Storage
Room or the Misc. Oil Storage Room.
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4-5.7.8
Cont'd

in accordance with Section 4-6, and the
ordinary combustibles, other than those used
for packaging the liquids, are separated a
minimum of 8 ft (2.4 m) horizontally, by
aisles or open racks, from the liquids in
storage.

4-5.7.9 Empty or idle combustible pallet storage shall
be limite) to a maximum pile size of 2500 sqft (232 m ) and to a maximum storage height of
6 ft (1.8 m). Idle pallet storage shall be
separated from liquids by at least 8 ft
(2.4 m) wide aisles. However, pallet storage
in accordance with NFPA 231, "Standard for
General Storage," shall be acceptable.

~tom 1: No pallet storage is
needed for these storage areas.
Hence, no storage was noted at the
time of the

inspections'-5.7.10

Containers in piles shall be separated by
pallets or dunnage to provide stability and to
prevent excessive stress on container walls.
Portable tanks stored over one tier high shall
be designed to nest securely, without dunnage.
(See NFPA 386, "Standard for Portable Shipping
Tanks for Flammable and Combustible Liquids,"
for information on portable tank design.)
Materials handling equipment shall be suitable
to handle containers and tanks safety at the
upper tier level.

~tom 1: All pile storage appears
to be stable (engineering
judgement). No visual excessive
stress was evident on container
walls.
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4-5.7.11 No container or portable tank shall be stored
closer than 36 in. (0.90 m) to the nearest
beam, chord, girder, or other roof member in
an unprotected warehouse.

Not applicable to the Donald C.
Cook Nuclear Plant since these
warehouses are protected by wet
pipe sprinkler systems.

4-5.7.12 Solid pile and palletized storage shall be
arranged so that piles are separated from each
other by at least 4 ft (1.2 m). Aisles shall
be provided so that no container or tank is
more than 12 ft (3.6 m) from an aisle. Where
storage on racks exists as permitted in this
Code, a minimum 4 ft (1.2 m) wide aisle shall
be provided between adjacent rows of racks and
any adjacent storage of liquids. Main aisles
shall be a minimum of 8 ft (2.4 m) wide, and
access shall be maintained to all doors
required for

egress'Com
1 : Both storage areas are

well maintained and have adequate
aisle space. Both rooms have but
one rack available for rack storage.
Doors and accessways are well
maintained for egress.

4-5.7.13 Mixed Storage. When two or more classes of
liquids are stored in a single pile, the
maximum quantity permitted in that pile shall
be the smallest of the two or more separate
maximum quantities and the heights of storage
permitted in that pile shall be the least of
the two or more separate h'eights as given in
Tables 4-4.2.7 or 4-6el(a)< as applicable.

~Com 1: The liquid storage
contained within these rooms
complies with this paragraph.
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4-5.7.13
Cont'd

When two or more classes of liquids are stored
in the same racks as permitted in this Code,
the maximum height of storage permitted shall
be the least of the two or more separate
heights given in Table 4.6.1(b).

4-6 Protection Requirements for Protected Storage
of Liquids

Title

4-6.1 Containers and portable tanks storing
flammable and combustible liquids may be
stored in the quantities and arrangements
specified in Tables 4-6.1(a) and 4-6.1(b),
provided the storage is protected in
accordance with 4-6.2 and 4-6.5, as
applicable.

Recommendation Only.

Other quantities and arrangements may be used
where suitably protected and approved by the
authority having jurisdiction.

Recommendation Only.

4-6.2 Where automatic sprinklers are used, they
shall be installed in accordance with NFPA 13,
"Standard for the Installation of Sprinkler
Systems," and approved by the authority having
jurisdiction. (For additiqnal information,
see Appendix D.)

~dern l: A welkdowm (performed
by this author) of the sprinklers
installed within these rooms was
conducted and it was found that
the systems meet the intent of
NFPA 13.
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4-6.2.1 Other systems such as automatic foam-water
systems, automatic water-spray systems, or
other combinations of systems may be
considered acceptable if approved by the
authority having jurisdiction. (For
additional information, see Appendix D.)

Not applicable to the Donald C.
Cook Nuclear Plant since these
areas are protected with wet pipe
sprinkler systems.

4-6.3 Racks storing Class I or Class II liquids
shall be either single-row or double-row as
described in NFPA 231C, "Standard for Rack
Storage of Materials."

~Com 1 : The one rack in each room
is considered a single row rack.
No in-rack sprinklers are required
for these 8'igh racks.

4-6.4 Ordinary combustibles other than those used
for packaging the liquids shall not be stored
in the same rack section as liquids, and shall
be separated a minimum of 8 ft (2.4 m)
horizontally, by aisles or open racks, from
liquids stored in racks.

~Com 1: These areas are utilized
for the sole purpose of storing
combustible and flammable liquids.
No ordinary combustibles are
stored in these rooms.

4-6.5 In-rack sprinklers shall be installed in
accordance with the provisions of NFPA 231C,
"Standard for Rack Storage of Materials,"
except as modified by 4-6.2. Alternate lines
of in-rack sprinklers shall be staggered.
Multiple levels of in-rack'prinkler heads
shall be provided with water shields unless
otherwise separated by horizontal barriers, or
unless the sprinkler heads are listed for such
installations.

Not applicable to the -Donald C.
Cook Nuclear Plant since these
areas do not need in-rack sprinklers.
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4-7 Fire Control Title

Suitable fire extinguishers or preconnected
hose lines, either 1 1/2 in. (3.8 cm) lined
or 1 in. (2.5 cm) hard rubber, shall be
provided where liquids are stored. Where
1 1/2 in. (3.8 cm) fire hose is used, it shall
be installed in accordance with NFPA 14,
"Standard for the Installation of Standpipe
and Hose Systems."

WI D ~gem 1 : Fire extimguishers are
stored outside of rooms. Hose
lines are also stored outside of
rooms. A cursory review of NFPA
14 (performed by this author)
verified compliance with this
code.
Technical Data; 14, 15, 3, 18.

4-7.1.1 At least. one portable fire extinguisher having
a rating of not less than 20-B shall be
located outside of, but not more than 10 ft
(3 m) from, the door opening into any separate
inside storage area.

W, D Com 1 With Intent: The fire
extinguisher to the Misc. Oil
Storage Room is greater than 10 ft
from the door. However, the plant
fire brigade is well trained and
location of extinguishers are kept
on fire pre-plans. No problems
with locating extinguishers are
expected.
Technical Data; 3, 7, 14.

4-7.1.2 At least one portable fire extinguisher having
rating of not less than 20-.B shall be
located not less than 10 ft (3 m), nor more
than 50 ft (15 m), from any Class I or Class
II liquid storage area located outside of a
separate inside storage area.

W, D Com 1 With Intent: The portable
fire extinguishers may not always
fall within the distance require-
ments since the cabinets are also
portable. However, the plant fire
brigade is well trained and loca-
tion of extinguishers are kept on
fire pre-plans. No problems with
locating extinguishers are expected.
Technical Data; 3, 7.
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4-7.1.3 In protected general purpose and liquid ware-
houses, hand hose lines shall be provided in
sufficient number to reach all liquid storage
areas.

W, D ~Com 1: Hand hose lines are
provided in sufficient number to
reach all liquid storage areas.
Note: See comment for Chapter 4-5.7.
Technical Data; 3, 14, 16.

4-7.1.4 The water supply shall be sufficient to meet
the fixed fire protection demand, plus a total
of at least 500 gal (1892 L) per minute for
inside and outside hose lines. (See C-4-6.2.)

W,D ~Com 1 : The fire protection water
supply is adequate to meet this
requirement.
Technical Data; 16.

4-7.2 Control of Ignition Sources. Precautions
shall be taken to prevent the ignition of
flammable vapors. Sources of ignition include
but are not limited to: open flames;
lightning; smoking; cutting and welding; hot
surfaces; frictional heat; static, electrical,
and mechanical sparks; spontaneous ignition,
including heat-producing chemical reactions;
and radiant heat.

W,D ~Com 1 : Ignition sources are
controlled by plant procedures.
No flammable vapors were noted at
the time of this inspection.
Technical Data; 9.

4-7.3 Dispensing of Class I and Class II liquids in
general-purpose or liquid warehouses shall not
be permitted unless the dispensing area is
suitably cut off from other'rdinary
combustible or liquid storage areas, as
specified in Section 4-4, and otherwise
conforms with the applicable provisions of
Section 4-4.

W,D ~Com 1 : No ordinary combustibles
are stored within areas dispensing
Class I and Class II liquids.
These rooms are suitably cut off
from other ordinary combustibles.
Note: See comment for Chapter 4-5.7.
Technical Data; 1, 2, 3.
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4-7.4 Materials with a water reacticity degree of 2
or higher, as outlined in NFPA 704, shall not
be stored in the same area with other liquids.

W,D ~Com 1: No materials with a water
reacticity of 2 or higher were
noted at the time of this inspec-
tion. A request has been made to
include this requirement within
PMI-2270.
Technical Data; 24.

4-8 Outdoor Storage Title

NOTE: This chapter is not
applicable to the Donald C. Cook
Nuclear Plant since the storage
areas. are considered "cut off
rooms" and not "outdoor storage."
No outdoor storage exists.

5-1 Scope

5-1.1 This chapter applies to operations involving
the use or handling of liquids either as a
principal or incidental ac'tivity, except as
covered elsewhere in this (ode or in other
NFPA Standards.

CHAPTER 5 OPERATIONS
(See Appendix F for Cross-Reference Tables) Title

Title

Information Only
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5-1.2 The provisions of this chapter relate to the
control of hazards of fire involving liquids.
These provisions may not provide adequate
protection for operations involving hazardous
materials or chemical reactions nor do they
consider health hazards resulting from
exposure to such materials.

Information Only

5-2 General
Liquid processing operations shall be located
and operated so that they do not constitute a
significant fire or explosion hazard to life,
to property of others, or to important
buildings or facilities within the same plant.
Specific requirements are dependent on the
inherent risk in the operations themselves,
including the liquids being processed,
operating temperatures and pressures, and the
capability to control any liquid or vapor
releases or fire incidents that might occur.
The interrelationship of the many factors
involved must be based on good engineering and
management practices to establish suitable
physical and operating requirements. (See
5-5.1.3.)

Not applicable to the Donald C.
Cook Nuclear Plant since this is
not considered a "liquid
processing operation."

5.3

5-3.1

Facility Design

Location

Title

Title
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5-3.1.1 The minimum distance of a processing vessel to
adjoining property or to the nearest important
building on the same property shall be based
on the stability of the liquid and vessel
capacity and shall be in accordance with Table
5-3.1.1, except as modified in 5-3.1.2 ~

Not applicable to the Donald C.
Cook Nuclear Plant.

5-3.1.2 Where process vessels are located in a
building and the exterior wall facing the
exposure (line of adjoining property that can
be built upon or nearest important building on
the same property) is greater than 25 ft
(7.6 m) from the exposure and is a blank wall
having a fire-resistance rating of not less
than 2 hrs, any greater distances required in
Table 5-3.1.1 may be waived. Where a blank
wall having a fire-resistance rating of not
less than 4 hrs is provided, distance require-
ments may be waived. In addition, when Class
IA or unstable liquids are handled, the wall
shall have explosion resistance in accordance
with good engineering practice. (See 5-3.2.7
relative to explosion relief of other walls of
this building.)

Not applicable to the Donald CD

Cook Nuclear Plant.
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5-3.1.3 Other liquid processing equipment, such as
pumps, heaters, filters, exchangers, etc.,
shall not be located closer than 25 ft (7.6 m)
to property lines where the adjoining property
is or can be built upon, or to the nearest
important building on the same property that
is not an integral part of the process. This
spacing requirement may be waived where
exposures are protected as outlined in 5-3.1.2.

Not applicable to the Donald C.
Cook Nuclear Plant.

NOTE: Equipment operated at pressures over
1000 psig (7000 kPa) may require greater
spacing.

5-3.1.4 Processing equipment in which unstable liquids
are handled shall be separated from unrelated
plant facilities that use or handle liquids by
either 25 ft (7.6 m) clear spacing or a wall
having a fire-resistance rating of not less
than 2 hrs. The wall shall also have
explosion resistance in accordance with good
engineering practice.

Not applicable to the Donald C.
Cook Nuclear Plant.

5-3.1.5 Each process unit or building containing
liquid-processing equipmen't shall be
accessible from at least ope side for fire
fighting and fire control.

Not applicable to the Donald C.
Cook Nuclear Plant.

5-3.2 Construction Title
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5-3.2.1 Processing buildings or structures shall be of
fire-resistive or noncombustible construction,
except that combustible construction may be
used when automatic sprinklers or equivalent
protection is provided, subject to approval of
the authority having jurisdiction. (See NFPA
220, "Standard on Types of Building
Construction.")

Not applicable to the Donald C.
Cook Nuclear Plant.

5-3.2.2 Where walls are required for separation of
processing operations from other occupancies
or property lines, they shall have a fire-
resistance rating of at least 2 hrs. In
addition, when Class IA or unstable liquids
are being stored or processed, the separating
wall shall have explosion resistance in
accordance with good engineering practice.
(See 5-3.2.7 relative to explosion relief of
other walls of this building or area.)

~Com l: The door to the exterior
of the building is equipped with a
window which would provide some
explosion relief. Due to the
limited amount of flammable
liquids being stored here, this
window provides adequate protec-
tion against explostion. This
statement is based on this
author's engineering judgement.
Note: The first sentence of this
requirement does not apply since
no liquid processing occurs at the
Cook Nuclear Plant.

5-3.2.3 Class I liquids shall not be handled or used
in basements. Where Class< I liquids are
handled or used above grade within buildings
with basements or closed pits into which
flammable vapors may travel, such below grade
areas shall be provided with mechanical
ventilation designed to prevent the accumula-
tion of flammable vapors. Means shall be
provided to prevent liquid spills from running
into basements.

W,D ~tom l : Class l liquids are
stored on the ground floor within
a building that has no basement.
Four inch ramps are provided to
keep liquids from spilling to the
outside.
Technical Data; 1, 3.
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5-3.2.4 Provision for smoke and heat venting may be
desirable to assist access for fire fighting.
NFPA 204M, "Guide for Smoke and Heat Venting,"
provides information on this subject.

W,D Com 1 with intent'lthough no
specific fire pre-plan exists for
this area at this time, the fire
brigade is well trained in manual
venting of areas (by the use of
collapsible duct tubing). In
addition, we expect natural smoke
and heat venting to occur through
the glass window installed on the
exterior door. In addition, this,
section of the code is only a
recommendation.
Technical Data; 7.

5-3.2.5 Areas shal'1 have exit facilities arranged to
prevent occupants 'from being trapped in the
event of fire. NFPA 101, "Code for Safety
to Life from Fire in Buildings and
Structures," provides information on the
design of exit facilities. Exits shall not
be exposed by the drainage facilities
described in 5-3.4.

W,D Does not com 1 'he Miscellaneous
Oil Storage Room does not meet the
exit requirements required by
NFPA 101.
~Com l: The Flammable Liquids
Storage Room has adequate exits.
Technical Data; 1,2

5-3.2e6 Adequate aisles shall be myintained for un-
obstructed movement of personnel and fire
protection equipment.

~Com l: Adequate aisle space was
evident during these code
compliance walkdowns.
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5-3.2.7 Areas where Class IA or unstable liquids are
processed shall have explosion venting through
one or more of the following methods:
(a) open air construction; (b) lightweight
walls and/or roof; (c) lightweight wall panels
and roof hatches; (d) windows of explosion-
venting type. NFPA 68, "Guide for Explosion
Venting," provides information on this subject.

Not applicable to the Donald C.
Cook Nuclear Plant.

5-3.3 Ventilation Title
5-3.3.1 Enclosed processing areas holding or using

Class II liquids, or Class II or Class III
liquids above their flash points, shall be
ventilated at a rate of not3less than 1 cu ft
per minute per sq ft (0.3 m ) per min per m )
of solid floor area. This shall be accomp-
lished by natural or mechanical ventilation
with discharge or exhaust to a safe location
outside the building without recirculation.
Exception: Recirculation is permitted whereit is monitored continuously using a fail-safe
system that is designed to automatically sound
an alarm, stop recirculation, and provide full
exhaust to the outside in the event that
vapor-air mixtures in concqntration over one-
fourth of the lower flammable limit are
detected.

Not applicable to the Donald C.
Cook Nuclear Plant since these
rooms are not processing areas.
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5-3.3.
Cont'd

1 Provision shall be made for introduction of
make-up air in such a manner as to avoid
short-circuiting the ventilation. Ventilation
shall be arranged to include all floor areas
or pits where flammable vapors may collect.
Where natural ventilation is inadequate,
mechanical ventilation shall be provided and
shall be kept in operation while flammable
liquids are being handled. Local or spot
ventilation may be needed for the control of
special fire or health hazards. Such
ventilation, if provided, can be utilized for
up to 75 percent of the required ventilation.
NFPA 91, "Standard for the Installation of
Blower and Exhaust Systems for Dust, Stock,
and Vapor Removal or Conveying," and NFPA 90A,
"Standard for the Installation of Air
Conditioning and Ventilating Systems," provide
information on this subject.

5-3.3.2 Equipment used in a building and the ventila-
tion of the building shall be designed to
limit flammable vapor-air mixtures under
normal operating conditions to the interior
of equipment, and to not more than 5 ft
(1.5 m) from equipment that exposes Class I
liquids to the air. Examples of such
equipment are dispensing stations, open
centrifuges, plate and frame filters, open
vacuum filters, and surfaces of open equipment.

~Com l : No open Class l liquids
were found. Dispensing of Class I
liquids is done by pouring or
pumping. The pumping equipment
used is of the type that would
limit the flammable vapor-air
mixtures (pump from the top of the
barrels, thus the heavier
flammable vapors would stay within
the barrels).
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5-3.4

5-3.4.1

Drainage

Emergency drainage systems shall be provided
to direct flammable or combustible liquid
leakage and fire protection water to a safe
location. This may require curbs, scuppers,
or special drainage systems to control the
spread of fire (see 2-2.3). Appendix A of
NFPA 15, "Standard for Water Spray Fixed
Systems for Fire Protection," provides
information on this subject.

W,D

Title

Does not com 1 The drainage
system for the Miscellaneous Oil
Storage Room and Flammable Liquids
Storage Room is plugged.
Technical Data; 10, 11.

5-3.4.2 Emergency drainage systems, if connected to
public sewers or discharged into public
waterways, shall be equipped with traps or
separators.

Not applicable to the Cook Plant
since no drainage system exists
for these rooms (see 5-3.4.1).

5-3.4.3 A facility shall be designed and operated to
prevent the normal discharge of flammable or
combustible liquids to public waterways,
public sewers, or adjoining property.

~Com l: Flammable aud combustible
liquids are not normally dis-
charged into public waterways,
sewers or adjoining property.

5-3.5

5-3.5.1

Electrical Equipment

This section shall apply to areas where Class
I liquids are stored or handled and to areas
where Class II or Class III liquids are stored
or handled at a temperature above their flash
points (see 1-1.3).

Title

Information Only
NOTE: By this paragraph this
chapter applies to the Flammable
Liquid Storage Room and does not
apply to the Miscellaneous Oil
Storage Room.
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5-3.5.2 All electrical equipment and wiring shall be
of a type specified by, and installed in
accordance with, NFPA 70, "National Electrical
Code "

~Com 1: Field verified to be
within electrical requirements
stated in this code. Verified by
this author as well as J.D. Markum
(NED, I&C Section).

5-3.5.3 So far as it applies, Table 5-3.5.3 shall be
used to delineate and classify areas for the
purpose of installation of electrical
equipment under normal conditions. In the
application of classified areas, a classified
area shall not extend beyond an unpierced
floor, wall, roof, or other solid partition.
The designation of classes and divisions is
defined in Chapter 5, Article 500, of NFPA 70,
"National Electrical Code. (See NFPA 497A,
"Recommended Practice for Classification of
Class I Hazardous (Classified) Locations for
Electrical Installations in Chemical Process
Areas," and 497M, Manual for Classification of
Gases, Vapors, and Dusts for Electrical
Equipment in Hazardous (Classified)
Locations," for guidance.)

~Com 1: Field verified to be
within electrical requirements
stated in Table 5-3.5 '. Verified
by this author as well as J.D.
Markum (NED, I&C Section).

5-3.5.4 The area classifications listed in Table
5-3.5.3 are based on the pqemise that the
installation meets the applicable requirements
of this code in all respects. Should this not
be the case, the authority having jurisdiction
shall have the authority to classify the
extent of the area.

Information Only
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5-3.5.5 Where the provisions of 5-3.5.1, 5-3.5.2,
5-3.5.3, and 5-3.5.4 require the installation
of electrical equipment suitable for Class I,
Division 1 or Division 2 locations, ordinary
electrical equipment including switchgear may
be used if installed in a room or enclosure
that is maintained under positive pressure
with respect to the classified area. Ventila-
tion make-up air shall not be contaminated.
NFPA 496, "Standard for Purged and Pressurized
Enclosures for Electrical Equipment," provides
details for these types of installations.

Not applicable to the Donald C.
Cook Nuclear Plant's flammable
liquid storage area.

5-3.5.6 For marine terminals handling flammable
liquids, Figure 5-3.5.6 shall be used as a
minimum basis to delineate and classify areas
for the purpose of installation of electrical
equipment.

Not applicable to the Donald C.
Cook Nuclear Plant.

5.4

5.4.1

Liquid Handling, Transfer, and Use

General

Title

Title

5.4.1.1 Class I liquids shall be kept in closed tanks
or containers when not actually in use. Class
II and Class III liquids s)all be kept in
closed tanks or containers when ambient or
process temperature is at or above their flash
point.

W,D ~Cam l: No open pools'of
liquids were found at the
this inspection. Control
flammable and combustible
is assured by PMI-2270.
Technical Data; 9.

Class 1
time of
of
liquids

5-4.1.2 Where liquids are used or handled, provisions
shall be made to promptly and safely dispose of
leakage or spills.

~Com l: Good cleanliness was
noted by area walkdowns.
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5-4.1.3 Class I liquids shall not be used outside
closed systems where there are open flames or
other ignition sources within the classified
areas as set forth in Table 5-3.5.3.

W,D ~Com l: Plant procedures control
the use of flammable liquids, open
flames and other ignition sources.
Technical Data; 9

5-4.1.4 Transferring liquids by means of pressurizing
the container with air is prohibited. Trans-
ferring liquids by pressure of inert gas is
permitted only if controls, including
pressure-relief devices, are provided to limit
the pressure so it cannot exceed the design
pressure of the vessel, tank, container, and
piping system.

~Com 1.: Liquids are transferred
by hand pumps or by gravity
(pouring).

5-4.1.5 Positive displacement pumps shall be provided
with pressure relief discharging back to the
tank, pump suction, or other suitable
location, or shall be provided with interlocks
to prevent overpressure.

Not applicable to the Donald C.
Cook Nuclear Plant.

5-4.1.6 Piping, valves, and fittings shall be in
accordance with Chapter 3, "Piping, Valves,
and Fittings."

Refer to Chapter 3.

5-4.1.7 Listed flexible connectors may be used where
vibration exists. Approved hose may be used
at transfer stations.

Not applicable to the Donald C.
Cook Nuclear Plant.

5-4.2 Equipment. Equipment shall be designed and
arranged to prevent the unintentional escape
of liquids and vapors and to minimi'ze the
quantity escaping in the event of accidental
release.

~Corn )~l 'quipment is designed and
arranged to prevent escape of
liquids and vapors.





Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D-Document Summa of Results

5.4.3 Incidental Use of Liquids

5.4.3.1 This section shall be applicable where the use
and handling of liquids is only incidental to
the principal business, such as automobile
assembly, construction of electronic
equipment, furniture manufacturing, or other
similar activities.

Title

Information Only

5.4.3.2 Class I and Class II liquids shall be drawn
from or transferred into vessels,
containers, or portable tanks in the following
manner only:

(a) from original shipping containers with a
capacity of 5 gal (19 L) or less,

Comply

(b) from safety cans,

(c) through a closed piping system,

Comply

Not applicable to the Donald C.
Cook Nuclear Plant.

(d) from portable tanks oi containers by
means of a device drawing (hrough an opening
in the top of the tank or container, or,

Comply

(e) by gravity through a listed self-closing
valve or self-closing faucet, or

Comply
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5-4.3.2 (f) if hose is used in the transfer
Cont'd operation, it shall be equipped with a self-

closing valve without a hold-open latch in
addition to the outlet valve. Only listed or
approved hose shall be used.

Not applicable to the Donald C.
Cook Nuclear Plant.

5-4.3.3 Except as provided in 5-4.3.4 and 5-4.3.5, all
storage shall comply with Chapter 4, "Container
Storage."

Refer to applicable sections

5-4.3.4 The quantity of liquid that may be located
outside of storage cabinets, inside storage
rooms, cut-off rooms and attached buildings,
general purpose warehouses, liquid warehouses,
or other specific processing areas that are
cut off by at least a 2-hr fire-rated
separation from the general plant area shall
not exceed the greater of the quantity in
either (a) or the sum of (b), (c), (d), and
(e) below:

(a) A supply for one day, or

(b) 25 gal (95 L) of Class IA liquids in
containers,

(c) 120 gal (454 L) of Class IB, IC, II, or
III, liquids in containers,

W,D Com 1 With Exce tion's stated
in PMI-2270, flammable liquids are
returned to the storage room and/or
storage cabinets at the completion
of each )ob or whenthe liquids
must be left unattended. The
combustible liquid requirement is
not as restrictive. However, this
procedure does require that the
Shift Supervisor be made aware of
any required temporary storage
areas. By plant walkdown, this
author noted that no combustible
or flammable liquids were found
outsi'de of their dedicated storage
rooms or portable flammable liquid
cabinets.
Technical Data; 9
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5.4.3.4 (d) Two portable tanks each not exceeding 660
Cont'd gal (2498 L) of Class IB, IC, Class II, or

Class IIIA liquids, and

(e) 20 portable tanks each not exceeding 660
gal (2498 L) of Class IIIB liquids.

5-4.3.5 Where quantities of liquids in excess of the
limits in 5-4.3.4 are necessary, storage shall
be in tanks, which shall comply with the
applicable requirements of Chapter 2, "Tank
Storage," and Section 5.3, 5-4.1, and 5-4.2.

W,D Com 1 with exce tion'n certain
instances a temporary combustible
oil storage location may be set up
outside of dedicated storage
rooms. No tanks are used for
these instances. However, these
locations are temporary and under
the control of the Shift Super-
visor.
Technical Data; 9.

5-4.3.6 Areas in which liquids are transferred from
one tank or container to another container
shall be separated from other operations that
might represent an ignition source by distance
or by fire-resistant construction. Drainage
or other means shall be provided to control
spills. Natural or mechanical ventilation
shall be provided in accordance with 5-3.3,
"Ventilation." NFPA 91, "Standard for the
Installation of Blower and Exhaust Systems for
Dust, Stock, and Vapor Removal or Conveying,"
provides information on the design and
installation of mechanical ventilation.

W,D

~Comical

liquids are transferred in
either the Miscellaneous Oil
Storage Room or the Flammable
Liquids Storage Room. These rooms
are separted from the plant by
substantial fire walls. Refer to
Section 5-3.3 for HVAC compliance/
non-compliance. Refer to Section
5-3.4 for drainage compliance/non-
compliance.
Technical Data; 1,2,3,4,5.
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5-4.4 Loading and Unloading Operations. This chapter is not applicable to
the Donald C. Cook Nuclear Plant.

5-4.4.2 Wharves. This chapter is not applicable to
the Donald C. Cook Nuclear Plant.

5-5

5-5.1

5-5.1.1

Fire Prevention and Control

General

This section covers the commonly recognized
management control systems and methods used to
prevent or minimize the loss from fire or
explosion in liquid processing facilities.

NOTE: Other recognized factors of fire
prevention and control, involving construction,
location, separation, etc., are covered
elsevhere in this chapter.

Title

Title

Information only

Note: Since no liquid processing
facilities exist at this facility
this entire section does not
apply.

5-5.2 Control of Ignition Sources Title

5-5.2.1 Precautions shall be taken'to prevent the
ignition of flammable vapors. Sources of
ignition include, but are not limited to:

W,D ~Comical fire prevention practices
are strictly enforced by plant
procedure PMI-2270.
Technical Data; 9 4
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5-5.2.1
Cont'd

(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)
(j)
(k)
(1)

open flames
lightning
hot surfaces
radiant heat
smoking
cutting and welding
spontaneous ignition
frictional heat or sparks
static electricity
electrical sparks
stray currents
ovens, furnaces, and heating equipment

5-5.2.2 Smoking shall be permitted only in designated
and properly identified areas.

W,D ~Corn>~l'il storage areas are
designated "No Smoking" areas by
PHI-2270
Technical Data; 9

5-5.2.3 Welding, cutting, and similar spark-producing
operations shall not be permitted in areas
containing flammable liquids until a written
permit authorizing such work has been issued.
The permit shall be issued by a person in
authority following his/her inspection of the
area to assure that proper precautions have
been taken and will be foll,owed until the job
is completed. (See NFPA 515, "Standard for
Fire Prevention in Use of Cutting and Welding
Processes.")

W,D ~Corn i~1' welding, burning and
grinding permit is required before
starting any of these activities.
These permits are issued by the
Plant Fire Protection Coordinator.
Technical Data; 9
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5-5.2.4 Static Electricity. All equipment such as
tanks, machinery, and piping where an
ignitable mixture may be present shall be
bonded or connected to a ground. The bond or
ground or both shall be physically applied or
shall be inherently present by the nature of
the installation. Electrically isolated
sections of metallic piping or equipment shall
be bonded to the other portions of the system
or individually grounded to prevent hazardous
accumulations of static electricity. NFPA 77,
"Recommended Practice on Static Electricity,"
provides information on this subject.

W,D ~Corn >~1 When transferring liquids
from bulk storage to approved
containers, the two containers are
required to be grounded per PMI-
2270.
Technical Data; 9

5-5.3 Inspection and Maintenance Title
5-5 '.1 All fire protection equipment shall be

properly maintained and periodic inspections
and tests shall be done in accordance with
both standard practice and equipment
manufacturer's recommendations.

W,D Com 1 with exce tion'prinkler
alarms are tested annually by Ops.
Surveillance Test Procedures.
Pumps are tested on an eighteen
month testing cycle. These tests
do not follow standard practice
cycles. However, the equipment
is well maintained and combined
with the defense-in-depth fire
protection redundancy, we feel
confident that the fire protection
features of these rooms will
perform when needed.
Technical Data; 17

5-5.3.2 Maintenance and operating practices shall
control leakage and prevent spillage of
flammable liquids.

~Corn)~l' field walkdown of these
areas verified compliance with
this paragraph.



Code
Section

No. Code Section

Information
Obtained By:
W-Walkdown
D-Document Summa of Results

5-5.3.3 Combustible waste material and residues in
operating areas shall be kept to a minimum,
stored in covered metal containers, and
disposed of daily.

~Comical'oth of the liquid stoarge
areas were free of combustible
waste material.

5-5.3.4 Ground areas around facilities where liquids
are stored, handled, or used shall be kept
free of weeds, trash, or other unnecessary
combustible materials.

~Comical'round
areas were clear of

unnecessary combustible material.

5-5.3.5 Aisles established for movement of personnel
shall be maintained clear of obstruction to
permit orderly evacuation and ready access for
manual fire fighting activities.

~Ccm l adequate aisle space was
evident during this author'
walkdown.

5-5.4 Emergency Planning and Training Title
5.5.4.1 An emergency action plan, consistent with the

available equipment and personnel, shall be
established to respond to fire or other
emergencies. This plan shall include the
following:

(a) Procedures to be used. in case of fire,
such as sounding the alarm, notifying the fire
department, evacuating personnel, and
controlling and extinguishing the fire.

(b) Appointment and training of persons to
carry out fire safety duties.

(c) Maintenance of fire protection equipment.

Does not com 1 'hile a fire pre-
plan exists for the Miscellaneous
Oil Storage Room, no pre-plan
exists for the Flammable Liquids
Storage Room. Cook Nuclear Plant
pre-plans do not cover all of the
requirements stated in this section,
however, all requirements are met
by the following:
a) pre-plans
b) pre-plans & training procedures
c) plant procedures
d) plant procedures
e) pre-plans & training procedures
f) plant procedures
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5-5.4 ' (d) Holding fire
drills'ont'd

(e) Shutdown or isolation of equipment to
reduce the escape of liquid.

Technical Data; 7.

(f) Alternate measures for the safety of
occupants while any fire protection equipment
is shut down.

5-5.4.2 Personnel responsible for the use and operation D
of fire protection equipment shall be trained
in the use of that equipment. Refresher
training shall be conducted at least annually.

~Comical'he fire brigade is
trained by approved fire brigade
training procedures.
Technical Data; 26.

5-5.4.3 Planning of effective fire control measures
shall be coordinated with local emergency
response agencies.

~Corn)~l'he fire brigade is
responsible for fire fighting
within the power block. Coordina-
tion with local emergency response
agencies is controlled by
PMI-2270.
Technical Data; 9

5-5.4.4 Procedures shall be established to provide for
safe shutdown of operations under emergency
conditions. Provisions shall be made for
periodic training, inspection, and testing of
associated alarms, interlocks, and controls.l

~Corn)~l Safe shutdown of the plant
is assured by ECA 4023 %01.001
Operators are being periodically
trained on this procedure.
Technical Data; 12

5-5.4.5 The emergency procedure shall be kept readily
available in an operating area and updated
regularly.

~Comical

emergency procedures are
kept in the Control Room.
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5-5.4.6 Where premises are likely to be unattended for
considerable periods of time, a summary of the
emergency plan shall be posted or located in a
strategic and accessible location.

Not applicable to the Donald C.
Cook Nuclear Plant.

5-5.5

5-5.5.1

Detection and Alarm

An approved means for prompt notification of
.fire or emergency to those within the plant
and to the available public or mutual aid fire
department shall be provided.

W, D

Title

~Com 1 : Annunciator Response
Procedures will assure prompt
notification.
Technical Data; 19, 20

5-5.5.2 Those areas, including buildings, where a
potential exists for a flammable liquid spi3.1,
shall be monitored as appropriate. Some
methods may include:

~Com 1: The Operation Department
makes daily tours of the plant,
including the flammable and
combustible liquids rooms.

(a) Personnel observation or patrol;

(b) Process monitoring equipment that would
indicate a spill or leak may have occurred;

5-5.6

(c) Provision of gas detectors to
continuously monitor the area where facilities
are unattended.

Portable Fire-Control Equipment Title
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5-5.6.1 Listed portable fire extinguishers shall be
provided for facilities in such quantities,
sizes, and types as may be needed for the
special hazards of operation and storage as
determined per 5-5.1.3. NFPA 10, "Standard
for Portable Extinguishers," provides
information on the suitability of various
types of extinguishers.

W, D ~Com 1 : Fire extingnishers are
stored outside of rooms. A
cursory review of NFPA 10 (performed
by this author) verified that we
meet the intent of with this code.
Technical Data; 3, 14, 18

5-5 ~ 6. 2 When the need is indicated per 5-5. 1, 3,
water may be utilized through standpipe and
hose systems (see NFPA 14, "Standard for the
Installation of Standpipe and Hose Systems" ),
or through hose'connections from sprinkler
systems using combination spray and straight
steam nozzles= to permit effective fire control
(see NFPA 13, "Standard for the Installation
of Sprinkler Systems" ).

W, D ~Com 1: Fire hose stations are
provided outside of rooms. A
cursory review of NFPA 14 (performed
by this author) verified
compliance with this code.
Note: We use spray nozzles due to
the affects that straight stream
nozzles could have on high voltage
equipment.
Technical Data; 3, 14,. 15

5-5.6.3 When the need is indicated per 5-5.1.3, mobile
foam=apparatus shall be provided. NFPA 11C,
"Standard for Mobile Foam Apparatus," provides
information on the subject'.

Not applicable to the Donald C.
Cook Nuclear Plant since 5-5.1.3
does not apply to this facility.

5-5.6.4 Automotive and trailer-mounted fire apparatus,
where determined necessary, shall not be used
for any purpose other than fire fighting.

~Corn)~l'ire Protection equipment
is restricted to its intended
purpose per PMI-2270.
Technical Data; .9
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5-5.7 Fixed Fire Control Equipment Title
5-5.7.1 A reliable water supply or other suitable fire

control agent shall be available in pressure
and quantity to meet the fire demands
indicated by the special hazards of operation,
storage, or exposure as may be determined by
5-5.1.3.

W,D ~Com 1 : A more than auftable
water supply is available.
Technical Data; 16

5-5.7.2 Hydrants, with or without fixed monitor
nozzles, shall be provided in accordance with
accepted practice. The number and placement
will depend on the hazard of the liquid-
processing facility, storage, or exposure as
may be determined by 5-5.1.3. See NFPA 24,
"Standard for the Installation of Private Fire
Service Mains and Their Appurtenances," for
information on this subject.

W, D Com 1 with exce tion: Hydrants
are available for these areas.
However, the yard hydrants are
approximately 300 ft. apart rather
than 250 ft apart. The increase
in spacing does not affect these
storage areas since both rooms are
within 250 ft. of a hydrant.
Technical Data; 16, 22

5-5.7.3 Where the need is indicated by the hazards of
liquid processing, storage, or exposure as
determined by 5-5.1.3, fixed protection may be
required utilizing approved sprinkler systems,
water spray systems, deluge systems, fire
resistive materials, or a combination of
these. See NFPA 13, "Standard for the
Installation of Sprinkler Systems," and NFPA
15, "Standard for Water Spray Fixed Systems
for Fire Protection," for information on these
subj ect.

W, D ~Com 1: A ffxed pipe, automatfc
sprinkler system exists for this
area. A cursory review of NFPA 13
(performed by this author) verified
that we meet the intent of this code.
Technical Data; 23
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5-5.7.4 The following fire control systems may be
appropriate for the protection of specific
hazards as determined per 5-5.1.3. If
provided, such systems shall be designed,
installed, and maintained in accordance with
the following NFPA standards:

Recommendation Only. Not applicable
to the Donald C. Cook Nuclear Plant
since these type systems are not
installed in either the Flammable
Liquids or Combustible Oil
Storage Rooms.

(a) NFPA ll, "Standard for Low Expansion Foam
and Combined Agent Systems,"

(b) NFPA 11A, "Standard for Medium and High
Expansion Foam Systems,"

(c) NFPA 12, "Standard on Carbon Dioxide
Extinguishing Systems,"

(d) NFPA 12A, "Standard on Halon 1301 Fire
Extinguishing Systems,"

(e) NFPA 12B, "Standard on Halon 1211 Fire
Extinguishing Systems,"

(f) NFPA 16, "Standard on Deluge Foam-Water
Sprinkler and Foam Water Spray -Systems,"

(g) NFPA 17, "Standard fog Dry Chemical
Extinguishing Systems."
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Chapter 6 Referenced Publications This chapter is for information
purposes only. Therefore, it is
removed from this report.
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1.0 PURPOSE

1.1 The purpose of this calculation is to identify the applicable
sections of the NFPA Code addressed, determine a method of
verification for each applicable code section and confirm compliance
for the plant fire protection systems within our review.

2.0 ASSUHPTIONS

For the purpose of this report, it is assumed that under most conditions
the authority having )urisdiction was the architect/engineer (A/E) for
the plant who is American Electric Power Service Corporation (AEPSC)
unless other wise incicated.

3.0 HETHODOLOGY

3.1 Reference Section 2.1.1 of Impell Pro]ect Instruction PI-FP-01,
Revision l.

3.2 An item identified in the Code Compliance Verification Checklist
which "Does Not Comply" or is shown as an "Open Item" is further
discussed in the Code Compliance Summary Report, Impell Report
Number 09-0120-0123.

4.0 RESULTS

Reference the Code Compliance Verification Checklist.
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References

1 0120-108-006C

2 0120-108-0060

3 0120-108-006K

4 0120-108-006F

5 0120-108-0066

6 0120-108-006H

Halkdown Verificat1on Checklists

Impell Calculation, NFPA 15
Code Compliance Halkdown
Verif1cation Checklist
Charcoal F1lters/Zones 33A,34A)

Impell Calculation, NFPA 15
Code Compliance Halkdown
Verification Checkli st
(Charcoal Filters/Zones 69, 70, 73)

Impell Calculation, NFPA 15
Code Compliance Halkdem
Verification Checklist
(Aux. HZ Storage Tank/Yard)

Impell Calculation, NFPA 15
Code Comp11ance Ha1kdom
Verificat1on Checklist
(Charcoal F1lter/Zone 49)

Impell Calculation, NFPA 15
Code Compl1ance Halkdown
Verification Checkli st
(Charcoal Filter/Zone 50)

t

Impell Calculation, NFPA 15
Code Compliance Halkdown
Verification Checklist
(Charcoal Filter/Zone 5)

0 11/20/87

0 11/20/87

0 11/20I87

0 11/20/87

0 11IZOI87

0 11/20/87

2 12 HHP 4030.STP.020

Procedures

Fire Protect1on-Hater
Preoperational Test Procedure

Inspection of the Fire Protect1on
System Oeluge and Preact1on Spray
Headers 1n the Aux111ary Build1ng

0 07/03/74

3 03/06/86

3 12 THP 4030.STP.223 Fire Protection Hater System Test 6 09/1 1 /87

NAPA 15 - Code Compliance Verification

"zr a A'I: S

ec 8

IlU+ELL

o nts

CALC HO
0120-108-006

PAGE
a

OF
c



4



References
(Continued)

4 12 OHP 4030.STP.12Q

2 SD-DCC-FP101

4 OCCPH104QCS

5 DCCPH102QCS

6 RFC ~1-2680

8 DCCFP109QCS

9 RFC N2-2695
RFCDL REF f52

10 OCCFP108QCS

Zola
Fire Protection System-
Hater and Carbon Dioxide

Techn1cal Data

Letter
From: R.J. Daley
To: R.H. Jurgensen
Instruction Book„ Grinnel and
Star Fire Systems Equipment"

System Description, Fire
Protection System-Hater

Specification for Fire Protection
Systems of D.C. Cook Nuclear Plant

Piping Spec1f1cation

Shop and Field Fabricat1on and
Erection

Appendix R Sprinkler System
Hodfffcation Packet

Instruction Hanual for
, Appendix "R" Sprinkler'ddftions - RFC's 01-2680

and 02-2695 (Phoenix Contractors)

Fabrication and Installation
of Appendix R Spr1nkler Systems.
Specification for RFC's
DC-02-2695 and ~1-2680
PSI (Pover Systems Inc.)

Hydraulic Calculat1ons
(Phoen1x Contractors)

Design of hpp. R Sprinkler Systems,
Spec1fication for RFC's
OC-02-2695 and ~f-2680
(Phoenix Contractors)

11 01/30/87

07/15/74

2 Draft

0 04/02/71

4 11/09/72

4 05/24/73

0 09/17/85

0 02/10/84

08/—/84

2 . 02/1Q/84
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References
(Continued)

11 0120-108-007

12 0120-108-008

Impel 1 Calculation, NFPA 72D
Code Coepliance Verification
Checklist

Iapell Calculation, NFPA 72E
Code Coepli ance Verification
Checklist

0 05/16/88

0 05/16/88

13

14

Telecopy froa Al Hall to D. Hoover

ANI's Recoamendations for Carbon
Filters

15 ROC froa O. Kipley Ambient Cond'Itions of Plant
to 8. Genre

12/14/87

09/—/77

12/03/87

16 Hydraulic Calculation for 'The ' 12/18/71
Hydrogen Sulk Storage Tanks'Grinnell)

17 RFC 412-2231
RFCDL REF f53

18 0120-108-006

19 DCC-FP-103

Hydraulic Calculations
(Phoenix Contractors)

Impell Calculation; NFPA 15
Code Ccepliance Verif'ication
Checklist

Fire Protection Systeas-
Hiscellaneous

04/26/79

0 04/22/88

3 08/26/87

DRP No. 74

Licensing Documents

Donald C. Gook, FHA Docket
No. 50-316

1 01/30/87

Drawings

1 Hodyaan DHG 127-1 Control Rooa Cable Vault Sprinkler
Piping Planvier

2 OHG 46-032-71H-18 High Roof Area Sprinkler Piping
Planview (Grinnell)

2 06/18/75

5 03/03/72
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References-
(Contfnued)

3 DHG 46-032-71H-1 6

4 DHG 12-5152K-Z

OHG 12-5152L-2

6 OHG 12-5152A-1

7 DHG HB-1181

DHG 46-032-71H-12

OHG OC 1 fc 2&FP-
PHX-FILE-015000

Druaefng Area Sprinkler Piping
Planvfew (Grfnnell)

Floe Diagram Fire Protectfon-
Hater System Oeta11s - Yard
Pf p1ng

Flow Ofagraa Fire Protectfon-
Hater System Details - Turbine
Bldg.

Flov Ofagrms Fire Protectfon-
Hater Piping at Pueps

Filter Unit Fire Nose Connection
RFC-12-2463 '465
"Hydrogen Storage Tanks and Valve
Header for High Roof, Oruaefng
Area, and Quts1de Tanks" (Grfnnell)

DHG DC 1 0 2-HFP-PHX-FILE-
015000 Contractor's .Access
Sprinkler Drawing fros
RFC-12-1437

5 02/28/72

2 07/01 I87

2 02/25/87

01/22/87

A 08/20/81

'4 12I17/71

2 12/07/81

10

12

13

DHG DC-2-HFP-RD22695- Elev. 633'-0 Aux. Bldg. East
009-002 (AEPSC No.) Piping Corridor (Phoen1x DHG)

DHG OC-2-HFP-RD22695- Elev. 633'-0 Aux. Bldg. North
010-002 (AEPSC No.) Piping Corridor (Phoenix OHG)

OHG DC-2-HFP-RDZ2695- Elev. 633'-0 Aux. Bldg. South
008-Ml (AEPSC No. Piping Corridor (Phoenix OHG)

OHG OC-2-HFP-R022695- Inspectors Test Detail Elev.
025-000 (AEPSC No.) 633'-0 Aux. Bldg. N. Corridor

(Phoenix OHG)

7 06/19/84

8 06/19/84

8 06/11/84

2 06/13/84

15 OHG OC-2-HFP-R022695- Elev. 633'-0 Turbine Bldg. Supply
007-001 (AEPSC No.) P1pfng Deta11s (Phoenix DHG)

14 OHG OC-2-HFP-RO22695- Details f Sections Elev. 633'-0
012-Ml (AEPSC No.) Bldg N. Corridor (Phoenix OHG)

2 06/14/84

2 06/04/84
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'16

17

18

19

20

21

22

References
(Continued)

OHG OC-2-HFP-RD22695- Elev. 620'-6 Aux. Bldg. l{VAC Roox
023-001 (AEPSC No.) Unit fl (Phoenix DHG)

OHG OC-2-HFP-RO22695- Kiev. 609'-0 Aux. Bldg. - Fire
022-002 (AEPSC No.) Protection Piping

DHG OC-2-HFP-RO22695- Kiev. 609'-0 Aux. Bldg. - Fire
022-001 (AEPSC No.) Protection Piping <Phoenix DHG)

OHG DC-2-HFP-RD22695- RFC-02-2695 Elevation 609 Turbine
- 024-001 (AEPSC No.) Bldg. Riser Diagram (Phoenix DHG)

DHG OC-2-HFP-RD22695- Elev. 609'-0 Aux. Bldg. Section
020-001 (AEPSC No.) Views (Phoenix DHG)

OHG OC»2-HFP-RO22695- Kiev. 609'-0 Turbine Bldg. Supply
006-002 (AEPSC No.) Piping Details (Phoenix DHQ)

OHG DC-1 I 2-HFP-RFC- hs-Built for Aux. Bldg. 587'
609'FC-2621001-001

(AEPSC No.)

2 06/13/84

8 07/02/86

6 06/19/84

3 06/15/84

6 06/19/84

4 06/05/84

24

DHG OC-2-HFP-RO22695-
021-002 (AEPSC No.)

OHG DC-2-HFP-RD22695-
019-001 (AEPSC No.)

Kiev. 609'W Aux. Bldg. East/Hest
Piping'Corridors <Phoenix DHQ)

Kiev. 609'-0 Aux. Bldg. - CCH Fire
Protection - Sidewall Sprinklers
(Phoenix DHG)

3 07/02/86

7 06I19/84

25

26

27

28

29

OHG OC-2-HFP-RD22695-
005-004 (AEPSC No.)

OHG DC-2-HFP-RO22695-
004-004 (AEPSC No.)

Units 1 0 2 Aux. Feed Pump Corridor
Sprinkler Systea (Phoenix DHG)

r
Unit 2 Emerg. OG Pump/Corridor
Sprinkler Systea (Phoenix DHG)

OHG DC-2-HFP-RD22695- South Stair of Aux. Bldg.
003-004 (AEPSC No.) Elev. 587'-0 Sprinkler Hater

Curtain (Phoenix OHG)

DHG OC-2-HFP-RD22695- RFM2-2695 Elev. 587'«Inspection
016-003 (AEPSC No.) Test Conn. (Phoenix OHG)

tNG OC-2-HFP-RM2695- North Stair of Aux. Bldg.
002-004 (AEPSC No.) Elev. 587'-0 Sprinkler Hater

Curtain (Phoenix DHG)

6 06/13/84

6 06/13/84

4 05I14/84

4 06/13I84

6 06/10/84
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References
(Continued)

ll!! Ra~a Date
30 DHG OC-1 0 2-HFP-RFC- As-Builts for Aux. Bldg. 587' 609'

2621-002-001 (AEPSC (Phoenix DHG)
Ko.)

31 DHG DC-1 8 2-HFP-RFC- As-Bu11ts for Aux. Bldg. 587'
609'621-003-001(AEPSC (Phoenix DHG)

No.)

32 OHG DC-1 5 2-HFP-RFC- As-Builts for Aux. Bldg. 587'
609'621-004-001(AEPSC (Phoenix DHG)

No.)

33 OHG OC-1 8 2-HFP-RFC- As-Builts fo Aux. Bldg. 537'
609'621-005-00l(AEPSC (Phoenix DHG)

No.)

34 DHG OC-2-HFP-RO22695- East Sta1r of Aux. Bldg.
001-004 (AEPSC No.) Elev. 573'-0 5 587'-0 Sprinkler

Hater Curtain (Phoenix OHG)

06/01/84

6 06/13/84

35 DHG 2-5152K-1

36 OHG 12-5152E-2

37 OHG 12-5401-7

38 OHG 12-5401A-6

39 OHG 1-5152J .

40 DHG 46-032-71H-15

41 OHG Phoenix T-591-H

42 Hodgman OHG 121-15

43 OHG 12-5152D

Flo«Diagram, Fire Protection - Hater
System Details - Turhine Bldg. t
Screen House

Flo«Diagram, Fire Protection - Hater
Charcoal Filters

Aux. Bldg. Fire Protection Piping
to Charcoal Fi.1 ters

Aux. Bldg. F1re Protect1on Piping
to Charcoal Filters
Flo« 01agram, Fire Protect1on -

'aterSystem Details - Turbine Bldg.t Screen House

Grinnell Sprinkler Ora«ing for
Unit 1 Auxiliary Feed Pump Room

Un1t 1 Emergency OG Ramp

Unit 2 AFH Pump Initial
Installation DHG

Flat Diagram, Fire Protection
Hater Aux. and'Containment
Bu11dings

02/25I87

07/07/87

6 Q1/22I86

5 01/10/78

0 '0/06/86

0 09/24/71

0 03/08/84

1 05IQ1/75

0 10/6/86
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The vater spray systems evaluated for the D. C. Cook
Nuclear Plant are limited to the systems protecting
the charcoal f)lters and the auxiliary bulldlng
hydrogen cyl)nder storage tanks. These systems vere
evaluated using the requirements of the 1973 edit)on
of NFPA 15 vh$ ch vas the current edit)on during
system fnstallatlon. These systems are located as
follovs:

Zone 5
Zone 33A
Zone 34A
Zone 49
Zone 49
Zone 49
Zone 50
Zone 50
Zone 69
Zone 69
Zone 70
Zone 73
Yard

Unit 12-HV-SATFU
Un) t 1-HV-CIPX-1
Unt t 2-HV-CIPX-1
Un) t 1-HV-AES-1
Un) t 1-HV-AES-2
Un) t 12-HV-AFX
Un< t 2-HV-AES-1:
Un) t 2-HV-AES-2'n)t 1-HV-CPR-1
Un) t 2-HV-CPR-1
Un) t 1-HV-ACRF-1
Unit 2-HV-ACRF-1
Aux. Bldg. H2 Tube Racks

Oue to ALARA |',hkgh radiation) concerns, only one
charcoal f)lter un$ t vas made accessfb1e during
the valkdovns. Therefore, the vater spray
nozzle arrangements vith1n the f)ltration units
are assumed slmllar for all un)ts.

NFPA 15 -,Code Compliance Verification
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COOE COHPLIANCE VERIFICATION CHECKLIST
Q~F'~7

N

Code
Section

Ho.
Code Section

Information Required
Verification Hethod

M ~ 'lhlkdtnm
0 ~ Oocument Search

Smeary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

1010

.1011

1020

1030

1031

1032

1033

huua

This standard is a ainiom standard for the
design, installation, maintenance,-and test
of water spray fixed systems, for fire
protection service.

lhter spray is applicabl ~ for protection of
specific hazards and equipment, and may be
installed independently of or supplementary

'o

other foms of fire protection systems or
equipment.

Hazards. lhter spray protection is
acceptable for the protection of hazards
involving:

(a) Gaseous and liquid flowable materials.
(b) Electrical hazards such as transformers,

oil s0tches, and motors.
(c) Ordinary combustibles such as paper,

eood, and textiles.
(d) Certain hazardous solids.

Purposes. In general, eater spray may be
used effectively for, any one or a combination
of the follering purposes:

~ (a) Extinguishment of fire.
(b) Control of burning.
(c) Exposure protection.
(d) Prevention of fire.

Title

Title
Information Only

Information Only'.'his entire section ~

has been omitted.

Ti tie

Information Only

Information Only

Information Only
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CODE COHPLIANCE VERIFICATION CHECKLIST

5KHM~B

Code
Section

Ho.
Code Section

Inforaetion Required
Verification Nethod

M ~ Malkdown
0 ~ Oocment Search

Smeary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

I

A
O
C4

O0
8'0

l5

O

V.
0

O

1040

1042

There are limitations to the use of water
spray which shall be recognized. Such
limitations involve the nature of the
equipoent to be protected, the physical
and cheeical properties of the materials
involved and the environaent of the hazard.

Other standards also consider liaitations to
the application of water (slop-over,
frothing, electrical clearances, etc.) (see
"Hazardous Chemicals Oata", HFPA Ho. 49, 1913
and "Fire Hazard Properties of Flaaeable
Liquids, Gases, Volatile Solids", NFPA No.
32+, 1969.)

(a) A careful study shall be aude of the
physical and cheaical properties of the
materials for which water spray
protection is being considered. in order
to detereine the advisability of its use.
The flash point. specific gravity,
viscosity, miscibility and solubility of
the material, tenperature of the water
spray and the nodal tenperature of the
hazard to be piotected are among the
factors which aust be given consideration.

(b) The slop-over or frothing hazard shall
be considered where water spray nay
encounter confined eaterials at a high
teeperature or having a wide distillation
ranges

Title

Hot applicable: The systees which
constitute this review are confined to
charcoal filters and hydrogen storage
tanks. Mater spray systems are
recognized as acceptable aeans of
suppression for these Class A
coebustibl ~ hazards.
Ref: Malkdown Checklist Xo. 1-6.

Hot Applicable. The water spray
systeas for which this revie~ is per-
fomed are confined to charcoal
filter and hydrogen storage tanks
systees. This type of analysis is
not necessary since ~ater is
considered a well suited agent for
this Class A cenbustible;
Ref: Malkdown Checklist Ho. 1-6.

Hot Applicable: This requireeent
discusses Class 8 coebustibles. There
are no systens subject to this evalua-
tion protecting Class 8 coebustibles
in safety related areas.
Ref: Malkdown Checklist No. 1-6.

foal





CODE COHPLIANCE VERIFICATION CHECKLIST

MFhJSU9Q

Code
Section

Ho.
Code Section

Information Required
Verification Nethod

Valkdown
0 Docent Search

Sumnary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

(c) '%ter solubl ~ materials. such as alcohol,
require special consideration. Fires
involving spills of such materials may
usually be controlled, until
extinguished by dilution, and in some
cases, the surface fire may be
extinguished by an adequate application
rate and coverage. Each water soluble
material shall be tested under the
conditions of use to determine the
applicability of a water spray system,
unless sufficient supportive data is
already available.

Not Appl icabl ~: This r equirement
discusses Class B combustibles. There
are no systems sub]ect to this evalua»
tion protecting Class S.combustibles
in safety related areas.
Ref: Malkdown Checklist No. 1-6.

C)

I
CI
Cl

qQ
HQ

1043

1044

(a) General. The clearances given are for
altitudes of 3,300 feet or less. At
altitudes in excess of 3,300 feet, the
clearance shall be increased at the rate
of one percent for each 330-foot
increase in altitude above 3,300 feet.

(d) 'Mater spray shall not be used for direct
-application to materials which react
with water, such as metallic sodium or
.calcium carbide, which produce violent
reactions or increased hazardous
products as a result of heated vapor
emission; or for liquefied gases at
cryogenic temper'atures, such as
liquified natural gas, which boil
violently when heated by water.

Equipment Involved. Consideration shall be
given to the possibility of damage,
distortion, or failure of equipment operating .

at high surface temperatures.

Not Applicable: There are no hazards
of the type described in this require-
ment which are protected with water
spray systems in safety related areas.
Ref: Nalkdown Checklist No. 1-6.

Not Applicable: There are no hazards
of the type described in this
requirement which are protected'with
water spray systems .in safety related
aleas ~

Ref: l4lkdown Checklist No. 1<.

Title
Not applicable: The plant is below
the specified altitude.
Ref: Licensing Document No. l.
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ONPLIAHCE VERIFICATION CHENLIST
MHK35=19'

Code
Section

Ho.
Code Section

Information Required
Verification Hethod

V ~ Nalkdown
0 Oocwent Search

Suanary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

O0
C4

(b) Clearance

Clearance between any portion of
water spray equipment and
unenclosed or uninsulated live
electrical components, at other
than ground potential, shall not be
less than that given in
Table 1044(b) or Figure 1044(b).

The clearances are based upon
minimum general practices related
to design BIL (Basic Insulation
Level) values. To coordinate the

, required clearance with the
electrical design, the design BIL
of the equipment being water spray
protected shall be used as a basis,if available. Where the design BIL
i's hot available, the voltage may
be used as a basis. However, in
either event, the clearance between
'uninsulated energized parts of the-
electrical system equipment and any
portion of the water spray system
shall not be less than the minimum
clearances provided elsewhere for
electrical system insulation on any
individual component (the minlsxjm
unshielded straight line distance
from the exposed electrical parts
to nearby grounded ob)ects). BIL
values are expressed as KV
(kllovolts)} the number being the
crest value of the full wave
impulse test.

Hot Applicable: There are no hazards
of the type described in this
requirement.
Ref: Nalkdown Checklist Ho. 1-6.

Hot Applicable: There are ho hazards
of the type described in this
requirement.
Ref: Malkdown Checklist Ho. 1-6.
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CQOE CONPLIANCE VERIFICATHN CHECKLIST

HHL15MH
VA

Code
Section

Ko.
Code Section

Inforoati on Required
Verification method

N ~ Malkdcnm
D ~ DocIwent Search

Sunnary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

AL
n0
0
O

A0
8

'CI

O

1050

1051

1060

1061

Mater spray systei design shall be entrusted
only to responsible persons fully experienced
in this field (see 4010).

The contractor shall prepare and subnit a
description and diagraw of the systeo and its
urpose, slaintenance and instruction
ulletins, and the applicable parts of the

Sprinkler Contractors Certificate covering
slaterial and tests (see "Standard for the
Installation of Sprinkler Systens", HFPA 13>
1973) certifying that the Icork has been
coeplyted and tested in accordance with plans
and specifications; before requesting final
approval of the eater spray system.

Title

Information Only'Verification of the
referenced code section and Chapter 7
Icill demonstrate coepliance Qth this
requireeent.

Titl~

Open Itesl'. No docINIentation provided
'orverification of this code section.

Cl

Cl
I I

CI
CO
I

ID
CD

ll

V.
O
Ql

0



CODE GNPLIANCE VERIFICATION CHECKLIST
HEED'iMB

Code
Section

No.
Code Section

Inforeation Required
Verification Hethod

V ~ Malkdmm
.D ~ Docent Search

Smeary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

2010

2011

2012

2020

2021

All coeponent parts shall be coordinated to
provide ccjnplete systee. Systees shall. be
operable by autoerotic eaans with
suppleeentary aanual tripping oaans.

Nanual operation, only, is acceptable
Were:

(1) Automatic operation of the systea
presents a hazard to personnel, or

(2) A system is isolated and is attended by
trained personnel at all tiaes.

Only listed nor materials and devices shall
be enployed in the installation of systees
except that, vhere age and condition permit,
listed devices such as special systee water
control valves and their accessories, circuit
closers, eater aotor alam devices,
nonautoeatic pattern spray nozzles. etc., say
be reused, but if reused they shall be
reconditioned by the original aenufacturer.
The original aanufacturer shall furnish a
certificate, stating that such specified
devices have been reconditioned and tested
and are considered satisfactory for reuse.

.Systea coeponents installed out of doors, or
in the presence of a corrosive atmosphere,
shall be constructed of aeterials which All
resist corrosion or be covered vith

iI,

0',

D

Title

Title

Canply: For the aanual hose
hook-up systee in zone 5, the
thermistor heat-detector erich alaras
in the control rooe %11 satisfy the
requirement that trained personnel
attend the systea at all times.
Ref: Alkdovn Checklist No. 6;
Technical Data No. 2 Chapters 9 C 10;
Drawing No. 7.

Open Item: No documentation provided
for verification of this code section.

Title

Coeply.'ll piping for the hydrogen
cylinder tank eater spray systee is of
galvanized steel, and is covered with
a protective coating.



COOE CONPLIANCE VERIFICATION CHECKLIST
g~FPA '~Q

Y

Code
Section

No.
Code Section

Information Requi red
Verification NethodI ~ Malkdmm

D ~ Document Search

Suaeary of Results
(List results and reference

details in calculations,
sketches, etc.y as required)

2030

2031

protective coatings. The threaded ends of
galvanized pipe, after installation, shall be
protected against corrosion.

~ Care shill be taken in the application of
nozzle types..Distance of "thrum or

" location of noizle from surface shall be
limited by the

noesis�

's discharge
characteristics (see 4070).

Ref: Malkdown Checklist No. 3;
Technical Data No. l.
Not Applicable: The remaining water
spray systems are not installed out
of doors.
Ref: Valkdown Checklist 1, 2, 4, 5,
fi 6.

Title
Does Not Comply. A walkdown shows
that the support plates for the .
filters will obstruct the water
discharge to all the filters.
Ref: Nalkdem Checklist No. 1, 2, 4,
5, C 6.

~ ~

5

5
O

V
O

Ct

O

2041

Care shall also be taken in the selection of
nozzles to obtain waterways which are not
easily obstructed by debris, sediment, sand,
etc., in the water. Requirements for
stainers and their replacement ar ~ described
in 2110 and 4110.

Pipe ind tube used in water spray systems
shall be of the materials listed in Table Ho.
2011. The chemical properties, physical

roperties and dimensions of the materials
isted in Table No. 2Q1 shill conform at

least to the standards 'cited in the table.
Pipe and tube used in water spray systems
shill be designed to withstand a working
pressure of not less than 175 psi. Whenever
the word "pipe" is used, it shall be
understood to also mean "tuba".

A walkdown of the hydrogen cylinder
system shows the pilot line will
interfere with the discharge pattern
of the north nozzle.
Ref: Valkdown Checklist No. 3.

Title

Comply: Piping specifications and
drawings show all piping material to
be of ASTN A-53 carbon steel or
galvanized steel.
Ref: Technical Dati No. 4; Drawing
Ho. 7 I 8.
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2042

2043

2044

Galvanized pipe shall be used except that;
,where corrosion of galvanized pipe Nay be
caused by corrosive abnospheres or the water,
or by additives to the water, other suitable
coatings shall be provided.

The galvanizing of galvanized pipe shall be
in accordance with specifications of the
above standards.

Other pipe or tubing which has been
investigated and listed for this service by a
nationally recognized testing and inspection
agency Nay be used. The use of such tubing-
shall involve careful consideration of the
following factors:

(1) Pressure rating.

(2) Beam strength (hangers and spacing).

(3) Corrosion (chemical and electrolytic).

(4) Methods of 5oining (strength,
perforeance, fire endurance).

(5) Availability of fittings (for water
spray nozzle outlets and proper routing).

(6) Resistance of iisNted exposure tine
without water ind resistance to rapid
temperature change and stean pressure
generated upon )he admittance of water.

M, D Coeply.'ee response to code
section 2021.

Cznp]y.'he pipe specifications eeet
the requireeents of Table Ho. 2041 and
are ilplelented per drawigns.
Ref: Technical Data Ho. 4.

Coeply'All piping Naterlals are
approved by the owner, or is in
accordance with the owner's pipe
specifications.
Ref: Technical Data No. 5 Section 4.0.
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2050

2051

2052

2060

2061

2070

2071

All fittings shall be of a type specifically
approved for fire protection systels and of a
design suitable for the vorking pressures
involved, but not less than 175 psi cold
eater pressures. Ferrous fittings shall be
of steel, Nalleable iron or ductile iron in
dry sections of the piping exposed to
possible fire or in self-supporting systees.
Galvanized fittings shall be used vhere
galvanized pipe is required.

Rubber gasketed fittings sub)ect to direct
fire exposure are generally not suitable.
lAere necessary for piping flexibility, or
for locations sub)ect to earthquake,
explosion, or sieilar hazards, such
installations are acceptable. In such cases
special hanging or bracing say be necessary.

Harm
Hangers shall be of a type approved for use
vith the piping involved (see 4100).

All valves shall be of a type approved for
the purpose. Nanual shutoff or

control'alvesshall be of th'y indicated type.

lt, 0

1, 0

Title
.. Colply: All fittings are of standard

aalleable iron and/or butt molds.
Ref: Walkdmm Checklist No. 1-6;
Technical Data No. 4 4 5; DraQng
No. 2, 3, 4 7.

Not Applicable: Valkdems shee that
there are no rubber gasketed fittings
usedo
Ref: Nalkdee Checklist No. 1-6.

Title

Ctxnply: All pipe supports and hangers
are approved by N.E.P.I.A.
Ref: Technical Data No. 3 Section
1:08.1.

Title
~ Comply'. Grinnell aodel "B" deluge
valve, used for the hydrogen cylinder
tank water spray systel is U.L.
listed and F.N. approved. The xtanual
shutoff valves are of the indicating
type.
Ref: Alkdovn Checklist No. 1-6;
Technical Data No. 1.

m
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2080

2081

2082

2083

Autoeatfc valves shall be special systea
water control valves approved for the use

'intended.

Control of autoaatic valves shall be by means
of approved accessories for special systems.

Hanual devices say actuate the autoeatic
control valves by mechanical, hydraulic,
pneuaatic, electrical, or other approved
means. The manual device shall be anply
strong to prevent breakage. Hanual controls
Technical.
shall not require a pull of !ere than 40
pounds (force} nor a;aeveoent of acre than 14
inches to secure opet'ation.

1, 0

V, O

'H, D

Title

Coeply: See response to code
section 2071.

Coeply'Dry pilot actuators are used
for the hydrogen storage tanks.
Ref: 141kdmm Checklist Ho. 3;
Technical Data No. 1 page 12 of 20
and Ho. 2 sections 9.2.3 and 10.1.

Does Hot Caeply: ASCO SOL A8f
8300861F and 0 830081F for the
thereistor vires of the charcoal
filters are not approved.
Ref: Technical Data Ho. 11 Code
Section 2212.

Hot Applicable: A valkdem shrews
that there are no auteeatic valves
for the manual hose hook-up systee
(unit 12-HV-SATFU).
Ref: Malkdem Checklist Ho. 5.

Conply: Reaote push buttons are
provided for the charcoal filters
and the hose hookup system can be
manually actuated.
Ref: Malkdem Checklist Ho. 1-6;

~ Technical Data No. 2 Section 10.2.7.

Hot Applicable: The dry pilot systea
for the hydrogen storage tanks does
not have a manual actuation device,
but can be actuated at the riser.
Ref: Valkdem Checklist Ho. 3.
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2084 Autoiatic detection equipoent shall be of a
type listed by a nationally recognized
testing laboratory for use with special
system water control valves.

I, D Coeply.'he autoeatic detection
equlpeent is F.H. approved.
Ref: Malkdown Checklist Ho. 1-6;
Technical Data Ko. 11 Code Section
2212.

I

O0

2100

2101

2110

2111

2112

Required pressure gages shall be of approved
type and shall have a aexiree limit not less
than =twice the normal working pressure when
installed. They shall be so installed as to
permit easy reioval, and shall be located where
they will not be subject to freezing.

Pipeljne strainers shall b» specifically
approved for use in water supply
connections. Strainers shall be capable of
removing frtze the water all solids of
sufficient size to obstruct the spray nozzles
(noreally 1/8 in. perforations are
suitable). In addition, the strainer shall
be capable'f continued operation without
serious increase in head loss, for a period
~ stiaated to be aiple when considering the
type of protection provided, the condition of
the water, and similar local circuostances
(see 4113).

Pipeline strainer designs shall incorporate a
flushout connection.

Vi D

M, D

Title
Hot Applicabl ~ : lhlkdowns show that
there are no pressure gauges used for
~ater spray systees.
Ref: Valkdown Checklist Ho. 1-6.

Title

Coeply.'ach of the control valve
Nanifolds for the charcoal filters
are provided with a 3" eaton Nanually
operated strainer. Strainers are also
provided at the pueps.
Ref: Malkdown Checklist No. 16;
Technical Data No. 2 Sections 10.2.3
4 4.2.1.1-.

Does Hot Coiply: There at ~ no
strainers provided for the systeN
protecting the hydrogen storage
tanks.

- Ref: Nalkdown Checklist No. 3.

Coeply: The strainers for the
charcoal filters are provided with
flushout connections.

-See response to code section 2111.
Ref: Technical Data Ho. 13.
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2113

2120

2121

2122

2130

2131

2140

2141

Individual strainers for spray nozzles, vhere
required, shall be of approved type capable of
removing from the eater all solids of sufficient
size to obstruct the spray nozzle they serve.

The location, purpose and type of system
shall determine the alarm service to be provided.

Electrical fittings and devices designed for
use in hazardous locations shall be used
uhere required by the National Electrical
Code, NFPA Ho. 70.

Fire Department connections, uhere used,
shall be of a type approved for the purpose
(see 3022).

A suitable flushing connection shall be
incorporated in the design of the system to
facilitate routine flushing as required by
6019.

V, D

M, D

Not Applicable: All spray nozzles
used for eater spray systems are
larger than 1/8 inch. Therefore,
individual strainers are not required.
Ref: Malkdovn Checklist Ho. 1-6;
Technical Data Ho. 2 Section 10.2.1;
Drawing Ho. 7 4 8.

Title
Information Only

Not Applicable'. The eater spray
systems providing protection in safety
related areas are not located in the
locations described in this require-
men'to
Ref: Italkdovn Checklist Ho. 1-6.

Title
Hot Applicable: There are no fire
department connections in safety-
related areas.
Ref: lhlkdee Checklist Ho. 1-6.

Comply: The manual hose hookup can
be flushed at the hose connection.
Drawings shrew that a flushing
connection is provided for the dry
pilot water spray system protecting
the hydrogen cylinder tanks.
1 1/2 inch flushout valves are
provided for the charcoal filter
systems.
Ref: Nalkdovn Checklist Ho. 1-6;
Technical Data Ho. 2 Section 10.2.3;
Drawing No. 8.
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3000 QDNIg

Title

Title
3001

3010

3011

3012

3013

3020

3021

It is of vital importance that water supplies
be selected which provide water as free as

possibles

fry foreign aaterials.

The water supply flow rate and pressure shall
be capable of maintaining water discharge at
the design rate and duration for all systtes
designed to operate sinultaneously.

For water supply distribution systems, an
allowance for the flow rate of hose streams
or other fire protection water requirements
shall be lade in determining the aexiaan
demand.

Sectional'control shutoff valves shall be
located with particular care so that they
will be accessible during an elergency.

lien only a limited water source is
available, sufficient water for a second
operation shall be provided so that the
protection can be re-established without
waiting for the supply to be replenished.

Xmzm,

The water supply for water spray systees
shall be froo reliable fire protection water
supplies, such as:

(a) Connections to waterworks systees,

MI D

Inforeation Only

Title

Coeply: The low demand pueps are
designed to provide 500 gpe 0 152 psi
and are backed by the 2000 gpe high
demand pueps.
Ref: Technical Data No. 2 Sections
1.2 4 3.1.

Comply: See response to code
section 3011.

Not Applicable'. Since Lake Nichigan
is the water source, there is no 1iait
to the supply.

~ Ref: Technical Data Ko. 2.

Title.

Coeply: The fire pueps receive water
froo Lake tiichigan.
Ref: Technical Data No. 2.
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O0
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3022

(b) Gravity tanks (in special cases pressure
tanks), and/or

(c) Fire pueps and suction supply.

One or aore Fire Oepartaent connections shall be
provided in all cases where water supply is
marginal and/or where auxiliary or primary
water supplies say be auisnented by the response
of

suitable'uaper

apparatus responding to the
emergency. Fire deparbnent connections are
valuable only when f3re departjnent pumping
capacities can equal aexinue deeand flow
rate. Careful consideration shall be given
to such factors as the purpose of the system,
reliability, and capacity and pressure of the
water systee. The possibility of serious
exposure fires and sioilar local conditions
shall be considered. A pipe lini strainer in
the Fire Oeparbnent connection shall be
provided if ind3cated by 4110. %here a Fire
Oeparboent connection is required, suitable
suction provisions for the responding pveper
apparatus shall be provided.

Title

Hot Applicable'. Fire deparbnent
connections are not required for
safety related areas since an aeple
water supply is availabl ~ .
Ref: Technical Oata Ho. 2.

CO
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CI
Cl
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0
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m
O

4001

4010

MarlyDIhtu

Mater spray system design, '1ayout, and
installation shall be entrusted to none but
fully experienced and responsible parties.
Mater spray systee installation is a
specialized field of sprinkler system
installation which is a trade in itself.

Titie
Titie
Inforeation Only

Title

CI
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O

4011

4020

4021

4030

4031

Before a water spray system is installed or
existing equipment remodeled, complete
working plans, specifications and hydraulic
calculations shall be prepared and made
availkbl ~ to interested parties. For details
concerning plans, specifications and
hydraulic calculations, see Chapter 7.

Mater spray system designs shall conform to
the applicabl ~ requirements of the following
Standards of the National Fire Protection
Association, except where otherwise specified.

(a) Extinguishment of fires by water spray may be
accomplished by surface cooling, by
smothering from steam produced, by
emulsification, by dilution, or by various
conbinations thereof. Systems shall be

M, D

Cceply: All required documents are
provided for the hydrogen cylinder
tank system.
Ref: Technical Data No. 3 C 16;
Drawing No. 8.

Open Item: Ko documents were
provided for review for the charcoalfilter systems.

Infoteation Only

.Ti tie

Comply: Extinguishment of
fires is accomplished using the
principles of cooling, smothering,
diluting, and emulsifying properties
of water.
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A
0
C4

n0
8

n
l0

designed so that, within a
reasonable'eriod

of time, extinguishment shall be
accomplished and all surfaces shall
be cooled sufficiently to prevent,
"flashback" occurring after the system
is shut off.

(b) The design density for extinguishment shall b»
based upon test data or knowledge
concerning conditions similar to those that
will apply in the actual installation. A
general range of water spray application
rates that will apply to most ordinary
combustible solids or flannable liquids is
from 0.2 gpm per sq. ft. to 0.5 gpm per sq.ft. of protected surface.

(c) Each of the following methods or a combination .of D
them shall be considered when designing
a water spray system for extinguishment
purposesf

(1) Surface Cooling.

(2) Smothering by Steam Produced.

(3) Bnulsification.

(4) Dilution.

(5) Other Facto'rs.

See response to code section 1041.
Ref: Valkdown Checklist No. 1-6;
Technical Data No. 2 Sections 8, 9 6
10.

Comply: Charcoal filters; each nozzl ~
has a flow rate of 6.3 gpm 9 100 psi,
and the timed water discharge is set
to repeat if the temperature sensors
have not cleared. Hydrogen Cylinders;
the system requires 120 gpe 0 138 psi
and the low demand pumps can provide
500 gpss 0 152 psi.
Ref: Technical Data No. 2 Sections
3.4.2, 10.1, 4 10.2; Drawing No. 8.

Comply: See response to code
4031 a.

O

0
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4032

4033

(a) A system for the control of burning shall
function at full effectiveness until
there has'been tlste fot the flaaaable
aaterials to be consueed, for steps to
be taken to shut off the flow leaking
material, for the assoebly of repair
forces, etc. Systest opetation for houts
sIay be tequired.

(b) Hozzles shall be in'stalled to impinge on
the areas of the source of fire, and
where spills stay travel or acctaalate. The
water application rate on the probable
surface of the spill shall be at the rate of
not less than 0.50 gpxt per sq. ft.

(c) Pueps or other devices which handle
flaxstable liquids or gases shall have
the shafts, packing glands, connections,
and other critical parts enveloped in
directed watet'pray at a density of not
less than 0.50 gpst per sq. ft. of
pro]ected surface area.

(a) General

(1) The system shall be able to function
effectively for the duration of the
exposure fire which is estiaeted
frost a knowledge of the nature and
quantities of the combustables and
the probable effect of fire-fighting

'M, 0

M, D

Title

Ctxnply: See response to code
section 4031.

Does Not Ctxnply.'See response to code
section 2031.

Open Itest. The interiors of the
charcoal filters were not accessible
not were dtawings for the nozzle
configuration available. See
response to Code Section 2113 and
2031.
Ref: Malkdown Checklist Ho. 1-6.

Hot Applicable: There are no systeas
of this type in the safety related
arease
Ref: Malkdown Checklist Ho. l<.

Title

Not Applicable.'here are no systexIs
of the type (providing exposure
protection) described in this require-
aent providing protection for safety
-related areas.
Ref: Walkdown Checklist No. 1-6.
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(2)

(3)

equipeent and eaterials. Systce
operation for hou'rs say be required.

Automatic uatet spray systeas for
exposure protection shall be
designed to operate before the
inforaation of carbon deposits on
the surfaces to be protected and
before the possible failure of any
containers of flamobl ~ liquids or
gases because of the telperature
rise. The system and eater
supplies shall, therefore, be
designed to discharge effective
eater spray fry all noxxles within
30 seconds follerlng operation of
the detection systel.

Tha densities specified for exposure
protection conteeplate ainiaal
wastage of 0,05 gapa per sq. ft.
(see 4070).

Hot Applicabl ~: There are no systeas
of the type described in this require-
aont providing protection for safety
related areas.
Ref: Valkdee Checklist Ho. 1-6.-

Inforlation Only.

(b) Vessels

These rules for exposure protection
conteepl ate eeergency relieving
capacity of vessels, based upon a
aaxieuo alliable heat input of
6,QQO 8tu per hour per sq. ft. of
exposed surface area. The density
shall be increased to lilitthe
heat absorption to a safe level in
the event required eoergency
relieving capacity is not provided.

Hot Applicable.'ection (b} of this
requireeent addresses components which
are not provided vfth ~ater spray
systees in safety related areas.
Ref: Valkdem Checklist Ho. 1-6.

(2) Mater shall be applied to vertical
or inclined vessel surfaces at a
net rate of not less than 0.25
gallons per ainute per sq. ft. of
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: exposed uninsulated surface.
Individual nossle water application
rates shall be increased to provide
for any run-down or slippage
allowances. %here run-down is
conteaplated, the vertical distance
between nozales shall not exceed
twelve feet. The horizontal
extreeities of spray patterns shall
be at least aeet.

Spherical or horisontal cylindrical
surfaces below the vessel equator
cannot be considered wettable'froa
run-down, unless engineering data
to the contrary is avai1able.

(4) %here pro)actions (aanhole flanges,
pipe flanges, support brackets,
etc.) will obstruct water spray
coverage, including run-dam or
slippage on vertical surfaces,
additional nossles shall be

~ installed around the pro)ections to
aaintain the wetting pattern which
otherwise would be seriously

'nterrupted.

8ottoe and top surfaces of vertical
vessels shall be caepletely covered
by'irected. water spray at an
average rate of not less than 0.25
gallons per slnute per sq. ft. of
exposed uninsulated surface.
Consideration aay be given to
slippage but on the bottoe surfaces
the horisontal extreaitles of spray
patterns shall at least eeet.

Inforaation Required
Verification method

if a llalkdown
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Special attention shall be given to
distribution of water spray around
relief valves and around supply
piping and valve connection
pro)actions.

Uninsulated skirts shall have water
spray applied on one exposed
(uninsulated) side,

blither

inside
or outside at a net rate of not
less than h.10 ape per sq. ft.

(c) Structures C Nscellaneous Equlpnent

Horizontal, stressed (priaary) structural
steel eenbers shall be protected by
noxales spaced'ot greater than ten
feet on centers (preferably on
alternate sides) and'of such sise
and arrangeoent as to discharge not
less than 0.10 gpe per sq. ft. over
the wetted area.

Not Applicabl ~ .'Section (c) of this
requireaent addresses cenponents which
are not provided with water spray in
safety related areas.
Ref: Valkdown Checklist No. 1-6.

(2)

(3)

Vertical structural steel eenbers shall
be protected by nozales spaced not
reater than ten feet on centers
preferably on alternate sides)

and of such sise and arrangeeent as
to discharge not less than 0.25 ape
per sq. ft. over the wetted area..

Hetal pipi, tubing and conduit runs
shall be protected by water spray at
a basic rate of 0.10 gpa per sq. ft.
of aggregate pipe wa11™area. Structural
supports shall be protected as
indicated in 4033(c)(l) and (2).
This rate nay be reduced if the
cueulatlve discharge over all areas
exceeds 0.50 gallons per minute per
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sqo fthm.of pro)ected grade area+
Hosales shall be located to cause
water spray to.directly iipinge on
surfaces of pipe and supporting
structure. Factors to be
considered when designing water
spray protection for pipe racks
include the nueber of levels of
pipe, the spacing between pipes,
and the general configurations of
the pipe rack.

If spill-fire exposure protection
is desired for noneetallic sheathed
insulated el ectrical cable and/or
nonietallic tubing runs in open
trays, see Appendix.

(d) trans foraers

Transforsors protection shall
essentially coeplete iapingewent on
all contewplate exterior surfaces
except underneath surfaces which in
lieu thereof aay be protected by
horisontal projection. The water
shall be applied at a rate not less
than 0.25 gpN per sq. ft. of
pro5ected area of rectangular prise
envelope for the transfoteer and
its appurtenances and not less than
0.15 gpe per sq. ft. on the
expected nonpbso*ing ground
surface area'f exposure.
Additional application is needed
for special configurations,
conservator tanks, pueps, etc.
Spaces greater than twelve inches
in width between radiators, etc.,
shall be individually protected.

Hot Applicable: The equipient
addressed in (d) are not provided with
~ater spray systeis in safety related
areas.
Ref: ltalkdown Checklist Ho. 1-6.
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v

(2)

(3)

Mater spray piping shall not be
carried across the top of the
transformer tank, unless
impingement cannot be accomplished
with any other configuration and

."ovided the required distance from
he live electIical components is

maintained (see 1044).

In order to prevent damage to
energiaed bushings or lightning
arrestors, water spray shall not
envelop this equipment by direct
impingement, unless so authorised
by the manufacturer or his
literature, and the owner.

Ph
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rt
00
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n

0

(e) .Belt Conveyors

The Drive Unit: Mater. spray system'hall
be installed to protect the drive rolls,
the take-up rolls, the power units and
the hydraulic-oil unit. The rate of water
application shall be 0.25 gallons per
minute per sq. ft. of roll and belt.

The Conveyor Belt: Mater spray
system shall be installed to
automatically wet the top belt, its
contents, and the botton return
belt. Discharge patterns of water
spray noxzles shall envelop, at a
rate of 0.25 gallons per minute per
sq. ft. of '~top and botton belt
area, the structural parts and the
idler-rolls supporting the belt.
Mater spray system protection shall
be extended onto transfer belts,
transfer equipment and transfer
buildings beyond each transfer

Hot Applicable: There are no
components of this type installed in
safety related areas protected by
~ater spray systems.
Ref: Malkdown Checklist Ho. 1<.
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0

O

4034

point. Or, systees for the
protection of adjacent belts or
equi peent shall be interlocked in
such a eanager that the feeding
belt water spray systen vill
autoeatically actuate the water
spray systea protecting the first
segjnent of the dam-stream
~ quipaent.

Special consideration shall be
given to the interior protection of
the building, gallery, or tunnel
housing the belt conveyor equipnent.

Also, the exterior structural
supports for galleries shall be
protected froe exposure such as
fires in flaamables located
ad]acent to the galleries.

The effectiveness of belt conveyor
protection is dependent upon rapid
detection and appropriate
interlocks between the detection
system and the machinery.

(a) The systee shall be able to function
effectively for;a sufficient tice to
dissolve, dilute, disperse, or cool
flanxable or hazardous materials. The
possible duratloh of release of the
aaterials shall be considered in the
selection of duration tines.

(b) The rate of application for fire
prevention shall be based upon
experience with the product or upon test.

Title

Coeply: See response to code
section 4O31.
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4040

4041

4050

4051

4052

Separate fire areas shall be protected by
separate systems. Single systems shall be
kept as small as practicable, giving
consideration to the water supplies and other
factors affecting reliability of the
protection. A design discharge rate of 3,000

pm shall not be exceeded for a single system
see Chapter 3).

Separation of fire areas shall be by space,
fire barriers, diking, special drainage,
or by combination of these. In the separation
of fire areas consideration shall be given to
the possible flow of burning liquids before
or during operation of the water spray
systemsi

(a) Adequate provisions shall be made to promptly
and effectively dispose of all liquids
from the fire area during operation of all
systems in the firi area. Such provisions
shall be adequate for:

(1) Mater discharged from fixed fire
protection systems at maximum flow
conditions.

(2) Mater likely to be discharged by
hose streams.

M, D

D

Title

Comply'The nozzles for the charcoal
filters protect the individual units,
and the hydrogen cylinder tanks are
protected by its individual system as
verified by walkdowns. The systems
description shows that the pumps
provide 500 gpm (maxim') to each
of the water spray systems.
These pumps «re backed up by the 2000
gpm high demand pumps.
Ref: Malkdem Checklist Ho. 1-6;
Technical Data Ho. 2 sections 1.2,
3.4 4 3.4.2.

Title
Hot Applicable: The FHA submittal
addresses the separation of fire
areas. This criteria takes
precidence over HFPA criteria.
Ref: Licensing Document No. 1.

Title

Open Item: There is no docunentation
shying that adequate provisions for

'rainage is provided.

QQQ >
Pn
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(3) Surface water.

(4) Cooling water noreally discharged
to the system.

(b) There are four methods of disposal or
containment:

(1) Grading.

(2) Diking.

(3) Trenching.

(4) Underground or enclosed drains.

The method used shall be determined by:

(1) The extent of the hazard.

(2) The clear space available.

(3) The protection required.

Whar ~ the hazard is low, the clear space is
adequate, and the degree of protection
required is not great, grading is
acceptable. Where these conditions are not
present, consideration shall be given to
dikes, trenching, or underground or
enclosed drains.

(c) For the methods, of drainage or diking, see
Standard for fl'aimable and Combustible
Liquids, HFPA Ho. 30, 1973.
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4061

4062

4063

Shutoff Valves. Each system shall be
provided with a shutoff valve so located as
to be readily accessible during a fire in the
area the system protects or adjacent areas,
or, for systens installed for fire
prevention, during the existence of the
contingency for which the system is initalled.

(a) Automatically controlled valves shall
be as close to the hazard protected as
accessibility during the emergency will
penait, so that a minimum of piping is
required between the automatic valves and the
spray nozzles.

(b) Renote manual tripping devices, where
required, shall be conspicuously located
where readily accessible during the
emergency and adequately identified as
to the systen controlled.

Drain Valves. Readily accessible drains
shall be provided for low points in
underground and aboveground piping.

N, D

H, D

V, O

lt, D

Title

Comply.'Hanual shutoff valves are
provided for all systems.
Ref: Malkdown Checklist Ho. 1-6;
Technical Data Ho. 2 Sections 9 and
10.

Title

Comply: The piping between the auto-
matic valves and the spray nozzles is
minimized and the valves are access-
able during an .Inergency caused by
the hazard.
Ref: Nalkdown Checklist Ho. 1-6.

Comply: For the charcoal filter
systens, the automatic valves, as
well as the remote tripping devices
are readily accessible from the
hazards.
Ref: Nalkdown Checklist Ho. 1-6;
Drawing Ho. 37 4 3S.

Comply: Drawings show that the hose
hookup and the hydrogen cylinder
systems are provided with drains.

~ Ref: Malkdown Checklist No. 3 6 6;
Drawing Ho. 7 page 3 and Ho. 8.

Does Hot Comply: The details on the
drawings for the charcoal filter
systems show that no drains are
provided at the elbows entering the
filter units.
Ref: Malkdown Checklist Ho. 1, 2, 4
6 5; Drawing No. 37 S 3S.
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4070

4071

4072

Selection. The selection of the type and
size of spray nozzles shall be sade with
proper consideration given to such factors as
physical character of the hazard involved,
draft or wind conditions, aeterial likely to

. be burning, and the general purpose of the
system (see 2031).

~ Position. Spray nozzles Nay be placed in any
position necessary to obtain proper coverage
of the protected area. Positioning of
nozzles with respect to surfaces to be
protected, or to fires to be controlled or
extinguished, shall be guided by the
particular nozzles design and the character
of water spray produced. The effect of wind
and fire draft on very snail drop sizes or on
larger drop sizes with little initial nozzle
velocity shall be considered, since these
factors will linit the distance between
nozzle and surface, and will limit the
effectiveness of exposure protection, fire
control or extinguishment. Care shall be
taken in positioning nozzles that water spray

~ does not aiss the target surface and reduce
the efficiency or calculated discharge rate
(gpN/ft~). Care shall also be exercised in
placenent of spray aozzles protecting pipe
lines handling flaainable liquids under
pressure, where such protection is intended
to extinguish or cohtrol fires resulting froe
leaks or ruptures.

V, D

I, D

Title

Coeply: The following documents show
the types of nozzles used for each
of the systels:
Ref: Technical Data Ho. 2 Section

- 10.2.1 for charcoal filters; Drawing
Ho. 2 for the hose hookup'rawing
Ho. 8 for the hydrogen cy)inder
syst4%o

Coeply: Hydrogen cylinder - see
response to code section 2031.

Does Not Colply: Charcoal filters-
see response to code section 2031,
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4080

4081

. 4082

Size. As effective protection is dependent
on having adequate pressure and quantity of
water availabl ~ at all spray nozzles, each
systew requires individual consideration as
to the size of the piping. This requires
that the size of the piping be based upon
hydraulic computations.(see Chapter 7).
However, piping shall not be less than
one-inch neninal diaeeter.

(a) The installation standards for water spray
systea piping shall be applicable sections
of the Standard for the Installation of
Sprinkler Systems. NFPA 13, 1973, except
as herein sedified.

(b) Welding is permissible. 'Aiding shall
be conducted in accordance with the Code
for Pressure Piping, ANSI 831.1 - 1973
and Supplenents, where applicable. This
cay require galvanizing of sections
involving ~elded parts after fabrication.
Special care shall be taken to insure
that the openings are fully cut out and
that no obstrudtions remain in the
waterway. Safe welding or cutting
practices shall be followed.

Title

Comply: Drawing shows that all pipe
sizes are adequate for the hydrogen
storage tanks.
Ref: Drawing No. 8.

Does Not Caeply.'llalkdowns and
sketches for the hose hookup system
show that 3/4" pipe is used for the
systee.
Ref: Drawing No. 7.

Open Iten: There are no drawings
which show the pipe or nozzle
arrangeeents for the charcoal filters.
Title

Inforaation Only

Cenply: Specifications require all
welds to be in accordance with ANSI
831.1.0-1967 or GEN-1427 ffor butt
weld )oints of carbon styel).
Ref: Technical Data No. 5 Sections

. 3.1 C 3.2.
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4100

4101

(c) All underground supply piping after the
automatic control valve shall be pitched
1/2 inch in ten feet to drain in the
same manner as the above mentioned
Standards specify for aboveground
piping. Provisions shall be made to
drain underground and overhead piping.

(d) Provision shall be made, for test gages
at or near the highest or most remote
nozzle on each moor separate section
of the system. At least one gage,
connection shall be provided at or near
the nozzle calculated as having the
least pressure under normal flow
conditions.

System piping shall be adequately supported.
All supports in the fire area should be
protected by the systea. In any area where
possibility of explosiotI may be recognized,
special care shall be taken to support the
iping from portions of the structure least
iable to disruption.

0

M, 0

Hot Applicable.'Malkdowns show that
there are no underground piping as
described in this code section.
Ref: Malkdown Checklist Ho'-6.,

Comply: Drawing for the hydrogen
storage tanks shows that provisions
for test gages are provided.
Ref: Drying Ho. 8.

Does Hot Comply: Sketches for the
hose hook up system does not show
provisions for the test gages.
Ref: Drawing No. 7.

Open Item: There are no documents
available to verify this code section
for the charcoal filter units.

Title

Comply.'Pipe supports and hangers
approved by H.E.P.I.A.
Ref: Technical Data Ho. 3 4 4.

Open Iten: A walkdown showed that a
hanger rod is welded to the top of a
pipe supplying water to 1-HV-CIPX-l.
Ho approval or evaluation could be
found for this assembly.
Ref: Malkdown Checklist Ho. 1-6;
HFPA 13 (1983) Section 3-15.

Open Item: There are no documents
available to verify this code section
for the charcoal filter systems.
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0

4102

4103

4110

4111

4112

Tapping or drilling of load-bearing
structural members is not pemitted unless
the design of the structural members
contemplates this feature or their design
is such that the additional load can be
safely tolerated, and no other arrangement
is feasible.. Attachments may be aude to
existing steel or concrete structures and
in some cases to equipment and its supports.
Vhere welding of supports directly to vessels
or equipment is necessary, it shall be done
in a safe sunner in conformation with the
provisions of all safety. structural, and
fire codes and standards.

@here the usual methods of supporting piping
for the fire protection purposes cannot be
used„ the piping shall be supported in such a
manner as to produce the strength equivalent

~ to that afforded by such usual means of support.
In such cases, piping arrangements which are
essentially self-supporting may be employed
together with such hangers as are necessary.

Main pipeline strainers shall be provided for
all systems utilizing nozsles with waterways
less than 3/B inch and for any system where
the water is likely to contain obstructive
material.

Pipeline strainers shall be installed so as
to be accessible for cleaning during the
emergency.

'M, 0

if, D

NI D

Comply: See response to Code
Section 4101.

Opin Item: See response to Code
Section 4101.

Open Item: See response to Code
Section 4101.

Comply: See response to Code
Section 4101.

Open Item: See'esponse to Code
Section 4101.

Open Item: See response to Code
Section 4101.

Title

Comply: Strainers are provided at
the pumps and at each of the control
valve manifolds.
Ref: Valkdown Checklist No. 1-6;
Technical Data No. 2 Sections 4.2.1.1
and 10.2.3; Drying No. 37 4 38.

Comply: See response to code
section 4111.
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4113

4120

4121

Care shall be taken in the selection of
strainers, particularly where nozzle
watenrays are less than 1/4 inch in
least diaension. Individual strainers
shall be provided at each nozzle where
~ater passageways are smaller than 1/8 inch.
Consideration !est be given to size of screen
perforation, to volme availabl ~ for
accueulation without excessive friction loss
and the facility for inspection and cleaning.

Gages shall be installed as follows:

(a) Below the seat of the autoeatic valve
and arranged so as to indicate the
residual pressure in the riser with the
'test pipe valve wide open.

(b) At each independent pipe froe an air
supply to an autoeatic valve.

(c) On the water supply connection to
hydraulically controlled autoeatic
valves.

(d) At the air puep supplying an air
receiver.

(e) At an air receiver.

N, D Not Applicable: All nozzles used
for water spray systaes are larger
than 1/8 inch.
Ref: Malkdown Checklist No.

1-6'echnicalData No. 2 Section 10.$ .1;
Drawing No. 7 S 8.

Title

Dpes Not Coayly: Valkdowns revealed
that no pressure gages were insta11ed
for the water spray systees.
Ref: Valkdown Checklist No. 1-6.
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5001

5002

5010

5011

Supply Piping. Underground mains and
lead-in connections to system risers shall be
flushed thoroughly before connection is made
to system piping, in order to remove foreign
materials which may have entered the
underground during the course of the
installation or which may have been present
in existing piping. The minimum rate of flow
shall be not less than the water demand rate
of the system which is determined by the
system design, or not less tlian that
necessary to provide a velocity of ten feet
per second, whichever is greater. For all
systems the flushing operations shall be
continued for a sufficient time to insure
thorough cleaning.- lien planning the
flushing operations consideration shall be
given to disposal of the water issuing from
the test outlets.

System Piping. All system piping shall be
flushed where practicable; otherwise,
cleanliness shall be determined by visual
examination.

Hyrdostatic Tests. All new system piping
shall be hydrostatically tested in accordance
with the provisions oA the Standard for
Installation of Sprinkler Systems, NFPA No.

~ 13, 1973.

Title

Title

Comply.'All systems contain provisions
for flushing; including mechanical
connections and written procedures.
Ref: Procedure Ho. 1 Section 9.11,
Appendix 3 8 4 and No. 4 Section 7;
Drawing No, 8, 37 f 38.

Comply: See response to code
section 5001.

Title

Comply: All systems were tested as
required per this code section [except
for the hose hookup system) and
documented as follows:
Ref: Procedure No. 1 Sections 9.8 L
9.11.

O

Ill

Open Item: There is no documentation .
to verify that the hose hookup system
was tested.
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5020

5021

5022

5023

5030

5031

5032

@hen practicable, full flow tests with water
shall be made of system piping as a means
of checking the nozzle layout, discharge
pattern, iny obstructions and determination
of relation between design criteria and
actual perforwance, and to insure against
clogging of the smaller piping and the
discharge devices by foreign matter carried
by the water.

@hen practicable, the maximum number of
systems that may be expected to operate in
case of fire shall be in,full operation
simultaneously in order to check the
adequacy and conditions of the water supply.

The dischirge pressure at the highest, most
remote nozzle, shall be at least that for
which the system vas designed.

All operating parts of the system shill be
fully tested to assure they are in operating
condition.

The operating tests shall include a test of
automatic detection equipment.

Title

Hot Applicable: The systems protect-
ing the charcoal filters vere air .

flow tested to prevent filter damage.
Ref: Procedure Ho. l.
Open Item'. There is no documentation
to verify that the hose hookup system
vas tested.

Comply: The maximum number of systems
expected to operate is one per water
supply. The water spray and sprinkler
systems are supplied by different
pumps and risers. The charcoal
filter spray systems only protect the
interior of the unit.

Open Item: There is no documentation
to verify this code section.

Title

Comply: The operating parts of the
system were tested during the pre-
operational tests.
Ref: Procedure Ho. 1 Section 9.

Open Item: There is no documentation
to verify that the hose hookup system
was tested.

Comply: The preoperational tests
included the detection equipment.
Ref: Procedure Ho. 1 Section 9.
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6000

6001

6002

6003

6010

6011

6012

Mater spray systems require competent and
effective care and maintenance to'ssure that
they «i11 perform their purpose effectively
at the time of fire. Systems shall be
serviced and tested periodically by men

*

trained in this «ork. An inspection contract
«ith a qualified agency for service, test,
and operation at regular intervals is

.recemnended and may be required.

Operating and maintenance instructions and
layouts shall be available or can be posted .

, at control equipment and at the plant fire
headquarters. Selected plant personnel shall
be trained and assigned to the task of operating
and maintaining the equipment.

At «eekly, or other frequent regularly
scheduled plant inspections. equipment shall
be checked visually for obvious defects, such
as broken or missing parts, nozzle loading,
or other evidence of impaired protection.

Mater Supplies. Proper precautions shall be
taken to insure that «ater supplies are kept
turned on and are in full operating condition
at all times «hen hazard or exposure exists.

. Strainers. Strainers, except individual
nozzle strainers (see 6018), shall be

Title

Title

Comply.'ll systems are tested and
maintained as required per this code
section [except for the hose hookup
system3 and documented as folio«s.
Ref: Procedure No. 1-4.

Open Item: There is no documentation
to verify that the hose hookup system
has been maintained.

Comply: See response to code
section 6001.

Open Item: See response to code
section 6001.

Comply: See response to code
section 6001.

Open Item: See response to code
section 6001.

Title

Comply: The requirements of this
code section is accomplished by the
pressure pegging system.
Ref: Technical, Data No. 2 Section
3.4.3.

Comply: See response to code
section 6001.
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thoroughly inspected after each operation or
flow test and cleaned if necessary. Routine
inspection and cleaning shall be performed
annually, and more frequently if necessary,
based on experience.

6013 Piping. All piping shall be examined at
regular intervals to determine condition and
proper drainage. Frequency of inspections

. will be dependent upon local conditions'nd
shall be at intervals of not more than one
year.

Comply: Inspection procedures are
provided for the water spray systems.
Ref: Procedure Ho. 2.

Open Item: See response to code
section 6001.

0
0

6014

6015

6016

Flow tests of open head spray systems shall
be made at least every five years or more
frequently, as determined from experience.

Control Valves 4 Devices. Control valves and
automatic detection equipment shall be tested
at least annually, by qualified personnel.

Hanual tripping devices and valves,
including 0. S. 4 Y. g'ate and post indicator
valves, shall be operated at least annually.

Comply: Air flow tests are performed
at least once per 3 years. These air
air flow tests verify that the system
piping and nozzles are not obstructed.
See response to code section 6001.
Ref: Procedure Ho. 3 Section
1.1-4.7.9.2.c.

Open Item: See response to code
section 6001.

Comply: Control valves and devices
are tested every 6 months.
See response to code section 6001.
Ref: Procedure Ho. 4 Section 1.4.

Open Item: See response to code
section 6001.

Comply: Hanual tripping devices and
valves are tested every 6 months.
See response to code section 6001.
Ref: Procedure Ho. 4 Section 1.4.

Open Item: See response to code
section 6001.
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6018

6019

'Were norlally opened valves are closed
following system operation or test, suitable
procedures-shall be instituted to insure that
they are reopened and that the system is
promptly and properly restored to full normal
operating condition. Hain drain flow tests
shall be made after valves are reopened (see
Recoanended Practice for the Care and
Haintenance of Sprinkler Systems, HFPA Ho.
13A, 1971 - Flow Teats).

Spray Hozzles. All spray nozzles shall be
inspected for proper positioning, external
loading, and corrosion, and cleaned if
necessary at intervals of not more than
twelve months or more frequently if
necessary, based on experience. Local
conditions may require such inspection and
cleaning more frequently and may require
internal inspection. After each .operation
open spray nozzles equipped with individual
screens shall be renoved and the spray nozzle
and screen cleaned, unless observation under
flow conditions indicates this is not
necessary.

Flushing. Underground lead-in connections to
system risers shall be flushed at least
annually, in accordance with 5001. This may
be accomplished by:

(a) A flow test of the system, or

(b) Flowing water fry a suitable flushing
connection of adequate size.

Comply: See response to code
section 6001.

Open Item: See response to code
section 6001.

Comply: The nozzle inspections are
performed on an annual basis.
Ref: Procedure Ho. 2.

Open Item: See response to code
section 6001.

Comply: Flow tests are performed
every 6 months.
See response to code section 6001.
Ref: Procedure Ho. 4.
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Morking plans, including elevations, shall be
dram to an indicated scale. show all
essential details, and the following data:

Date
Hame of orner and occupant
Location, including street address
Point of compass
Structural features
Relative elevations of nozzles, )unction

points and supply or reference points
Full information concerning water

supplies. including pumps, underground
mains, etc., and flow test results.

Nake, type, size, location, position,
and direction of spray nozzles.

Nake, type, model, and size of special
system valve.

Types of alarms to be provided.
Humber of each size and type of spray

nozzles on each system.
Lengths of pipe and whether center to

center or cutting lengths are shown.
Size of all pipe and fittings.
Meat responsive equipment, including

type, arrangement and location.
~ MydIaulic reference points.

Design purpose of, system.
Nake and type of hangers and inserts.
All control and check valves, strainers,

dIain pipes, and test pipes.
Small hand hose and hose equipment.
The weight or class, lining and size of

underground pipe and the depth that
the top of the pipe is to be laid
below grade.

Prov)sions for flushing underground
pipe.

Title

Does Hot Comply. There are no plant
drawings to show the hose hookup
system, or the configuration of the
nozzles within the charcoal filters.
All the required information for the
hydrogen cylinder system does not
appear on the drawing.
Ref: Drawing Ho. 8.
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Code
Section

Ho.
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Verification Hethod

V ~ Nalkdmm
0 ~ Document Search

Smaary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

I

O0

7010

Accurate and complete layout of the
hazard being protected.

khan the equipment to be installed
is an addition or change, enough
of. the old system should be indicated
on the plans to make all conditions
clear.

Name and address of contractor.

General. Hydraulic calculations shall be
prepared on fons that include a suaeary sheet,
detailed work sheets, and a graph sheet.

Title

Does Hot Comply: A graph sheet is
not provided in the hydraulic
calculation for the hydrogen cylinder
tank water spray system.

Open Itee: Hydraulic calculations
for the water spray systems are not
provided.

0
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Code
Section

Ho.
Code Section

Information Required
Verification Hethod

M ~ Malkdown
D Document Search

Suxmary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

8000

8001

8010

BOll

8020

8021

The arrangement of automatic detection
equipment for water spray systems requires
careful engineering, and a different
arrangement from that required for other
types of systems. The provisions of this
Chapter are based upon the type of equipment
presently available for use with special
systems. Other types shall give at least
equivalent performance.

Care shall be exercised in the selection and
ad)ustment of detection equipment to assure
proper operation and to guard against
premature operation of the system from
normally fluctuating condi tions. For
example, particular care shall be taken to
compensate for noreal temperature
fluctuations in installations such as
transformer protection involving heat.
exchangers having automatic fans, and
installations involving industrial ovens and
furnaces. Additionally, protection of
machinery involving movement of a hazardous
material such as a belt conveyor would
require a detection system having a faster
response time than normal, and appropriate
interlocks to stop drive units, etc.

Corrosion Protection. Detection equipment
installed out of doors in the presence of
possible corrosive vapors or atmospheres

if, D

MI D

ll, D

Title

Title

Comply: Automatic detection for the
charcoal filters fs provided by ACI
thermistor «ires.
Automatic detection for the hydrogen
cylinder system is provided by a
pilot line.
Ref: Nalkdown Checklist Ho. 1%;
Technical Data Ho. 2 Sections 9 8
10, Ho. 14 item 4.

Title

Comply: See response to code
section 8001.

Title

Comply: Pilot lines which serve as
the fire detection mechanism for the
H2 cylinder system are covered with



CODE CONPLIANCE VERIFICATION CHECKLIST
~FP ~1

RAY Y R

Code
Section

Ho.
Code Section

Information Requ{ red
Verification Hethod

M ~ Malkdown
D Document Search

S~ry of Results
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O
X
m
O
7C

8022

shall be protected from corrosion by suitable
materials of construction or by suitable
protective coatings applied by the equipment
manufacturer.

Protective Canopy. Detection equipment
requiring protection from the weather shall
be provided «{th a canopy, hood, or other
suitable protection.

{f, 0

a protective coating.
Ref: Malkdmm Checklist Ho. 1-6;
Technical Data No. 4.

Not Applicable: See response to
code section 2021.

8023 'echan{cal Damage. Detection equipment shall
be located so as to be protected from
mechanical damage.

Comply.'alkdowns show that detection
equipment {s not susceptable to
damage.
Ref: lhlkdown Checklist Ho. 1-6.

~h
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CI
I I

C)
CO
I

Cl
CI

0

n0
0
m

n0
8'0

m
tS

O

0

8024

8030

8031

Hount{ng. Detectors shall, {n all cases, be
supported independently of .the{ r attachment
to wires or tubing.

Automatic detection equipment shall be so
located and adjusted as to operate reliably.
The location of detectors shall be based upon
data obtained from field experience, tests,
engineering surveys, the manufacturer's
recoenendat{ons, and recognired laboratory
listing, insofar as these are applicable. In
addition, location shall take {nto
consideration such factors as the nature of
the harard being protected, a{r velocity,
temperature vari'at{oni', number and height of
structural levels, shielding, indoors or
outdoors. open or closed structures, and
other variable conditions where the exercise
of judgment based upon experience with such
detection equipment {n actual tests and
service, is needed. For example, the spacing
and location of detectors for belt conveyors

Comply: The detectors are properly
{nstalled by the use of thermistor
cable clamps.
Ref: Valkdown Checklist No. 1-6.

Title

Comply: The detection for the
charcoal filters is accomplished
by therm{ster wire which was
installed {n accordance with ANI
guidelines, and {s therefore
acceptable.
Ref: Technical Data Ho. 12
Section 3-5.11.

The pilot norrles providing
actuation of the M2 systens
are properly space .
Ref: Technical Data No. 2
Section 9.2.2.
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8032

8040

8041

8042

8043

must include consideration of the nature of
the material being conveyed, the
combustibility of the belt, the speed at
which the material is conveyed, the rapidity
of detection necessary, the necessity of
detection devices between upper and lower
belts as well as above the conveyor belt, etc.

Two or Hore Systems. Where there are two or
,more systems in one area controlled by
separate systems of fire detectors, those on
each system shall be spaced at least up to
the dividing line between systems, as to a
wall or partition or draft stop.

Supervision. Central station, remote
station, or proprietary .supervision of
detection equipment is recoenended.

Electric Systems. 'Ilater spray systems which
depend for operation on electric thermostats,
relay circuits. or other similar equipment
shall be so arranged that such equipment is
normally energized, or completely supervised
in a manner that will result in positive
notifications of an abnormal condition
unless failure of the detection system
results in the operation of the water
spray system.

Pneumatic and Hydraulic Systems.
Pneumatically and hydlaulically operated
systems shall be supervised in a manner so

~ that failure will result in positive
notification of the abnormal condition,
unless the failure shall result in operation
of the water spray system.

M, D

M, D

Comply: Each water spray system is
provided with its em detection
system controlled independently.
See response to code section 8001.
Ref: llalkdown Checklist Ho. 1-6.

Title —.

Information Only.

Comply: The charcoal filter water
spray systems are monitored in the
control room and are supervised
through the detection control
cabinets.
The hydrogen cylinder system will
operate upon actuation of pilot heads.
Ref: Nalkdown Checklist Ho. 1-6;
Technical Data Ho. 2 Sections 9 &
10.2.

Comply: Low air pressure is
supervised on the pilot lines for
the hydrogen system. This is the
only system with penumatic operation.
Ref: Technical Data Ho.. 11
Section 3443.

4 Fib
Ill
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Code
Section

Ho.
Code Section

Information Required
Verification Hethod

M ~ Nalkdown
0 a Document Search

Suaeary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

8050

8051 The heat detection systeN shall be designed
to cause actuation of the special systen
water control valve within 20 seconds under
expected fire conditions. Under test
conditions when exposed to a standard heat
source, the'system shall operate within 40
seconds. These are to be considered eexieuo
response times sub)ect to the considerations
described in 8011 and 8031.

Title

Does Hot Coeply.'The response tice
of the thermistor wire detectors is
not acceptable as indicated by the
result» of the pre-operational tests.
Ref: Procedure Ho. 1.
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1.0 PURPOSE

1.1 Th'e purpose of this calculation is to identify the applicable
sections of the NFPA Code addressed, determine a method of
verification for each applicable code section and confirm
compliance for the plant fire protection systems within our review.

2.0 ASSUMPTIONS

For the purpose of this report, it 1s assumed that under most conditions
the authority having jurisdiction was the architect/engineer (A/E) for
the plant who is American Electric Power Service Corporation (AEPSC)

unless otherwise indicated.
I

The thermistor detection devices installed 1n the containment cable
trays and RCP pumps are not 1ncluded as part of this review.

3.0 HETHOOOLOGY

Reference Sect1on 2.1.1 of Impell Project Instruction PI-FP-01,
Revision 1.

All maintenance issues noted during the walkdown phase of the project
have been identified 1n the CCVC's, but are not considered deviations
due to the limited'umber.

Justifications for dev1ations and open items identified in. the CCVC's,

are detailed,in Impell Technical Report No. 09-0120-0123. The basis for
the review of the fire protection systems against a specific code

edition was determined by rev1ewing the systems against the code edition
in effect during the time of the original system 1nstallation. Systems

that were installed under modifications that took place after the
original installat1on, would be reviewed under the code edition in
effect during the period of the modification installation.

Code sections of subsequent editions that provided typical requirements
of the initial code edition reviewed, were verified under the init1al
code ed1tion requirements. Code sections of- subsequent.editions that
provided signif1cant code requirement changes from the initial code

edition, were revi'ewed under the subsequent code edition.

4.0 RESULTS

Reference the Code Compliance Verification Check11st.

NFPA ?2D-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2
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5.0 REFERENCES

Docuaont

72D Halkdom Verification Checklists

Revision
lh'

0120-108-007A Fire Zone 1-1H, 29G 0
29A F, 7
thru 11,
1,3,4,5.
6H,6H,6S,
13.15,16,
18,19,21 and
a portion of
79 5 85.

12/10/87
573'87'87'87'

0120-108-007B Fire Zone 32, 33-33B, 0
34-34B,
37 thru 39,
40AM, 41
42A-D, 43,
44HL44S,
45,
46A thru D,
47AM

3 0120-108-007C Fire Zone 56, 57, 58, 0
and a
portion
of 44H

12/10/87

609'09'09'09'09'09'09'09'2/10/87

620'

0120-108-0070 Fire Zone 49 thru 54 0 12/10/87 633'

0120-108-007E Fire Zone 69 thru 73 0 12/10/87
650'2K

Halkdovn Verification Checklists

1 0120-108-00&A Fire Zone l-lH 0 12/10/87
573'120-10&-00&BFire Zone 29G 0 12/10/87

~3'120-108-M&CFire Zone 14 5 79 0 12/10/87
587'120-108-008DFire Zone 3, 4, 5, 0 12/10/87
587'M,

6H, 6S,
64AKB, 65AM,
61, 62A thru C,
63A thru C

0120-108-00&E Fire Zone 13,15,16 0 12/10/87
587'120-108-008FFire Zone 17C 0 12/10/87
587'120-108-mGFire Zone 7 thru 11 0 12/10/87 587 ~

NFPA 72D-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C COOK Units 1 and 2
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Document

8 0120-108-008H Fire Zone 29A thru F .0

0120-108-0083 Fire Zone 23 thru 27 0

0120-108-008K Fire Zone 18. 19 I 21 0

Revlslon
Rh.'~

12/10/87
587'2/10/87

587'2/10/87

587'2

0120-108-008L Fire

0120-108-008H F)re

Zone 20 4 85 0

Zone 37, 43, 0
44N h 44S

12/10/87
587'2/10/87

609'3

14

0120-108-008N Ftre Zone 33 thru 338 0 12/10/87
609'120-108-0080

F1 re Zone 38 0 12/10/87
609'5

'120-108-008P Ffre Zone 40A58, 41 0
42A thru D

12/10/87
609'6

17

18

19

m

0120-108-008Q Ffre Zone 34 thru 348 0

0120-108-008R Ffre Zone 45, 46A 0
thru D
47iCB

0120-108-NSS Fire Zone 39 0

0120-108-008T Fire Zone 56 t 57 0

12/10/87
609'2/10/87

.

609'2/10/87

609'2/10/87

620'0

21

0120-108-008U Ffre Zone 58 0 59 0 12/10/87
620'120-108-008VFire Zone 55 0 12/10/87
620'2

0120-108-008H Fire Zone 60 12/10/87
620'3

24

25

0120-108-008X F1re Zone 53 h 145 0 12/10/87
633'120-108-008YFire Zone 54 0 144 0 12/10/87
633'120-108-008ZF)re Zone 52 t 106 0 12/10/87.-
633'6

27

0120-108-008AA Ftre Zone 48 thru 51 0
5 107

0120-108-00888 Fire Zone 32, 69, 70 0
5 73

12/10/87

633'2/10/87

650'8

0120-108-008CC Fire Zone 71 8 72 . 0 12/10/87

650'FPA

72D-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

IQPELLgL
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0120-108-007

PAGE





Document Revision

Procedures

12~P4030.STP.120

1-OHP4030 STP.121LD

1-OHP4030. STP.121HD

4 2-0HP4030.STP.121HD

5 2-0HP4030.STP.121DD

1-0HP4030.STP.121DD

7 12-THP4030.STP.223

12-QHP4030.STP.003

12-THP6030.IHP.144

10 12-THP6030. IHP.142

12-THP6030. IMP.153

12 12-THP6030.IHP.051

13 12-THP4030.STP.224

14

15 12-THP6040. PER.105HR

Fire Protection System »
Hater h CO2

Low Demand Fire Pump
Oper. Test

High Demand Fire Pump
Oper. Test

High Demand Fire Pump
Oper. Test

Diesel Fire Pump Oper.
Test

Diesel Fire Pump Oper.
Test

Fire Protection Hater
System Test

Standpipe Oper. Test

Man. Oper. Fire Alarm
Boxes

fire Det. Inst. h C02
Surv.

Sys. 3 Fire Det. Surv.
Testing

Fire Det. High Volt.
Prev. Haint.

Control Room Cable Vault
Halon System Surv.

Hose Reel Sta. C02
Test

01/30/87

1 12l13l85

1 12/13/85

1 12/13/85

0 02/17/85

0 02/17/85

6 09/04/86

0 07/18/85

2 06/09/81

10 05/09/87

4 04/23/87

2 05/18/87

4 01/15/87

0 04/25/86

16 12-THP4030.STP.225.010 Control Room Cable Vaul t 1 05/14/87
C02 System Test

NPPA '/2D-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

OATK CHECKEO
I+PELL

Joe No 0120-108

0120-108-007

PAGE





Document Revision

17

18

19

20

21

23

24

12-THP4030.STP.225'.031

12-THP4030.STP.225.Q32

12-THP4030.STP.225.033

12-THP4030.STP.225.034

12-THP4030.STP.225.035

12-THP4030.STP.225.042

Reactor C.T.Q ¹2 C02
Test

Reactor C.T.Q ¹3S CO2
Test

Reactor C.T.Q ¹3H CO2
Test

Reactor C.T.Q ¹3H CO2
Test

Reactor C.T.Q ¹4 CO2
Test

Diesel Generator Oil L
Pump 8 Valve Room CO2
Test

12-THP4030.STP.225.020'uxiliary Cable Vault
CO2 System Test

12-THP4030.STP.225.030 Reactor C.T.Q ¹1 CO2
Test

05/14/87

1 06/04/87

1 06/04/87

1 06/11/87

06/18/87

1 06/18/87

1 06/11/87

1 05/29/87

26

27

12-THP4030.STP.225.Q51

12-THP4030.STP.225.052

28 12-THP4030.STP.225.053

29 1-THP4030.STP.225.040

l«THP4030.STP.225.041

25 12-THP4030.STP.225.050 4LV Svtgr CO2 Test

Emergency Svtgr.
CO2 Test

CRD Trans. S~tgr Room
CO2 Test

S&gr. Cable Vault CO2

Unit 1 AB Diesel Gen.
C02 Test

Unit 1 CD Diesel Gen.
CO2 Test

1 06/23/87

1 06/25/87

06/24/87

1 08/20/87

1 06/04/87

1 05/29/87

31 1-0HP4024.102.001-050 Annunciator ¹2 Resp. - 3.- 11/06/86
Nfsc. Area Fire System

2-0HP4024.202.00'l-050

1-0HP4024.101.001-100

Annunciator ¹2 Resp.
Hisc. Area Fire System

Annunciator ¹1 Resp.
Plant Fire System

1 11/06/86

2 04/27/82

NFPA 72D-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2
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Oocument Revision

34 2-0HP4024.201.001-100

P

35 PHI-2270

36 12-PHP2070. TRH.108

37 OHI-2272

38 OHI-4011

39 OHI-4013

40 12-AHPZ060.SEC.052

41 OHI-4012

42 12-AHP2060.SEC.016

43 12-QHP2270.FIRE.011

44 12-PHP2070.TRH.115

45 OHI 2070

46 PHI 2070

47 12-THP6030.IHP.307

48 PHI-2040

49 PHI-4030

50 12-THP4030.STP.239

51 12-0HP4022.066.001

52 1-THP6030IHP.151

53 2-THP6030IHP.251

Annunciator 41 Resp.
Plant Fire System

Fire Protection

Haint. Skills Testing
Progo

Use 5 Haint. of D.C.C.
Fire Prg -Rans

Conduct of Oper.
(Shift Staffing)

2 12/03/86

16 07/09/87

1 04/23/87

0 06/13/85

3 06/25/87

F'itness for Outy

Conduct of Operator
(Shift Turnover)

Employee IO

Fire Natch Activities
Fire Brigade Training

Training

Training

System 3 Fire Oet.
Surv. Testing

Information Hanagement

0 11/06/85

5 01/06/87

12 08/27/87

2 07/31/86

2 05/09/87

5 04/07/86

8 07/26/85

0 04/16/85

6 06/26/86

Technical Specifications 13 12/24/87

RCP Pump Fire Prot.
Test

Alternate Filter Unit
Valve Operator

Containment Cable Tray
Fire Oetection

Containment Cable Tray
Fire Oetection

5 07/09/87

1 ll/06/86

4 04/11/86

5 12/20/85

Operators: Auth. 5 Resp. 2 04/23/87

NFPA 72D-CODE COMPLIANCE VERIFICATION CHECKLIST
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Document Revision

Technical Data

2 00900020001

3 PLC Report

Ref. 2-6.4, F.l. 78-2

6 SD-DCC-FP101

7 SO-DCC-FP103

AI1san Controls Operation
Maintenance Manual

FCI Ltr. Ref. Cook Plant
0 lob f1882

D.C. Cook Unit 1 Control
Roee Fire Oet. Test
Results

HFPA 72E - '84 Edition
Formal Interpretation

HFPA 220 - '85 Edition
Page 4 4 5 only

Fire Protect1on System 2
Mater System Description

Fire Protection System- 3
Misc. System Oescr1pt1on

Specification for Fire 0
Protect1an System 8 O.C.
Cook Unit 1 h Unit 2

01/15/75

12/06/77

10/13/83

1984

1985

Draft

08/16/87
Draft

04/02/71

9 OCCFP109}CF Specificat1on for
Low Volt Ion Fire
Detection System

0 03/15/87

10

'2

Letter from
P. Regenscheid to
P. Xycoff

Sht. 1-54

F1re Protection for Char
Filter Unit 8 Spray Add.
Tank Roam

D.C. Cook "Pyralarm" 1

Oetect1on System Ckt.
Layout Unit 1 5 2

AHI Recam. for
Charcoal Filter

01/15/87

04/09/85

09/77

NFPA 72D-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units I and 2
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Document
Ref Jfa

13 Technical Data "V1k1ng" Emergency Release Part
f01553 C

Revision

14 Hercoid
Pg. I-5 Data Sheet

15 Page 1 of 1 Potter
Electric

16 Potter Electric
Bulletin 518 Page182of 2

17 3129402021 Page 1-3

18 January l985

19 ., January 1977

20 UL864

21 P7825

22 RFCfl2-2521

23 RFCf'l2-2741

24 RFCf12-1843

25 RFCf01-2679

26 RFCf02-2694

Hercoid Pressure 8
Temperature Controls

Gate Valve Switch Hodel
fOSYS-U

Gate Valve Switch Hodel
fDSYS-8

Telex w1th Cable
Oescript1ons

Underwriters Laboratories
F1re Protection Equipment
Directory

Underwri ters Laboratories
F1re Protect1on Equipment
Directory

UL Standard for Safety
Control Units for Signal-
ing System

Factory Kutual Approval
Guide 1986

Fire Detection Design
Packet

Fire Detection Oes1gn
Packet

Fire Oetect1on Design
Packet

Fire Detection Oes1gn
Packet

F1re Detection Oes1gn
Packet

Pg 1 12/83
Pg 2 07/84

12/17/87

12/31/84

12/31/76

6th 06/06/80

Rev 01/86
86

08/14/85

0 02/13/87

3 10/23/87

OQ 01/31/86

051 05/02/86

NFPA 72D-CODE COMPLIANCE VERIFICATION CHECKLIST
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Document

27 RFCt12-2678

28

29 HFPA 13 'nstallation of Sprinklers- 1971
1983

.Revision

F1re Oetect1on Design %1 12/18/87
Packet

30 NFPA 720

31 NFPA 72E

32 Data Sheet 3050

33 Data Sheet 3165

Proprietary Protect1on
S1gnaling System

Automatic Fire Detection

Pyrotronics "System 3"
CP-30

Pyrotronics "System 3"
N4-30

1967
1979

1974
1978
1982
1984

04/82

12/76

34 Data Sheet 3173 Pyrotronics "System 3"
N-32 08/78

35 ROC dated 12/3/87
B. Gene-from
D. Kipley

Data Sheet 3325

Ambient. Conditions of
Plant

Pyrotronics "System 3"
"EA" Enclosure

'l2/03/87

08/82

37 Data Sheet 6113

38 Data Sheet SI21

Pyrotronics Ion Oet.=
OI-4A

AFA-Ninerva I.R. Det.
5121

04/79

39 ROC From 0. Yipley
(Impel 1) to
O. Bronmier (U.L.)

'I

RFC 12-2231

U.L. L1sted Pyrotronics
Oet. Equipment

RCP Pump Fire Detection 0 '03/27/87
Supp. Protection
Modification Packet

NFPA 72D-CODE COMPLIANCE VERIFICATION CHECKLIST
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41 - .
ROC dated 1/8/88
L. Taylor from
O. Kipley

Pressure Swi tch Humber1ng - 01/08/88
Oata

42 RFC 12-2149

43 Data Sheet 3168

P-250 Comp. Room
Halon System
Hodification Packet
Pyrotronics "System 3"
HC-30

12/79

45 Oata Sheet 403-4

46 ROC from Joe Black to
Oelpoletto/Veldhuizen

FCI Oetect1on System
System Oata Sheet 6 Han.

Pyrotronics I.R. OFS-10

App 01/22/75

05/73

Pyrotronics FIU 0 CP-30 - 01/05/88

47 ROC from Joe Black to
Oepona/Guilfoos

48 ROC from J. Black to
to E. Taylor

49 ROC from J. Black to
F. Keymak
(H. $1mak; ACI)

Rochester AH-159

Cable Information

ACI Pover Supply

01/06/88

01/12/88

01/13/88

51 Oata Sheet 3351

52 0120-108-009

53 Impel 1 Letter
0120-108-019

Pyrotroni cs BH-30

Impell h1r Hovement
Calculation

Heeting H1nutes
of Jan. 28 I 29, 1988
(Item: Table 3-7.1,
Section 4116)

50 'FPA 70. Section 310 HEC Table 310-16 1987

03/80

0 02/24/88

54 UL 346 UL Standard for Safety
Katerflou Ind1cators for
Protective Signaling
System

2nd 08/19/82

55s UL 38 UL Standard for Safety 4th 07/23/82
Hanually actuated,s1gnal-
ing Boxes
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56 Catalog ¹29 Automat1c Switch - Co.
Pages 3. 9, 50 1'r 98

~ 1973

57 HFPA 90A, Air Condition1ng and
Sect1on 4-3 Vent1lating System

58 "Snaplock" Data Xational Acme Company
Sheet

1978

59 HVAC Data Input From
B. Genre to 0: Kipley

60 Pyr~Larm
8-335-8-74

HVAC Data

Appl1cation Engineering
Fundamentals

02/19/88

1974

61 Rad1atian Data Rad1atian Level Data
From B. Gerwe to
D. Qpley

03/04/88

62 Fire Protection
Report Output
¹1

'3

Licensing Documents

O.C. Cook Power 12/03/86
Plant, Un1ts 1 and 2

HVAC Systems Duct Design - 1981
Page 5.10, Section E.l

1 Letter from S.A. Varga Append1x A to BTP APCSB/
(HRC) to J. Dolan (I I 9.5-1 Deviat1ons Pg. 1-l0
HEC)

1

2 Letter from S.A. Varga Appendix R to 10CFR 50
(HRG) to J. Dolan (I 8 Section III G 8 III 0
HEC), Page 1-19 Exempt1on

3 Letter from S.A. Varga Append1x R to 10CFR 40'(HRG) to J. Dolan (I 6 Section III G 5 III L
HEC), Page 1-19 Exempt1an

08/27/85

12/23/83

11/22/83

4" AEP:HRC'.00258 Pg 1-32 Amendments ¹ 31 0 12 - 07/31/79.Facil1ty Operator License

6 I 5 HEC O.C. Cook
Units 1 5 2

7 Docket ¹50-315 h 316
OPR 58 h 74

HRC 53 Ouestions on ¹1
Append1x A 8 FHA 1st 8 ¹2
2nd Sub.

Response to Appendix A 0
to BTP/APCSB 9.5-1

F1re Hazard Analys1s 1

D.C. Cook Units 1 S 2

8 Appendix R to 10CFR 50 Fire Protect1on ProgramPart 50 for Huclear Power Facility

09/30/77
11/22/77

01/31/77

01/30/87

09/01/82
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Orawings

1-98602-5) Oescriptive List of Annunciators '1 04/16/86
Station f2

2 12«5266-2

i

3 12-5267-3

4 ~ 12-5268-2

12-52 68A-2

6 12-5269-2

7 12-5270-2

8 1«51528-2

9 2-5152C

Fire Facilities Plan Below
Basement El.

573'ire

Facilities Plan Basement
El.. 591'-0" L 587'-0"

Fire Facilities Plan Hezzanine
Floor

El'09'ire

Facilities Plan Cable
Vaults El. 620'-6" h 625'-10"

Fire Facilities Plan Hain Floor
El. 633'-0"

Fire Facilities Reactor Building
El.

650'-0'low

Oiagraa F.O. Hater Unit 1:
Turbine Building 5 Screenhouse

Flow Diagram F.O. Hater Unit 2:
Turbine Building 5 Screenhouse

2 08/17/87

3 08/17/87

2 08/17/87

2 08/17/87

2 08/17/87

2 08/17/87

2 08/25/87

0 10/06/86

'1-98602-51

12 1-98601-51

10 '2-51520 Flow Diagram F.P. Hater Auxiliary 0 10/06/86
4 Cont Buildings Units 1 5 2

Oescriptive List of Annunciators, 51 04/16/86
Sheet 2

Oescription List of Annunciators, 51 06/19/86
Sheet 1

13

14

15

12-98992-2

1-92003-35

1-92006-10

Pyr-A-Lars Systems Service
Building Ele. Diagram

Emergency Fire Panel "EF"
Hiring Diagram

Emergency Fire Rear Panel "EFR",
Sheet 1

2 05/29/79

35 02/10/87

10 06/26/81

NFPA 72D-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

IQPELLgL
~ Mo 0120-108
CALC HO

0120-108-007

PAGE
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16, 1-92007-29

17 1-92161-13

Emergency Fire Rear Panel EFR",
Shoot 2

F.P. System Logic Cabinet Hiring
Giagram

C9 04/01/87

13 07/16/81

18 1-92160-2 Emergency Fire Rear Panel EFR", 2 07/18/74
Sheet 4

19 1-98611-4

20 '-9&612-12

Annunciator Internal Oiagrams „
Unit 1

Plant Fire System Annunciator
Elevation Diagram Unit 1

4 05/14/87

12 07/01/86

21 1-98951-3

22 1-98952-3

Scheme of F.P. Turbine t Auxiliary 3 03/09/79
Shoot 1

Scheme of F.P. Turbine & Auxiliary 3 12/18/86
Sheet 2

24 2-92003-24

25 , 2-92006-7

26 2-92007-24

27 2-9200&-11

28 2-92f60-4

29 2-92161-15

30 2-98612-16

Emergency Fire Panel "EF'iring
Oiagram Unit 2

Emergency Fire Panel "EFR"
Sheet 1, Unit 2

Emergency Fire Rear Panel "EFR"
Sheet 2

Emergency Fire Roar Panel "EFR"
Sheet 3

Emergency Fire Rear Panel 'EFR"
Sheet 4

F.P. System Logic Cabinet Unit 2

Plant Fire System Annunciator
Unit 2

23 1-98966-14 F.P. Logic Diagram Unit 1 14 03/16/87

24 09/18/86

6 '2/30/77

24 08/04/87

11 09/17/87

4 11/07/78

15 08/04/87

16 0&/14/&7

31 2-98952-2 Scheme of F.P. Turbine 8 Auxiliary 2 12/18/86
Sheet 2
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32 1-92335-14

33 1-92373»1

34 1-95901-4

35 '-95902-13
36 2-9S926-7

37 2-98977&

38 2-98979-2

Revi s1on

Cont. 8 Auxiliary sub panel
'CAS" Sheet 8

14 04/01/87

RCP F1re System Control Cab 1 04/01/87

F.P. Emergency Fire Pump Kir1ng . 4
Diagram

11/16/72

F.D. Reactor Cool Pumps Sprinkler 2
System

01/09/87

01esel Engine Fire Pump Sheet 1 13 11/26/79

F.D. Charcoal F11ter Unit 2 7 08/18/86

F.D. Cont. Detection, Sheet 4 4 08/21/78

39 12-95914-1

40 A924-1

4'1 A924-2

42 541012

Auxiliary Building Sprinkler
System

Alison Control Inc.
Sprinkler Control System

A11son Control Inc.
Spr1nkler Control System

Sensor Oetect1on

1 05/01/84

0 05/18/72

0 05/17/72

1 07/27/77

43 324022

44 324028

45 324029

46 771026

47 771478

Interconnect1on Diagram , A 08/14/72

Elementary Diagram

Elemental Dl'agram A 09/30/82

Schemat1c 5 Interconn
01agram - (2) Sheets

0 06/27/79

Schematic Diagram - (4) Sheets
'

11/23/83

48 324173

49 191006

50 883072

51 771477

Int. Diagram A700-9 System-
(2) Sheets

F.P. System Solenoid Valve

F.P. System 19" Rack-
(2) Sheets

Sch. 8 Interconn Oiagram-
(4) Sheets

0 06/27/79

C 12/27/79

E
,

06/26/79

0 06/27/79
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52 1-95906-10 F.P. Transformer H20

1-95909-6 F.P. Charcoal Filter H20 Spray
Systems

'56

1-95910-6

1-95911-6

1-95926-9

F.P. Charcoal Filter H20 Spray
Systems Turbine ! AuxiTiary

F.P. Charcoal Filter H20 Spray
Systems Turbine 5 Auxi iary

F.P. Charcoal Filter H20 Spray
Systems Unit 1 Containment

57 1-98969-7 F.P. HQ Systems Sheet 3
Elevat on Diagram

61

62

63

65

66

1-98978-8

1-98979-3

2-95901-1

2-95902-8

2-95906-10

2-95909-3

F.P. H20 Systems Sheet 4

, F.P. Reactor Coolant Pumps

F.P. Emergency Fire Pump Hiring
Diagram

Diesel Engine Fire Pump

F.P. Transformer H20 Spray

F.P. Charcoal Filter H20 Spray
Auxiliary 0 Turbine System

58 1-98971-8 F.P. H20 System Sheet 1

59 1-98972-9 F.P. Hg Systems Sheet 2
Elevat on Diagram

60 1-98977-5 F.P. Containment Detection
Sheet 4

10 02/13/76

6 04/29/87

6 01/29/87

6 01/29/87

9 09/18/86

7 06/08/87

8 07/29/83

9 11/05/86

5 01/07/85

8 07/01/86

3 04/02/87

1 06/13/77

8 11/26/79.

10 10/21/86

3 04/29/87

67 2-95910-4

2-95911-4

F.P. Charcoal Filter H20 Spray
Auxiliary 5 Turbine System

F.P. Charcoal Filter H20 Spray
Auxiliary 8 Turbine System

4 04/29/87

4 04/29/87
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69 2-95946-6 F.P. System Control Room Cable 6 02/06/86
Vault Kalon

70 DK-NY-1433 Pipe Layout Computer Room 1 03/28/79
Units 1 t 2

71 DL-NY-1433-1 Logic D1agram Comp. Room
Units 1 8 2

72 1-95946-6 F.P. Control Room Cable Vault 6 02/06/86
Halon

73 12-98996-4 H1scellaneous Halon System 4 09/03/86

78 1-95937 18

79 1-95938-14

80 1-95939-14

81 1-95941-15

82 1-95942-15

74 12-98997«2

75 . 12-95913-4

76 12-95915-1

77 1-95936-15

Comp. Rooms Halon System
S

Comp. Rooms F.P. Hiring Diagram

Comp. Rooms F.P. Hiring Oiagram
Sheet 2

2 09/04/86

4 09/04/86

1 06/08/86

F.P. Turbine 5 Auxiliary Suilding 15 04/29/86
CO2, Sheet 1

F.P. Turbine h Auxiliary Building 18 04/29/86
CO2, Sheet 2

F.P. Turbine 5 Aux111ary Building 14 04/29/86
C02, Sheet 3

F.P. Turbine 0 Auxiliary Su11ding 14 12/05/87
CO2, Sheet 4

F.P. Turbine 5 Auxiliary Building 15 04/29/86
CO2, Sheet 6

F.P. Turbine h Auxiliary Building 15 04/29/86
CO2, Sheet 7

83 1-95943-15

84 1-95944-16 F.P. Turbine h Auxiliary Building
Sheet 9

F.P. Turb1ne I Auxiliary Build1ng
CO2, Sheet 8

15 04/29/86

16 12/01/83
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Oocument Revision

85 1-95945-14 F.P. Turbine I Auxiliary Building 14 04/29/86
C02, Sheet 10

87

88

1-98983-1

2-95936-10

89 2-95937-13

2-95938-11

91 2-95941-14

92 2-95942-6

2»95943-6

94 2-95944-10

95 12-95993-2

96 FL-1 5771

97 . FL-15771

98 FL-15771

99 FL-15771

100 FL-15771

86 1-98981-20 F.P. C02 System, Sheet 1

F;P. CO2 System, Sheet 3

F-P. Turbine 5 Auxiliary CO2
Fire System, Sheet 1

F.P. Turbine h Auxiliary C02
Fire System, Sheet 2

F.P. Turbine 5 Auxiliary C02
Fire System, Sheet 3

F.P. Turbine 5 Auxiliary C02
Fire System, Sheet 6

F.P. Turbine 5 Auxiliary CO2
Fire System, Sheet 7

F.P. Turbine 5 Auxiliary C02
Fire System, Sheet 8

F.P. Turbine 5 Auxiliary C02
Fire System, Sheet 9

F.P. Turbine h Auxiliary C02
Hose Reels

Cardox Fire Extinguisher System
Elm. Line, Sheet 17

Cardox Fire Extinguisher System
Elm. Line, Sheet 18

Cardox Fire Extinguisher System
Elect. Control Cab., Sheet 19

Cardox Fire Extinguisher System
Elect. Control Cab., Sheet 20

Cardox Fire Extinguisher System
Alarm System Elm. Line, Sheet 21

20 06/15/87

1 07/16/87

10 04/29/86

13 04/29/86

11 04/29/86

14 06/13/85

6 04/29/86

6 04/29/86

10 04/29/86

2 04/29/86

8 04/21/72

8 04/31/72

A 05/07/71

A 05/07/71

A 05/07/71
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101 FL-15??1 Cardox Lov Pressure Fire
Extlngulsher System

102 12-95929-5 Fire Detect)on Systea Screenhouse
L ESH

D 02/15/?2

5 10/15/86

103 1-95927-1 F.P. System Hain Steam Line Etc. 1 10/16/86

107 1 95995-3

108 1-98970-5

F.P. System Aux)lunary Building
Fire Siren

F.P. Hfscellaneous Elementary
Diagram

104 1-95928-4 F.P. System Trans. Room Etc.

105 1-95981-18 huxll)ary Bulldtng Pyr~Lara
Fire Systea, Sheet 1

106 1-95984-1 Aux111 ary Buk 1 dlng Pyr-A-Larm
Fire System, Sheet 3

1D/15/86

18 03/18/8?

1 10/16/86,

3 09/03/74

5 01/23/80

109 1-98990-3 F.P. Pyr-A-Larm System, Sheet 3 3 10/16/86

114 2-95982-1 Auxiliary Bu)ldlng Pyr-A-Larm
Fire System, Sheet 2

115 2-98990-4 F.P. Pyr~Larm System

116 2-95995-3 F.P. System Aux)11ary Buf ldlng
F)re S1ren

117

118

PH-4302

PH-4302

Detect)on System Screenhouse-
Sheet 1

Detect)on System Screenhouse «
Sheet 2

110 1-98991-12 F.P. Oetect1on, System Elementary
Diagram

111 2-95927-1 F.P. System Hain Leone Etc.

112 2-95928-2 '.P. System Trans. Room Etc.

113 2-95981-12 Auxlllary Bufldlng Pyr-A-Larm
Fire Systea

12 08/06/86

1 08/11/86

2 10/16/86

12 10/05/87

1 10/16/86

4 11/18/86

3 .-09/19/75

3 03/04/85

04/30/85
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119 - PH-4303

120 PH-4303

121 PH-4303

122 PH-4303

123 PH-4303

124 PH-4304

125 PH-4304

126 PH-4304

127 PH-4304

128

Detection System Main Steam
Encl. Etc. - Sheet 1

Detection System Main Steam
Encl. Etc; - Sheet 2

Detection System Main Steam
Encl. Etc. - Sheet 3

Detection System Main Steam
Encl. Etc. - Sheet 4

Oetect1on System Main Steam
Encl. Etc. - Sheet 5

Detection System Main Steam
Line Area - Sheet 1

Detection System Hain Steam
Line Area - Sheet 2

Detection System Main Steam
Line Area - Sheet 3

Detection System Ma1n Steam
Line Area - Sheet 4

Detection System Auxiliary Feed
Pump

5 07/27/85

2 07/25/85

0 05/01/85

2 07/25/85

2 07/25/85

5 07/25/85

2 07/25/85

2 07/25/85
\

2 07I25/85

5 07/25/85

131

132

133

1-95907-1 6

1-95906-10

1«95903-7

F1re Protect1on XFMR Sprinkler
Hiring Diagram

Fire Protection XFMR Spr1nkler
Hiring Diagram

Diesel Eng1ne Fire Pump Hiring
01agram

134 2-95903-5 Diesel Engine Fire Pump Hiring
Diagram

129 PH-4308 Oetect1on System Tranf. Room

130 2-95907-13 Fire Protection XFMR Sprinkler
Hiring D1agram

5 07/25/85

13 10/86

16 04/01/87

10 02/86

7 03/79

5 03/20/79
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Document

135 12-95908-15

136 2-98972-9

1-95939-14

141 2-95940-13

142 2-98981-20

143 2-98983-1

144 1 98613-19

145 12-5972-2

146 12-5973-3

147 12-5974-2

12-5975-2

149 12-5976-3

137 2-98978-7

138 2-98971-10

139 1-95940-18

Auxiliary Building Sprinkler
Nfrfng Diagram

Fire Protection Elementary
Dfagram, Unit 2, Sheet 2

Fire Protection Elementary
Diagram, Unit 2, Sheet 4

Fire Protectfon Elementary
Diagram, Unit 2, Sheet 1

Fire Protection Turbine h
Auxiliary ~ Nfrfng Diagram
Unfi 1, Sheet 5

Fire Protection Turbine h
Auxiliary C02 Hiring Diagram
Unit 2, Sheet 4

Fire Protection Turbine 5
Auxiliary Cb Hiring Diagram
Unit 2, Shee% 5

Fire Protection C02 Elementary
Diagram Unit 2, Sheet 1

Fire'Protection CO2,Elementary
Diagram Unit 2, Sheet 3

Hfscellaneous Fire Area System 8
Vent. Elementary Diagram

FHA Plan Below Basement, Units
1 4 2

FHA Base T Plan - 587'
591'nits

1 S 2

FHA Henanfne Floor -
609'HA

Plan 601', 609', 8 620'-6"
to

625'HA

Turbine Bufldfng Hain Floor

633'evfsfon

15

k

9 10/24/86

7 01/26/85

10 07/08/87

18 04/24/86

14 10/14/87.

13 04/24/86

20 10/30/87

1 '6/19/81

19 10/26/87

2 04/03/86

3 01/06/87

2 09/03/336

2 09/03/86

3 11/25/86
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0ocument Revision

151

152

12-5977-2

12-5152P-2

12-5152ll-2

FHA Reactor Building - 650' 2

Flow Diagram Hater Fire Protection 2

09/31/86

02/25/87

Flow Diagram Hater Fire Protection 2 07/Ol/87

153 12-5152H-1 Flow Oiagram Hater Fire Protection 1 07/02/87

12-5152L-2 Flow Diagram Hater Fire Protection 2 02/25/87

155

156

12-5152K-1

12-5152J-0

Flov Diagram Hater Fire Protection 1

Flow Oiagram Hater Fire Protection 0

02/25/87

10/06/86

158

12-5152H-O Flov Diagram Hater Fire Protection 0 10/06/86

12-51526-1 Flov Diagram Hater Fire Protection 1 08/06/87

159

161

162

163

165

166

167

168

169

170

12-51 52F-1

12-5152E-2

12-5152A-1

12-5152-1

1 2010-58

1-94211-1 9

1-2011-49

1«2012-38

1-2098-51

1-2111-27

1-12000-3

1-12001-4

600Yh Auxiliary Bus Hiring Diagram 19

Conduit L Cable Schedule 49

04/08/87

05/18/87

Conduit 0 Cable Schedule 38 05/21/87

Conduit 5 Cable Schedule 51 12/16/86

Conduit h Cable Schedule 27 03/31/87

Auxiliary One-Line Index 3- 04/10/87

Hain Auxiliary One-Line Diagram 4
Bus A 4 B

Flow Diagram Hater Fire Protection 1 01/22/87

Flow Oiagram Hater Fire Protection 2 07/07/87

Flow Diagram Hater Fire Protection 1 01/22/87

F'lov Diagram Hater Fire Protection 1 02/20/87

Conduit 4 Cable Schedule, Unit 1 58 ~ 05/23/86

171 1-12002-3 Hain Auxiliary One-Line Oiagram 3
Bus Ct 0

04/10/87
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Document
IhCJI

C72 1-12003-2

173 1-12050-2

174 1-12051-3

175 1-12052-6

176 1-12060-2

177 1-12061-1

178 1-12062-1

179 1«12063-3

180 1-12065-2

181 1-12070-2

182 1-12071-2

183 1-12072 3

Revision

250V DC Main One»Line 2, 02/26/87

120/208V AC Control Room Inst. 2 09/14/87

120V AC Critical Control Room 3 05I26I87

120/208V AC Control Room Power 6

OC Auxiliary One-Line 250Y OC Bus 2

OC Auxiliary One«Line 250V DC Bus 1

05/13/87

02/26/87

02/26/87

DC Auxiliary One-Une 250V DC Bus 1 02/26/87

DC Auxiliary One-Line 2SOV OC Bus 3 04/10/87

DC Auxiliary One-Line 250V OC Bus 2 06/19/87

DC Auxiliary One-Une 250Y DC Bus 2 02/26/87

DC Auxiliary One-Line 250V DC Bus 2 07/15/87

OC Auxiliary One-Line 250V DC Bus 3 04/10/87

184 1-12073-2

~ 185 '-93211-17
186 1-94230-9

187 2-2009-43

188 2-2010-35

189'-2011-32
190 2-2098-34

191 2-2111-27

192 2-12000-3

193 2-12001-2

194 2-12002-1

DC Auxiliary One-Line 250V OC Bus

600V Auxiliary Bus 11C

600V Auxiliary Bus llD

Conduit h Cable Schedule

Conduit t Cable Schedule

Conduit L Cable Schedule

Conduit 5 Cable Schedule

Conduit tc Cable Schedule

Auxiliary One-Line Index

Main Auxiliary One-Line Diagram

Main Auxiliary One-Line Diagram

2 02/26/87

17 06/20/85

9 07I15/87

43 01/29/87

35 08/11/87

32 09/05/79

34

27 10/08/87

3 03/26/87'

09/09I87

1 09/09/87
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195

196

197

Document

2-120034

2-12050-2

2-120524

1

250V OC Hain One-Line Diagram

120V AC Control Room Inst.

120/208V AC Control Room Power

Revision

0 10/06/86

2

4 10/15/87

198 2-120654 DC Auxiliary One-Line 250V DC Bus 0 10/06/86

199 ~ 2-12061-0

200 2-12062-1

DC Auxiliary One-Line 250V DC Bus 0 . 10/06/86

DC Auxiliary One-Line 250V DC Bus 1

201 2-12063-1 DC Auxl1 1ary One-Line 250V OC Bus 1 04/10/87

202 2-12065-1 DC Auxl1fary One-Line 250V OC Bus 1 06/19/87

203 2-120704 DC Auxiliary One-Une 250V OC Bus 0 10/06/86

204 2-12071-0 DC Auxiliary One-Line 250V DC Bus 0 10/06/86

205 2-12072-1 DC Auxiliary One-Line 250V DC Bus 1 09/09/87

206 2-12073-1 - OC Auxiliary One-Line 250V DC Sus

207 2-93211-11 600V Auxiliary Bus 21C 11 07/02/85

208 2-94211-7 , 600V Auxiliary Bux 21A 7 07/07/87,

209 2-98991-7 Fire Detection Elementary Diagram 7

210 2-98613-17 Hlsc. Fire Area System 5 Vent. 17
Elementary Diagram

10/30/87

211

212

1-95982-11

2-9S 611-1

'l l 10/15/87Auxl1 1ary Bul 1 ding Pyral arm
Hiring Diagram

Annunciator Internal Diagram , 1 10/87

213 2-98951-2 Schedule of Fire Protection 2
Turbine L Building, Sheet 1

214 2-98970-3 F.P. Misc. Elementary Diagram 3

07/09/87

03/08/78

215 12-5152S-2. Flow Diagram Fire Protection Hater 2 08/25/87

216 12-5152D Flow Diagram Fire Protection Hater 0 10/06/86

217 12-5152C Flow Diagram Fire Protection Hater 0 10/06/86

218 1-98963-1 m2 Fire Protection Elementary 1'7/16/87
219 2-98963-1 CO2 Fire Protection Elementary 1 06/19/81

NFPA 72D-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2
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~No 0120-108
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Revision

220

221

1-98977-5

2-98977-4

CAS ELementary Olagram

CAS Elementary Olagram

1-92335-14 CAS Hl ring Oiagram

5 01/07/85

4 08/21/78

14 04/01/87

224

2-92335»14

12-571&

12-5714-13

CAS Hiring 05agram

Heat 8 Vent. Aux. Bldg.
Elev.

573'eat

& Vent. Aux. Bldg.
Elev.
587'44 05/17/84

13 Hone

226 12-5715-12

228 12-571 8A-0

229 1-5688-10

230

231

2-568~

1-5724-8

232 1-57?4-1 1

233 2-5724-9

1-57248-2

235 2-57248-2

23~. 12-5?36-6

12-57368-2 ,

1-5750-9'-5750-5

12-5737-8

241 12-5718-5

242 12-5720-7

227 ~ 12-57'l9A-3

Heat & Vent. Aux. Bldg.
Elev.

587'eat

& Vent. Aux. Bldg.
Elev.

587'eat

& Vent. Aux. Bldg.
Elev.

587'eat

& Vent. Reactor
Cont. Elev. 598' 612

Heat & Vent. Reactor

Neat & Vent Aux. Center,
Horth, South & East 587'
609'lec. Svgr & Osl. Gen.

Heat & Vent Aux.
Bldg.

609'eat

& Vent Aux.
Bldg.

609'eat

& Vent Aux.
Bldg.

609'eat

& Vent Aux.
Bldg.

609'eat

& Vent Aux.
Bldg.

609'eat

& Vent Aux.
Bldg.

609'eat

& Vent Aux.
Bldg.

633'eat

& Vent Aux.
Bldg.

633'eat

& Vent Aux.
Bldg. 620'

609'eat

& Vent Aux.
Bldg.

609'eat

& Vent Aux.
Bldg. 633'

650'2

. 05/08/87

3 08/29/85

0 09/16/81

10 02/01/88

8 02/01/88

8 09/27/85

11 06/07/84

9 11/10/82

2 05/1'5/84

2 05/24/84

9 05/01/87

2 02/05/87

9 05/05/87

5 06/10/87

8 05/13/87

5 10/28/83

7 10/07/80

NFPA 72D CODE COMPLIANCE VERIFICATION CHECKLIST
D;C. COOK Units 1 anci 2
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Oocument
IhLJla, Rev)sion

248 12-5722-5

249

250

251

1-5149-22

2-5149-25

12-5265-2

243 1-5148m
V

244 1-5148&4

245 2-5148~

246 12-5719-8

247 12-5733-5

Flov Oiagrajn Aux. Bldg.
Elec. Equip. Area. Heat 5 Vent

Flow Ofagram Aux. Bldg.
Elec. Equip. Area. Heat 8 Vent

Floe Oiagram Aux. Bldg.
Elec. Equip. Area. Heat! Vent

Heat 5 Vent. Aux.
Bldg. Elev.

633'eat

f Vent. Aux.
Bldg. Elev.

633'eat

8 Vent. Aux. Bldg.
Exhaust Sys. Plan 8 Sections

HVAC Floe Oiagraa

HVAC Flow Oiagram

fire Facilities
Plot Plan

0 Hone

0 Hone

0 Hone

8 08/20/85

5 02/05/79

5 08/25/75

22 01/25/88

25 01'/25/88

2 08/17/87

N A 72D-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Uni.ts 1 and 2
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NFPA 72D — 1967 EDITION

PROPRIETARY PROTECTIVE SIGNALING SYSTEMS

11 w

Pyrotronics "Pyralarm" detection panels which include:

a. Unit 1 "EFR" Panel

b. Unit 2 "EFR" Panel

c. Unit 1/2 "GRC" Panel

Pyrotronics "System 3" detection panels which include:

a. ESN Pump Cube panels;

~ Fire Zones 29A, 29B and 29E'

Fire Zones 29C, 29D and 29F

~ Fire Zone 29G

b. Unit 1 h 2 Transformer RM/Diesel Corridor/AFH Vestible;

~ Fire Zones 17C, 79 and 85

~ Fire Zone 14

~ Fire Zone 20

c. Unit 1 h 2 Main Steam Li'ne, Main Steam Enclosure;

~ Fire Zones 33 thru 33B

~ Fire Zones 34 thru 34B

d. Unit 1 & 2 Computer Rooms, fire zones 71 (Unit 1);
72 (Unit 2)

Alison Controls detection panels which include:

INITIALSYSTEM

2/72

2/72

2/72

11/07/83

'01/16/85

08/12/83'8/12/83

11/07/83

01/16/85

11/07/83

'01/16/85

8/83

NFPA 72D-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2
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NFPA 72D — 1967 EDITION

PROPRIETARY PROTECTIVE SIGNALING SYSTEMS

(Continued)

a. Charcoal filter uni.ts:

1 & 2 - HV-CIPX-1' & 2 — HV-CPR-,1
'2-HV-SATFUF
'2-HV-AFX-1

b. Reactor coolant pumps

' & 2 - HV-ACRF-1' & 2 - HV-AES-1' & 2 - HV-AES-2

2/72

Unit 1 & 2 RCP Pump 4 1-4 (panels only)

c. Unit 1 & 2 Control Room Cabl.e Vault

d. Unit 1 & 2 Diesel Generator Detection panels
(zones 13, 15, 16, '18, 19 & 21)

e. Unit 1 & 2 Halon panels, fire zones 57 (Unit 1);
58 (Unit 2)

f. Containment Alarm System Unit 1 and 2 (panels only)

Unit I & 2 Chemetron C02 panels, fire zones 7 thru 11,
13, 15 and 16, 38, 40A thru 42C, 55 thru 57 (Unit 1);
18, 19, 21, 23 thru 27, 39, 45 thru 46C, 47A & B, 58
thru 60 (Unit 2).

Automatic sprinkler, fire pump and hose station alarm
'ignaling arrangement for the Auxiliary Building.

The plant "EF" annunciator panels in Unit 1 & 2
control rooms.

4/79

10/73

2/72

'2/72

6/71

2/72

2/72

2/72

NFPA 72D-CODE COMPLIANCE VERIPICATION CHECKLIST
D.C. COOK Vnits 1 and 2
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Verification
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M Walkdown
D ~ Document

Search

Suamary of Results
(List results, and reference
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Sketches, etc., as required)

CHAPTER 1. GENERAL
ARTICLE 100. DEFINITIONS

Title
Title. Entire section for information only,
entire section will be deleted.

0 0

0 0
00 co
I

CI
CI

A
Oa

O

Mn

O
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CODE COHPLIANCE VERIFICATION CHECKLIST
CODE

Code
Section
No.

Code Section

Information
Required

Verification
Hethod

M ~ Malkdown
D . Document

Search

Suamary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

O O
IV

O O
CQ
IO
O

Q I

A
O

n

Mn
M
O

9
O

2010.

2011.

2012.

2013.

2030.

2031.

2032.

CHAPTER 2. COtSON RE(gIREHENTS
ARTICLE 200. GENERAL

Scope

The provisions of this Chapter apply
to all fire-protective signaling systems .

covered by this standard except as
otherwise indicated in other sections.

The intent and meaning of the terms used
in this standard are, unless otherwise
defined herein, the same as those of the
National Electrical Code.

These protective signaling systems
consist of electrical circuits and
associated instruments and devices
having their operation under the control
or domination of the owner or others
.interested in the property to be
protected; they shall include owned,
leased or rented systems.

APPROVAL

Information at the request of the authority
author) ty having )urisdiction, complete
information regarding the system including
specifications, wirihg diagrams, and floor
plans shall be submitted for approval prior
to installation of equipment or wiring.

Equipment. All devices, combinations of
devices, and equipment constructed and
installed in conformity with this standard
shall be approved for the purposes for
which they are intended.

W,D

Title
Title

Title
For Information Only.

For Information Only..

For Information Only.

Ti tie

Comply: All Pyrotronics smoke detectors, control
panels (System 3). Halon system components, C02
system components and Ansul IIc release panel
approved for application used.
Does Not Com~ly: The Alison control panels,
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CODE COMPLIANCE VERIFICATION CHECKLIST
CODE

Code
Section
Ho.

Code Section

'nformation
Required

Verification
Method

Malkdown
D Document

Search

Suaeary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

employed for testing the reliability of
the sprinkler alarm unit as a whole. For
a wet pipe system, the test connection at
the extremity of the system shall be used.

2040; ~ INSTALLATIONAND DESIGN Title
2041.

2042.

2043.

General. All systems shall be installed
in a workmanlike manner and in accordance
with specifications and standards approved
by the authority having jurisdiction.
Jarring. Devices shall be so located and
mounted that accidental operation will not
be caused by vibration or jarring.

Grounding. All systems shall test free
of grounds, except parts of circuits or
equipment which are intentionally and
permanently grounded to provide groundfault detection, emergency ground signal-
ling, or circuit protective grounding.
All systems shall b'e so designed that
they do not depend upon the effectiveness
of any ground connection for normal opera-
tion.

N,D

N.D

Comply'All systems were provided as required by
the approved specifications.
Ref: Technical Data Ho. 8 and 9.

Comply.'All equipment was properly installed as
required with the exception of the devices noted
below. Several detec(ion devices and manual
stations were mounted such that they are exposed to
potential accidental operation. The valve tamper
switch for Valve No. 12-FP-371 on elevation

609'Zone96) is improperly mounted and has damaged the-
s~itch causing potential non-operation.
Ref: Walkdown Checklists No. (720) 2 6 3; (72E) No.
4, 13 thru 18, 22, 25 4 26.

Comply. The detection systems were tested prior to
turnover to AEPSC'nd the walkdem verified that the
systems were operating in a "System Normal" status,
except for CO> panel 1-PTR-C02-RBX for U14KV
area. The "CO2 Normal" lamp was not operating.
Ho other lamps were operating also.
Ref: Technical Data Ho. 2, 3, 25, 26,*27 8 42;
Malkdown Checklist Ho. (72D). 2.
Open Item: Ho data was available for pre-operational
testing of the "EF" panels, ACI control panels and
C02 system controls.
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A
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'044.

2045.

2046.

2047.

~ Pre-Signal Feature. It is recoamended
that systems in hotels, department stores,
hospitals, and similar institutions having
sounding devices within the protected
premises, be so designed that initial
fire signals will sound only in department
offices, engine rooms, fire brigade
stations and other central locations, with
provisions whereby authorized persons may
subsequently sound a general alarm.

Use Restrictions. Fire alarm systems
shall be used for no other than fire-
protective signalling purposes, except
that local control functions, necessary
to make the premises safer in the event
of fire, or to make it possible to hear
fire alarm signals, may be automatically
performed. The performance of automatic
control functions shall not interfere with
power for lighting or for operating eleva-
tors. This does not preclude the

combina-'ion

of fire protective signalling systems,
with other systems provided for protection
of life and property.

Voltage Variation. ' system shall be so
designed and installed that it shall be
capable of performing its intended function
at 85 percent and a( 110 percent of the
rated voltage.

Rewinding or Resetting. All apparatus
requiring rewinding or resetting to main-
tain normal operation shall be restored
to normal as promptly as possible after
each test or alarm, and kept in normal
condition for operation.

NID

Comply: Pre-signaling feature is provided to alert
the control room staff so as to direct emergency
operations.
Ref: Procedure Ho. 31 thru 34;
Drawing No.: 21, 22, 31, 19, 212, 213, 220 thru 223.

Comply: The "EF" panels and all auxilary alarm
system control panels are used for no other purpose
than fire alarm signaling.
Ref: Drawing No. 21, 22, 31 8 213.

I

Comply'The detection systems will operate as
required by this code section.
Ref: Technical Data Ho. 18, 19, 20 8 l.
Open Item: Data available did not 'confirm if the
4EF" panels, ACI panels or C02 panels would
operate under these conditions.

Comply'All CO> system, Halon fire suppression
and and fire de%ection signals are verified for
reset upon completion of testing.
Does Hot Comply: The sprinkler ho~e station,
fire suppression and fire pump'signals are not
verified for reset of alarms'du~lng testing of the

I ~ K
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2048.

2110.

2111.

2112.

2120.

2121.

2122

Coded Alarm Signal. A coded alarm signal
shall consist of not less than three
complete rounds of the number transmitted.

ARTICLE 210. WIRING.

General

The provisions of this Article apply to
installation wiring for interconnecting
system components.

Fire-protective signaling circuits. at
multiple circuit terminal and 5unction
locations where circuits for other
purposes are present, shall be marked
for identification or so protected as to
avoid interruption of service due to
short-circuiting or other conditions of
testing and servicing which might affect
adversely the connected fire-protective
signaling equipment.

Exposure

Insulation. The inSulation materials
of conductors and cables shall be
suitable for the normal conditions to
which they are exposed in service.

Miring cables, and terminal and 5unction
facilities, unless adequately protected,
shall be located where they are not exposed

systems. Ref: Procedure Data No. 31 thru 34, 13,
15, 16 thru 30, 10 thru 12, 47, 1 thru 8, 50, 52
and 53.

Not Applicable. Coded signals are not provided
at this plant.

For Information Only.

I

Not Applicable. The plant fire alarm systen is
routed through it's own conduit.
Ref: Malkdown Checklist No. (72D), 1 thru 5.

Title

Comply.'The cable insulating materials provided are
adequate for existing conditions.

'Ref:Drawing No. 163, 165 thru 167; Technical
Data No. 17 4 35.

Comply: All cables were properly protected within
our area of review with the exception of the items
listed below.

~ I
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2130.

2140.

2141,

2150.

2151.

to hazardous or corrasive atmaspheres,
stored combustible materials, or to other
potential hazards which might cause
disruption of service.

Outside Nring.

Circuits.

Inside Nring.

General.

All inside wiring shall be in conformity
with the requirements of the Hational
Electrical Code (Article 725) for Class 1

Signal Systems except as otherwise
permitted in this Article, or other
Articles, of this Standard. Flexible
cords of the types <described in Article
400 of the Hational Electrical Codes shall
not be used..

Special Cables.

Special cable approved far the purpose
may be used as detailed in Paragraphs
2152, 2153, 2154, 2155, 2156.

Does Hot Comply: Flexible type conduit for sprinkler
alarm devices at risers on elevations 587'zone 79,
80, 84 8 85), 609'zones 31, 96), 633'zone 49),
and 650'zone 69), are not water tight. Also open

)unction boxes for smoke detectors on elevation
624'n

Unit 1 control room cable vault (zone 57). Open

)unction boxes were noted at elevation 650'computer:
room halon panel and a damaged flex conduit for the
U2 computer room (zone 72) solenoid circuit exposing
the circuit wiring.
Ref: Malkdawn Checklists Ho. (720), 1, 2. 4 & 5;
(72E), 13, 19 8 28.

Title

Title: Only the safety related areas inside
the plant are being addressed for this scope
of work. The entire section will be deleted;

Ti tie

Hot Applicable: The requirements of this code
section have not been comnitted to in licensing
documents by this plant and are outside the
scope of this review.
Ref: Licensing Document Ho. l.

Title

Reference the app)jcable sections results.

~
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2152.

2153.

Low Voltage Applications. Cable for
operation at 150 volts or less shall
be constructed as follows:

a. Conductors shall be of solid
copper, not lesi than No. 14 AMG for
single- and two-conductor cables,- not
less than No. 18 AMG for three- and
four-conductor cables,. and not less
than No. 22 AWG for cables having more
than four conductors.

b. .The. individual conductors shall have
approved insulation having a nominal
thickness of not less than 1/32 inch.

c. The cable conductors shall have a
solid metallic sheath or a moisture-
resistant and flame-retardant )acket
providing equivalent protection against
mechanical in)ury to that obtained with
nonmetallic sheathed cable described in
the National Electrical Code.

The special cables may be installed
exposed on a ceiling and on a side wallif not less than 7 feet from the floor
and if adequately p|.otected against
in)ury. Concealed cable and cable .

passed through a flOor or located on a
side wall within 7 feet of the floor
shall be installed in conduit or other
approved raceway, unless solid metallic
sheath is provided. Cable shall be
adequately supported and terminated in
approved fittings.

Not Applicable: All alarm system cables are limited
energy applications.

,Ref: Code Section 2154.

Comply: All cables are installed in conduit or cable
trays with the exception of line type heat detectors.
This exposed detector is installed at the ceiling of
protected areas or inside charcoal filter units.
Ref: Malkdown Checklist No. (72E), 5, 10 5 27:
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2154.. Limited Energy Applications.

Approved cable meeting the requirements
of Paragraphs 2155 and 2156 may be used
in circuits having energy limiting

'haracteristicsas follows'.

a. Circuit voltages not to exceed those
shown in Column 1 of Table l.
b. Maximum fault currents designed into
the circuit not to exceed those shown in
Column 2 of Table l.

Title

Comply: The cables meet the voltage criteria
referenced in Table 1 of this Code Section.
Ref: Drawing No. 19, 46, 48, 86. 142, 218, 219 S

212, 69 S 72; Procedure No. 10; Technical Data No.
448328 l.
Open Item: The maximum fault, overcurrent
protection, energy limitations and the approval of
the cable for the application, could not be verified
for compliance due to the lack of data.

n
O

O

M
M
O

M
O

9
A
p
M

2155.

c. Noninterchangeable overcurrent
protection not to exceed that shown in
Column 3 of Table l.

. d. Energy limitations not to exceed those
shown in Column 4 of Table l.
Conductors of cable for use with limited
energy circuits shall be:

a. Solid copper, bunched-tinned (bonded)
stranded copper, or copper alloys of
equivalent tensile. strength

b. Hot smaller thanl. 16 gauge single conductor copper
2. 19 gauge multi-conductor copper

c. Covered by approved insulation having a
0.012 inch nominal 0.010 inch minimum
thickness for both the outside Jacket and
the conductors. A single conductor cable
shall have a Jacket not less than 0.035
inch nominal 0.030 inch minimum thickness.

Comply: A random sampling of the different types
of alarm signaling and initiating device circuit
conductors has verified that the cables meet or
exceed the requirements of this Code Section.
Ref: Drawing Ho. 163, 165 thru 167 and 187 thru 191;
Technical Data Ho. 17.
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2156.

Two or core conductors eay be in flat
parallel construction with 0.023 inch
nominal integral insulation )acket,
minimum 0.020 inch and with 0.031 inch
minimum web.

d. The insulation compound shall have
a temperature rating not less than 105'C
and the )acket compound shall have a high
degree of abrasion resistance.

Limited energy cable described in
Paragraphs 2154 and 2155 eay be installed
as follows:

a. Exposed on surface of ceiling and
walls or 4fished" in concealed spaces.
Cable shall be adequately supported and
terminated in approved fittings and
installed in such a way that maximum
protection against mechanical inJury is
afforded by building construction such as
baseboards, door frames, ledges, etc.
When located within 7 feet of the floor
cable shall be securely fastened in an
approved manner, such as. insulated
stapling at intervals of not more than
18 inches.

b. As protection against eechanical
injury, cable shall be installed in
metal raceway when passing through a
floor or wall to a height of 7 feet
above the floor unless adequate
protection can be aFforded by building
construction such as detailed in
Paragraph 2156 or unless solid metallic
sheath is provided.

Not Applicable. 'The 'fire alarm system cables are
installed in conduit with the exception of line
type thermal detectors.
Reference Code Section 2153 S 2161 this edition.

l
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2160. Line Thermostats. Title
2161. Line type thermostats, including.

insulated copper tubing of
pneumatically operated detectors
employed for both detection and
current-carrying purposes, shall be
installed in conformity with
Paragraph 2153 and shall provide
adequate insulation for the voltage,.
applied to the theimostat. (See
Paragraph 2155.)

ARTICLE 220. POHER SUPPLY SOURCES

Comply: Reference Code Section 2'153 insulation is
adequate for maximum voltage of 2 to 24 VDC applied.
Ref: Procedure Ho. 10; Drawing No. 46 E 51;
Technical Data Ho. l.

Ti tie

a
h4
C)
I

C7
CO

1

CO
D

O
hJ
Cl
I

o
Co

n
O

o

Mn
M
O

A 2213. Installation. All power supply
equipment (batteries, battery chargers,
rectifiers, switching facil'ities,
transformers, etc.) and wiring shall be
installed in conformity «ith the

2210. General.

2211. The provisions of this Article apply
to sources of power supply which shall
be used, for the type of system involved
sub5ect to acceptance by the authority
having )urisdiction.

2212. Equipment. The equipment shall be
approved for the particular application.

N,D

Title

Comply: The HRC has considered the power supply
for the alam system acceptable.
Ref: Licensing Document No. 5, guestion No. 16C.

Comply: Reference Code Section 2032 720, 1967
Edition Compliance Statement.
Does Hot Comply. The ACI panels, sprinkler
alarm, sprinkler solenoid devices and "EF", EFR 8 GRC
panels are not approved or listed for the
application in which they are used;
Ref: Technical Data Ho. 1, 13 thru 16, 19, 21, 32
thru 34, 36 thru 39 s 43 thru 45; Nalkdown Checklist
Ho. (720) 1 thru 5.

Hot Applicable: The requirements of this code
section have not been cannitted to into licensing
documents by this plant and are outside the scope of
this review.
Ref: Licensinq Document Ho. 1' ~ I ~ „~
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2220.

2221.

2222.

requirements of the National Electrical
Code for such equipment, except as
otherwise indicated in this Article.

Light and Power Services.

General. A reliable electric light or
power service may be used as a source
of supply for fire-protective signaling
systems under the following conditions:

a. Two-Nre Supplies. A two-wire supply
ci rcui t may be used for either the main
operating power supply or the trouble
signal power supply of the signaling
system+

b. Three-Nre Supplies. A three-wire
a-c and d-c supply circuit having a
continous unfused neutral conductor, or
a polyphase a-c supply circuit having a
continuous unfused neutral conductor
~here interruption of one phase does
not prevent operation by the other phase
may be used with one side or phase for
the trouble signal power supply of the
signaling system. :

Point of Connection. The conductors of
the signaling systhn power supply circuit
shall be connected on the line side of the
main service of a coaeerclal light or
power plant located on the premises. A
circuit disconnecting means shall be so
installed that it will be accessible
only by authorised personnel.

'M,D

Title

Comply. The Pyralarm (GRC S EFR) control panels are.
provided with three-wire supplies. The "EF" panels
are provided with (2) two wire supplies, (1) for the
main circuitry (1) for the trouble circuitry.
Does Hot Comply'. Two.-wire supplies are provided for
the main operating power only for the following
systems:'CI control panels A909, A92A, A700-9, 6007 5 7035.
'hemetron COy panels.
Ref: Drawing Ro. 13, '19, 74, 86, 109, llD, 115, 209,
212, 44, 45, 47, 142, 220 4 221..

Comply. The primary power supplies for the alarm
system is properly connected to the line side of the
off-site power via 345KV, (Unit 1 source), 765KV
(Unit 2 source), 69KV emergency power (Unit 1 8 2)
are stepped down to 26KV or 34.5 KV, 4.16KV and
eventually to 600 VAC buses. Unit 1 5 2 turbine
generators are also connected to the respective 26KV
buses for each unit to produce on-site power. All
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2223.

2230.

2231.

An overcurrent protective device of suit-
able current-carrying capacity and capable
of interrupting the maximum short-circuit
current to which it may be sub]ected shall
be provided in each ungrounded conductor.
The overcurrent protective device shall be
enclosed in a locked or sealed cabinet
located immediately adjacent to'he point

- of connection to the. light and power con-
ductors.

Hotor-Generator.

General. A motor-generator set shall
be used only where an operator is on
duty at all times. Power for operating
the motor-generatoi shall be available
from not less than two independent
sources of energy. One source may be
a special generato) plant driven from
some form of prime mover continously
available.

'M,D

power circuits are provided with circuit breakers
'which are normally not accessible to unauthorized
personnel.
Ref: Drawing No. 169 thru 184, 195 thru 206, 5 5 6;
Walkdown Checklist Ho (72D), 1 thru 5.

Comply: All fire detection and "EF" panels were
properly protected with the exception of the

circuit'iscussed

below.
Does Hot Comply: A review of the power cable size
for the ACI A924 panels has indicated that the
conductors installed are undersized for the 35A
overcurrent device provided in 1 8 2-DAB panel*
circuit Ho. 5. The power panels are not sealed or
locked, however all areas where the panels are
located require security clearance in order to gain
access to the area.
Ref: Drawing Ho. 69, 13, 74, 38, 62, 57, 109, 110,
72> 115, 209, 212, 19, 169 thru 184, 6 192 thru 206;
220 8 221 Procedure Ho. 42; Technical Data Ho. 48
8 50.

Title

Comply: Two 3500QI, 4KV (AB, CD, Ul 8 U2) diesel
driven generators are provided for each unit for
standby power (4KV buses, TllA through TllD, Unit 1

and T21A through T21D, Unit 2) upon loss of offsite
power. Two independent power sources for operating
the generators are provided via 250VDC bus (TDAB,
TDCD: Ul 4 U2) or 120VAC alternate source. Operators
are continuously on duty.
Ref: Procedure Ho. 38 6 39; Drawing Ho. 170, 171,
193 6 194.
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2240.

2241.

2242.

2243.

2244.

2245.

Storage Batteries.

Location. Storage batteries shall be so
located or enclosed that the equipment
of the signalling system, including
overcurrent protective devices, will .

not be affected adversely by battery gases.

Charging Source. A reliable source of
power supply of not more than 250 volts
shall be provided for charging the
batteries. Nhere the record of continuity
of the supply source makes it desirable,
two separate, independent sources of
supply shall be provided.

Overcurrent Protection. The battery shall
be protected by overcurrent devices having
a rating not to exceed 150 percent and
not more than 200 percent of the maximum
normal operating load applied to the
battery.

The method of charging a battery shall
provide either integral meters of readily
accessible terminal facilities for the
connection of portable meters by which the
battery voltage and charging current can
be determined.

Cycle-Charged Batteries.
a} Duplicate Sets. Duplicate sets of

batteries shall be employed for cycle
charging.

b} Capacity. The capacity of the battery
in hours shall not be less than two
times the recharging time, but in no
case less than 24 hours.

Title

Not Applicable: Batteries are provided for Pyro-
tronics "System 3 and ACI A700-9 panels only and has
been addressed under NFPA 720, 1979 Edition, Section
2-6.6.

Not Applicable: Reference Code Section 2241, this
edition.

Not Applicable: See Code Section 2242, this edition.

Not Applicable: See Code Section 2242, this edition.

Not Applicable: See Code Section 2242, this edition.
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2246.

c) Charging. Provision shall be made for
transferring each set of batteries to
either load or charging circuits in a
practical manner without affecting the
system performance adversely.

Trickle-Charged Batteries.

Charging Source. A reliable source of
power supply of not more than 250 volts
shall be provided for charging the
batteries. Where the record of continuity
of the supply source makes it desirable,
two separate, independent sources of
supply shall be provided.

a. Venting. Provision shall be made to
prevent spraying of the electrolyte of the
battery while the battery is being charged
at the maximum rate permitted by its
charging means.

b. Capacity. The battery shall be
operating the system for not less than
24 hours with the maximum normal load
and with the power supply to the
charger disconnected.

c. Charging. Adequate facilities shall
be provided to maintain the battery fully
charged under all conditions of normal

'peration.

d. Rectifiers. A rectifier shall be
energized by an insulating transformer
having a supply circuit of not more
than 250 volts.

Title

Not Applicable: Reference results coarnents of
Code Section 2241, this edition.
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. 2250.

2251.

Rectifiers, Direct-Connected.

A rectifier power supply, employed as a
direct source of supply for a signalling
system, shall be approved for the purpose
and of adequate capacity to maintain
voltage regulation between 130 percent of
rated voltage at no load and 100 percent

. of rated voltage at maximum rated load.

Ti tie

Comply: The power supplies are provided as required.
Ref: Technical Data No. 46, 47, 49, 19, 21, 39;
Drawing No. 74, 38, 62, 13, 110, 209, 109, 115 & 47,
19 212 220 & 221
Open Item: ACI would not release data to confirm
compliance for panel A909, A924, 6007 and A700-9.

2260. Primary Batteries. Title
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2261.

2262.

Use. A primary battery (including dry
cells) shall not be used as the main
operating supply of a signalling system.
It may be used:

a. As a source of supply for operating
trouble signal devices.

b. As an emergency auxiliary source of
supply for operating a signaling system
temporarily in the event of interruption
of the main operating supply.

Note: The use of a coamon battery for
both conditions (a) and (b) above is
acceptable.

c. As a source of)bias potential
where depreciation of the battery
results in a trouble signal when the
circuit becomes inoperative.

Location. Primary batteries shall be
located in a clean, dry. place, accessible
for servicing and where the ambient air
temperature will not be less than 40'F and
not more than 100'F.

Not Applicable: This section refers to dry type cell
batteries which are not provided. The standby
batteries provided for Pyrotronic "System 3" and ACI
A700-9 panels are of the gel-cell type.
Ref: Drawing Ho. 47, 74, 109, & 115;
Technical Data Ho. 51.

Not Applicable: Reference code Section 2261, this
edition.
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2263.

2264.

2265.

. 2266.

2267.

2268.

Enclosure. Primary batteries shall be
housed in a locked, substantial enclosure
or otherwise suitably protected against
movement, injury, and moisture. Reliable
separation between cells shall be provided
to prevent contact between terminals of
adjacent cells and between battery termi-
nals and other metal parts which may
result in depletion of the battery or other
deterioration.

Insulating Containers. Battery cells
having containers constructed of other
than suitable electrical insulating
material shall be located on insulating
supports.

Connectors. Battery cells shall be
interconnected by suitable connectors.

Inspection and Test. Each primary
battery shall be inspected and tested to
determine its terminal voltage while
supplying the maximum load permitted by
its application at least once each month.
The battery shall be replaced when this
voltage indicates its minimum rated
discharge voltage.

Naximum Load. Theimaximum normal load
of a primary battery shall not be more
than two amperes per cell.

Capacity. A primary battery shall have
sufficient capacity to supply 125 percent
of the maximum normal load for not less
than one year.

Not Applicable: See Code Section 2261, this edition.

Not Applicable: See Code Section 2261, this edition.

Hot Applicable: See Code Section 2261, this edition.

Hot Applicable: See Code Section 2261, this edition.

Not Applicable: See Code Section 2261, this edition.

Hot Applicable: See Code Section 2261, this edition.
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2269.

2310.

2311.

2320.

2321.

2331.

Replacement of Ho. 6 Dry Batteries.
Ho. 6 batteries shall be replaced under
the following conditions:
a) An individual dry battery cell rated

l-l/2 volts shall be replaced when
its short-circuit current is less than
10 amperes or when a load of one ohm

reduces the potential below one volt.
b) A unit assembly of dry battery cells

rated 6 volts shall be replaced when
a load of four ohms reduces the poten-
tial of the unit below four volts.

ARTICLE 230. OVERCURRENT PROTECTION.

General - Batteries.

See Paragraphs 2223 and 2243.

Conductors.

Conductors shall be protected in accor-
dance with their rated current-carrying
capacities, as given the National Elec-
trical Code.

A system control unit shall be protected
on the supply side by overcurrent devices
having a rating not greater than 150 per-
cent of the rating Of the control unit.

W,D

Hot Applicable: See Code Section 2261, this edition.

Ti tie

Title

For Information Only.

Ti tie

NFPA 70 has not been coamitted to in licensing
documents by this plant and is outside the
scope of this review.
Ref: Licensing Document No. l.
Comply: All Pyrotronics System 3 and Rochester
AN-159 power supplies meet these requirements.
Does Hot Comply: The over current deyice for "EFR"
and "GRC" panels are 5 amp devices. The full load
demand is 475 ma. The over current are rated
greater than 1501 of the power supply. Reference
data from code section 2251.
Open Item: Data was not released from ACI for our
review.

~'m
2340. Transformers.
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2341.

2410.

- 2411.

2420.

2421.

A transformer shall be protected on
either the primary or secondary 'side by
overcurrent devices having a rating not
greater than the continuous duty rating
of the transformer unless the current is
limited to the same value by other approved
means.

ARTICLE 240. ELECTRICAL SUPERVISION.

General.

Except as otherwise permitted in this
standard, a system shall be electrically
supervised so that the occurrence of a
break or a ground fault condition of its
installation-wiring circuits which prevents
the required operation of the system, or
failure of the main power supply source,
will be indicated by a distinctive trouble
signal.

Electrical Supervision. The electrical
supervision shall include:

Power supply circuit supervision. All
sources of energy, except the following
secondary sources:
a) One employed for the operation of

trouble signal circuits and appliances.
b) One employed as an auxiliary means for

Open Item: Data could not be retrieved from Pyro-
tronics, Alison Control and Rochester to confirm
compliance. Reference data from code section 2251,
this edition.

Ti tie

Title

Comply: All Alison 4 Pyrotron3cs fire detection
initiating c3rcui ts are electrically supervised.
All detection and C02 system control panel powers
failure signals are monitored by the "EF" Panels.
The alarm initiating circuits between the "EFR" and
"EF" annunciator panel are not electrically super-
vised. However, NFPA 72D, Section 2-7.1, 1986
edition indicates that electrical supervision of
interpanel circuits are not required if located
inside substantial metal enclosures;
Does Not Comply: The initiating circuits for the
"EF" panels do not provide electrical-supervision of
the alarm initiating devices connected to them. All
hose and C02 system manual stations are not
connected to electrically supervised circuits.
Ref: Drawing No.'. 13, 36, 59, 72, 69, 74, 19, 212,
20, 30, 144 8 210, 220 E 221; Technical Data No. 1.

For information only.

Comply: All primary power supplied for the ACI pyro-
tronics and "EF" panels and the secondary standby
batteries for Pyro uSystem 3" and ACI A700-9 panels
are monitored for their integrity and annunciate a
trouble condi t3on at the "EF" panels.
Ref: See code Section 2411 72D, 1967 Edition.
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2422.

maintaining the normal. operation of
the system following trouble signal
indication when the main supply source
is interrupted.

c) One employed as a means for operating
a supplementary circuit for alarm
bells, annunciators,'ime stamps, and
similar circuits, the failure of which
will not prevent the operation of the
system for the required signals.

d) The battery leads of a trickle-charged
battery.

e) The neutral of a three-. four-, or
five-wire AC or DC supply source.

Signal In)tiating Circuits. All circuits
for signals initiated by the operation of
fire alarm boxes, fire detectors,
automatically operated transmitters, or
other appliances or devices which
initiate or transmit signals either
manually or automatically, except:
a) A noninterfering shunt circuit, pro-

vided that a fault condition of the
shunt circuit wiring results only in
the loss of the noninterfering feature
of operation.

b) The circuits of a supplementary signal
annunciator, provided that the fault
condition of th$ s circuit wiring
results only in the loss of annuncia-
tion.

c) The circuits within initiating devices
where wiring terminals of such devices
are connected in multiple across elec-
trically supervised circuits.

D Comply: Reference Code Section 2411 720, 1967
edition.
Does Not Comply: Reference Code Section 2411 720,
1967 Edition.
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2423.

2424.

Supplementary Control Circuit. A
supplementary circuit for operating fan
motor stops-or similar industrial control
equipment intended to be actuated at the
time of an alarm signal, need not be
electrically supervised, provided a
fault condition of the circuit in no way
affects the normal operation of the
signaling system.

Alarm Signal Sounding Circuits ~ All
circuits for operating alarm sounding

. devices and appliances except:
a) A circuit employed to produce a

supple-'entarylocal alarm signal to 3ndicate
the operation of an automatically oper-
ated alarm transmitter or a manual fire
alarm box, provided that an open or
ground fault of the signal circuit
conductor results only in the loss of
of the supplementary signal.

b) The circuit of an alarm bell installed
in the same room with the central
supervising station, provided the bell
circuit conductors are installed in
conduit or equivalently protected
against mechanical ln]ury and
tampering.

c) The circuit of an alarm bell installed
in the same room with a system control
unit, provided the bell circuit con-
ductors are installed in conduit or
equivalently protected against
mechanical in)ury and tampering.

d) A trouble signal circuit.

Comply: These type of circuits are not electrically
supervised and will not impact the normal operation
of the systems should they fail, due to the isolat3on
of these circuits by normally open contacts of
auxiliary relays. Reference ..; the results of Code

Sections 2411 8 2422 720, 1967 edition.

Comply: Alarm signaling is performed by the plant
fire siren system which is not an integral part
of the proprietary alarm'system. All other local
alarm signaling circuits are supplementary circuits
and are not required to be connected to electrically
supervised circuits.
Ref: Drawing No. 74, 109, 115, 108, 214, 87 5 143.
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2425.

2430.

2431.

2432.

In a Supervising Station. Mhere personnel
responsible for the supervision and
operation of the system are on duty
continuously, the following features or
facilities located in the supervising
station need not be electrically
supervised.

a. The station circuits for alarm bells
and registers which are controlled by
devices which have their operating
circuits electrically supervised.
b. Hain power supply failure if the
condition is otherwise indicated so as
to be obvious to the operator on duty.

Trouble Signals.

Distinctive Trouble Signals. Trouble
signals shall be distinctive from both
alarm and supervisory signals and shall
be indicated by the continuous operation
ation of a sounding appliance or where
there is supervisory attendance at all
times, a suitable coded signal. An
audible trouble signal may be coamon to-
several supervised circuits.,
Silencing Switch.,A switch for silencing
the trouble signal bounding appliance shall
be permitted only if it transfers the
trouble indication to a lamp or other
acceptable visible indicator adjacent to
the switch. The visual indication shall
remain operated until the silencing
switch is restored to its normal position
unless the audible trouble signal will
be obtained when a fault occurs without

Comply: The "EF" panels audible circuits are
provided in accordance with code sections 2424.b, 720,
1967 Edition, and the "EF" panel power supply are
monitored'as discussed in code section 2411. Also
operators are on duty continuously.
Ref: Drawing Ho. 19 & 212; Procedure Ho. 38, 39 & 41.

Title

Does Hot Comply: The "EF" panel audibles are coamon
to fire alarm, supervisory, trouble and other plant
alarm signals. Ref: Drawing Ho. 74, 19, 212. 13, 46,
109, 110, 115, '47, 209, 136 & 59; Technical Data
Ho. 1.

Does Not Comply: ACI panel A700-9 does not provide an
indicating lamp for identifying a silenced condition.
Ref: Drawing Ho. 19, 13, 46, 47, 59, 74, 109, 110,
115, 136, 209, 212 & 50; Technical Data Ho. l.
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2433.

2510.

2511.

2520.

2521.

restoring the switch to normal, or
unless the audible trouble signal is
again energized upon correction of the
fault.

Location of Trouble Signal. Trouble
sounding appliances shall be located
as required by the authority having
Jurisdiction.

ARTICLE 250. AUDIBLE SIGNALING APPLIANCES.

Evacuation Systems.

Fire alarm systems provided for evacua-
tion of occupants of factories, workshops,
institutions and similar premises shall
have one or more audible signalling
appliances, approved for the purpose, on
each floor of the building, so located
that their operation will be heard clearly
regardless of the maximum noise level
obtained from machinery or other
equipment under normal conditions of
occupancy. Each section of a floor divided
by a fire wall may be considered as a
separate floor for the purpose of this
protection.

Di s tine tive Si gnal,s

Audible signal appliances of a fire alarm
system shall produce signals which are
distinctive from other similar appliances
used for other purposes in the same area.
Different types of fire-protective audible
signaling appliances in the same area
are not recomnended.

W,D

Comply: Devices located per requirements of A/E
(AEPSC).
Ref: Technical Data No. 8, 25, 26, 27, 40 E 42.

Title

Ti tie

Hot Applicable: The proprietary alarm system does
not provide evacuatiod signaling for the occupants.
The plant fire siren system and, plant public
address are activated manually at the "EF" panels.
Ref: Procedure Ho. 31 thru 34.

Title

Comply. Local audible signalling for COy and
halon protected areas and zones 29A-G, 14, 17C,
20, 79, 85, 33-338 8 34-348 which are provided
with area detection, are distinctive and consistant
in type except zone 71 8 72 (halon system). Two
different types are provided in zone 71 6 72 for
staged signalling prior to discharge.
Ref: Drawing No. 74, 109, 115, 87 4 143;
Walkdown Checklist Ho. (72D) 1 thru 5.



CODE COHPLIANCE VERIFICATION CHECKLIST
CODE

Code
Section
Ho.

Code Section

Information
Required

Verification
Nethod

W Malkdown
D Document

Search

SImmary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

AL

O O

O O
I I

0 O
CX) 0)
I

<'Rm

n

A
O

O

n
M
O

n
A
p
M

2610.

2611.

2612.

2630.

2631.

2640.

ARTICLE 260. SIGNAL CAPACITY OF CIRCUITS

General

The number of signal transmitting devices
connected to any signalling line circuit
shall be limited to avoid. interference.
The total number of code wheels connected
to a single circuit shall not exceed two
hundred fifty.
The number of waterf low switches which
may be connected to actuate a single trans-
mitter shall not exceed five, and the
number of supervisory switches which may
be connected to actuate a single trans-
mitter shall not exceed twenty.

Combined Alarm and Supervisory Signal
Circui ts.

Vhen both sprinkler supervisory signals
and fire or waterf low alarm signals are
transmitted over the same signaling line
circuit, provision shall be made to either
obtain alarm signal precedence or suffi-
cient repetition of;the alarm signal to
prevent the loss of any alarm signal
transm3ttal devices. The trouble signal
of a combined alarm 4nd supervisory signal
cirucit shall not be used for the super-
visory signal feature, except as indicated
in Paragraph 3422.

Loading Capacity of Alarm Circuits.

M,D

Title

Titie
Hot Applicable: A coded signaling system is not
provided at this plant.
Ref: Malkdown Checklists (72D) 1 thru 5.

Hot Applicable: All 'sprinkler supervisory alarm
devices are directly connected to "EF" panels
independant of waterflow circuits.
Ref: Drawing No. 20, 30, 144 8 210.

Title

Comply: All fire detection, COq system, spr3nkler
systems transmit distinictive aTarm, trouble or super-
visory signals as required with the exception of the
systems listed below.
Does Not Comply.'The "EF" panels cannot differ-
enciate between local panel fire alarm or trouble
conditions from the "EFR", ACI A924 and A700-9
pane)s. Alarm signals do not take precedence.
This condition also exists beween the "EFR" panel
and the pyrotronics 4System 3" panels monitored by
the 4EFR".
Ref: Drawing No. 20, 30, 144, 210, 209,
4 110; Technical Data Ho. 1.

Title



Code
Section
No.

Code Section

CODE COHPLIANCE. VERIFICATION CHECKLIST
CODE

R A V H

Information
Required

Verification
Hethod

W Walkdown
0 Document

Search

Suamary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

2641.

2650.

2651.

2660.

One signaling line circuit shall serve
not more than twenty-five plants.

Loading Capacity of Sprinkler Supvisory
Signal Circuits.

One signaling line circuit may serve not
more than 25 plants.

Loading Capacity oF Watch Supervisory
Signal Circuits.

Not Applicable: This system serves only this plant.
Ref: Licensing Document No. 7.

Ti tie

Not Applicable: This systen serves only this plant..-
Ref: Licensing Document No. 7.

Title. Not Applicable: Guard supervision is not
provided by this system.
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3010.

3110.

3111.

3112.

3113.

CHAPTER 3. TYPES OF SIGNALING SERVICES.

ARTICLE 300. SCOPE.

The provisions of this Chapter apply to
signaling services which may be provided
individually or in combination by
different types of systems except as
otherwise indicated for each type of
system.

ARTICLE 310. HANUAL FIRE ALARH SERVICE.

Fire Alarm Boxes.

General. Manual fire alarm boxes shall
be approved for the particular application
and shall be used only for fire protective
signaling purposes. Combined fire alarm
and watchmen's signalling boxes are
acceptable.

Hounting. Each box shall be securely
mounted. It is recennended that the
bottom of the box be not less than 4-1/2
feet and not more than 6 feet above the
floor level.

Distribution. Hanual fire alarm boxes
shall be distributed throughout the
protected area so that they are unobstr-
ucted, readily accessible, and located in
the normal path of exit from the area, and
as follows:
a) One box shall be provided on the first

floor and on each succeeding alternate

Title

Title

For Information Only.

Title

Ti tie

Comply: All Halon, CO> Ansul IIc panels and
preaction system manuaT stations are approved for the
application.
Does Not Comply: The ACI and hose station manual
stations have not been listed or approved for their
application. Ref: Technical Data No. 19 4 21.

Comply: All pull boxes in the area of our review
were properly mounted with the exception of the
devices listed below.
Does Not Comply: The hose station manual station 0
elevation 620' 6" in xone 44N was not securely
mounted. The manual stations at elevations 609'—
0", 620' 6" and 650' 0" are mounted below the
minimum elevation above the floor.
Ref: Malkdown Checklist No. (72D), 1 thru 5.

Not Applicable: The alarm system does not provide
manual fire alarm service. Hanual stations provided
activate suppression systems.
Ref: Malkdown checklist No. (72D) 1 through 5.
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3114.

3310.

3311.

3320.

3321.

3330..

floor, except that one box shall be
provided for each floor where the maxi-
mum fire area is 10,000 square feet or
more.

b) Additional boxes shall be provided on
each floor to obtain a maximum horiron-
tal travel distance of 200 feet to the
nearest box.

Coded Signal Designations. A coded fire
alarm box shall produce not less than
three signal impulses for each
revolution of the coded signal wheel.

ARTICLE 320. MATCHNAN'S TOUR SUPERVISORY
SERVICE.

ARTICLE 330. AUTOMATIC FIRE DETECTION
AND ALARN SERVICE.

General.

The provisions of this Article apply to
systems employed for automatic fire
alarm signals.

Supplementary Nanual Alarm Signal Operation. .

Supplementary means for manually oper'ating
an automatic fire alarm system for an
alarm signal shall be located where desig-
nated by the authority having )urisdiction.
(See Paragraph 3421.)

Detecting Equipment.

'M,D

Hot Applicable Fire alarm boxes are not coded..
Ref: Malkdown Checklist Ho. (720) 1 thru 5.

Title: Guard service is not provided by this
system. The entire section is deleted.

Title

Title

For Information Only.

Title

Comply: The alarm system is provided with a manual

means or activating the plant fire 'siren system
at the "EF" panels.
Ref: Drawing Ho. 68, 214;
Technical Data Ho. 8.

Title: This section is verified under HFPA 72E.
The entire section is deleted.
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ARTICLE 340. SPRINKLER SYSTEH WATERFLOW
ALARH AND SUPERVISORY SIGNAL SERVICE.

3410. Scope.

Title

Ti tie
3411. The provisions of this Article apply to

sprinkler system signaling attachments
for indicating the off-normal condition
of sprinkler system components which
may affect the performance of the
system adversely.

For Information Only.

3420. General. Ti tie
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3421.

3422.

3423.

Supplementary Hanual Alarm Signal.It is recennended that premises having
a sprinkler systen equipped to provide
a waterflow alarm signal have supplementary
means for manually transmitting an alarm
signal located in the normal path of exit
from the area.

A dry pipe sprinkler system, equipped for
waterflow alarm signals only, shall provide
supplementary supervision of the system
air pressure to avoid false alarm signals
due to neglect in maintaining air pressure.
Connection of the pressure supervisory
attachment contacts to obtain trouble
signal operation oQ the transmitter used
for waterflow alarm signals is acceptable
for this purpose.

Signal Identification. The signals
received shall indicate the particular
element of the sprinkler property which is
abnoImal and when it has been restored.

W,O Comply: Hanual stations were provided in the normal
path of egress in accdrdance with A/E requirements.
Ref: Drawing Ho. 2 thru 7;
Technical Data Ho. 8;
Walkdown Checklist Ho. (720), 1 thru 5.

Not Applicable: Dry pipe sprinkler systems are not
provided in safety related areas of this plant.
Ref: Drawing No. 2 thru 7.

Comply'All waterflow signals provide distinctive
signaling.
Does Hot Comply: Low air pressure and valve tamper
switches are typically connected to the same
initiating circuit for a specific sprinkler system.
Ref: Drawing Ho. 20, 30, 144 8 210.
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3443.

two revolutions of a hand wheel or when
the stem of the valve has moved one-fifth
of the distance from its normal position.
a) Where the signaling attachments of

two or more valves utilize a coamon
circuit, a restoration signal shall be
obtained only when all of the valves
of the group are in their normal
positions.

b) An attachment for supervising the
position of a gate valve shall not
interfere with the operation of the
valve nor obstruct the view of its
indicator nor prevent access to its
stuffing box.

Pressure Supervision. Pressure sources
shall be supervised to obtain two separate
and distinctive signals, one indicating
that the required pressure has been
decreased or increased and the other
indicating restoration of the pressure to
its normal value.
a) A pressure supervisory signal attach-

ment for a pressure tank shall indicate
both high and;low pressure conditions.
A signal shall be obtained when the
pressure is increased or decreased ten
pounds from thb required pressure
valve'.

b) A pressure supervisory signal attach-
ment for a dry pipe sprinkler system
shall indicate both high and low pres-
sure conditions. A signal shall be
obtained when the required pressure is

W,D

connected to the alarm system. The tamper switches
for the sprinkler isolation valves for the charcoal
filter units were not connected to the ACI panels.
Open Item: The verification of actual receipt of
alarms by the movement of the valve handles
could not be confirmed due to plant operation.
Ref: Drawing Ho. 20, 30, 144, 210 6 57; Licensing
Document Ho. 5.

Comply: Air pressure devices were properly provided
for system risers at elevations 587' 609'.
Does Not Comply: Air pressure supervisory devices
are not provided for concrete mixing building (fire
zone 31) pre-action sprinkler system piping. The
"EF" panels do not provide restoration signaling.
Ref: Drawing Ho. 152 8 154; Technical Data No. 7;
Walkdown Checklist Ho. (72D), 1 thru 5.
Hot Applicable: The equipment referenced in Code

Sections 3443a, 3443c 4 d. are not provided in the
area of our review.
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3444.

increased or decreased 'in accordance
with the requirements of the authority
having jurisdiction.

c) A steam pressure supervisory attach-
ment shall indicate a low pressure
condition. A signal shall be obtained
when the normal pressure is reduced to
a value which is not less than 110
percent of the minimum operating pres-
sure of the steam-operated equipment
supplied.

d) An attachment for supervising the
pressure of other sources than those
specified above shall be capable of
being applied and operated as required
by the authority having jurisdiction.

Water Level Supervision. Mater s'torage
containers shall be supervised to obtain
two separate and distinctive signals, one
indicating that the required water level
has been lowered or increased and the other
indicating restoration to the normal level.
a) A pressure tank supervisory attachment

shall indicate both high and low level
conditions. A signal shall be obtained
when the water level is lowered or
raised three inches from the required
level.

b) A supervisory attachment for other than
ressure tanks shall indicate a low
evel condition. A signal shall be

obtained when the water level is
lowered 12 inches from the required
level.

Hot Applicable: =Mater is obtained from Lake

Michigan. Ho water storage containers are installed.
Ref: Drawing Ho. 251
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3446.

3510.

3511.

3521.

Temperature Supervision. Water storage
containers shall be supervised to obtain
two separate and distinctive signals, one
indicating that the temperature of the
water has been lowered to 40'F and the
other indicating restoration to the proper
temperature.

Pump Supervision. Automatic fire pumps,
auxiliary booster and special service
pumps shall be supervised as prescribed
by the authority having jurisdiction.
Where supervision is applied to the
electric power supplying the pump,
connection of the supervisory device
shall be made on the line side of the
motor starter so that open fuses or
open circuit breakers in the supply
line to the pump will be detected at
once.

ARTICLE 350. AUTOMATIC SMOKE ALARM SERVICE.

General

The authority having jurisdiction shall be
consulted in all cases before installation
of equipment.

Abnormal smoke dendity shall result in
transmission of a distinctive smoke alarm
signal to the central supervising station.
The signal transmitted shall designate the
building protected. The floor, section, or
subdivision of the building at which the
signal originated shall be indicated also,
either by the signal to the central super-
vising station or by approved visual means

W,D

Not Applicable. Ho storage containers are installed.
Ref: Drawing No. 251

Comply: Fire pumps are monitored by the "EF" panels
as dictated by A/E (AEPSC).
Ref: Drawing No. 20, 30, 144, 210, 5 5 135.

Title

Title

Comply: A/E (AEPSC) is authority having jurisdiction
and provided design criteria for construction.
Ref: Technical Data Ho. 8, 22 thru 27, 40 4 42.

Comply: Distinctive smoke alarm signals are provided
at the 4EFR" and "GRC" panels indicating what floor,
section or subsection of the building the signal
originated. Duplicate annunciation of these
panels is provided at the "EF" panels.
Ref: Drawing Ho. 21 E 213 8 13.
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3522.

3530.

3540.

3541.

3542.

in or at the building when the condition of
occupancy and application of smoke detec-
tion are such that this feature is essen-
tial for adequate protection.

Smoke alarm service may include provision
for connection of a su'pplementary circuit
for actuation of equipment controlling
blowers, fans, shutters, etc. at the time
of a smoke alarm signal.

Location of Detectors.

Maintenance Servicing.

All equipment requiring servicing shall
be readily accessible and shall provide
practical means for cleaning parts which
accumulate dust, replacement of illum-
inating lamps, etc.

Suitable and practical facilities shall
be provided to penhit periodic testing for
sensitivity.

W,O

Comply: Automatic HVAC unit and fire damper controls
are provided for CDq and halon 1301 systems as
required by A/E (AEPSC) manual means for HVAC shutdown
is provided for control room HVAC units.
Ref: Drawing Ho. 22, 31 & 74; Procedure No. 33 & 34
(Drop 4 .029 & .041).

Title: Requirements verfied under NFPA 72E Code
Review. Entire section is deleted.

Ti tie

Comply: All alarm equipment is readily accessible for
maintance in the areas reviewed with exception of the
devices discussed below.
Does Hot Comply. Several detectors on elevations
587'zone 5, 6H, 6M, & 6S) and 609'zone 44N & 44S)
are not readily accessible due to conduit
congestion. Detectors in zones 7, 27, 32 & 69 are
located at high ceilings and are difficult to
access for testing. Ref: Walkdown Checklist
No. (72E), 1 thru 28.

Comply.'The manufacturers sensitivity equipment is
is used for testing or smoke detectors.
Does Hot Comply: Detector Ho. 3-29 in zone 44S is
obstructed by sprinkler piping and will prevent the
adequate testing of this device.
Ref: Walkdown Checklist No. (72E). 1 thru 28;
Procedure No. 12 & 47.
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3543.

3550.

3551.

3552.

3553.

3554.

The equipment shall be inspected monthly . D

and maintained in proper operating condi-
tion.

Circuit Arrangement

A smoke detecting combination of a Class
A Proprietary System shall be capable of
operating for a smoke alarm signal during
a single break or a single ground fault
condition of the circuit wiring conductors
a) between the central supervising station

and the smoke alarm signal. transmitter.
b) between the smoke alarm signal trans-

mitter and the smoke detector control
unit, except as indicated in Paragraph
3552.

The requirement of Paragraph 3551 does
not apply to the circuits between the
smoke detector control unit if both of
these units are locatd in a cermon
enclosure, or in adJacent enclosures not
more than three feet apart and having the
circuits between the enclosures run in
conduit.

The motor of a blower provided as a part
of a smoke detector shall be electrically
supervised to indicate stalling or burnout.

The requirements of Article 240 for elec-
trical supervision of circuits applies
to all wiring employed to interconnect
separate units of a smoke detecting system
and its power supply circuit wi ring at the
installation. In addition, the smoke

Comply: Nonthly inspections are performed for the
C02 and sprinkler suppression systems, water hose
reel system, and fire pumps.
Does Not Comply: The fire detection, halon or C02
system controls are not inspected on a monthly basis.
Ref: Procedure Ho. 35.

Ti tle

Hot Applicable: The intent of the alarm system is to
be a "Class 84 system. Reference code section 2411
and 2422 72D, 1967 edition.

Hot Applicable: Reference code section 3551 this
edition.

Hot Applicable: This equiment is not provided in
the smoke detectors installed at this plant.
Ref: Drawing Ho. 109, 110, 115, 74 L 209.

Comply: The smoke and fire detection initiating
circuits of the "EFR", "GRC", Pyrotronics "System 3",
ACI 6007, A700-9, A909, 6 A924 panels are
electrically supervised as required.
Ref: Drawing Ho. 74, 109, 110, 115, 209, 59, 136, 57,
62, 38, 220 6 221.
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3555.

detecting system shall provide electrical
supervision of all filaments of photo-
electric cell illuminating lamps and the
filaments and heaters of all electronic
tubes, if their failure prevents normal
operation for a smoke alarm signal.

The failure of electrically-supervised
circuits and parts shall be indicated by a
trouble signal which is distinctive from
a smoke alarm signal.

Comply: The ACI A700-9, Pyrotronics "System 3" and
Pyralarm panels are provided with distinctive trouble
audibles and lights. ACI 6007, A909 and A924 panels
are provided with distinctive visual indicators.
Ref: Drying No. 74; 38, 62, 57, 59, 109, 110, 209,
220 8 221.
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4010.

4011.

4012.

CHAPTER 4. PROPRIETARY SYSTEHS.

Scope.

The provisions of this article shall apply
to a system supervised by competent and
experience personnel in a central super-
vising station at the property protected.
The system is to include equipment and
other facilities required to permit the
operators to test and operate the system
and, upon receipt of signal, to take such
action as shall be required under the rules
established for their guidance by the
authority having jurisdiction. The system
shall be maintained and tested by owner
personnel or an organization satisfactory
to the authority having jurisdiction.
These systems are designated "Class A" and
"Class B", except as indicated in Para-
graphs 4012, below. Class A
system provides emergency operation for
fire alarm, waterflow alarm, and guard's
tour signals during a single break or a
single ground fault of the signaling line
circuit. A Class 8 system does not include
this emergency operating feature.

The emergency operation required for
Class A systems iniParagraph 4011 shall
not apply to circuits providing only manual
fire alarm service when all of the follow-
ing requirements are met:
a) Each circuit serves only one manual

fire alarm station or box.
b) Not less than two manual fire alarm

boxes are installed on the system.

Title

Title

Comply: Reference the results of Code Sections 2034,
4072, 4111, 4112, 4116 and 4117, this edition for
operator staff qualifications, maintenance and actions
taken upon receipt of signals.
Does Not Comply: The intent of the system is to
provide a "Class S" (two wire) system, however, the
"EF" panels alarm initiating circuits do not meet
this requirement. Reference the results of code
sections 2411, 2422 and 3551, 72D, 1967 editjon.

Not Applicable: Reference code section 4011 this
edition.
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4020.

c) Hanual fire alaIm stations are so
located that there is not more than
400 feet of travel distance between
stations.

d) Automatic visual or audible indication
is prov3ded at each station or box to
indicate that the box is inoperative.

Supervisory Station Structure Ti tie
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4021. It is recoamended that the supervising
station shall be located in a fire-
resistive, detached building or in a
suitably cut-off room, and, in any event,
shall not be near or exposed to the
hazardous parts of the premises protected.

4030. Fire Department Signal s.

4031. General. The central supervisory station
shall have reliable means for transmitting
fire alarms to the fire department over
wi res electrically supervised and under the
control of the plant owner or occupant.

a. Where permissible and deemed necessary
the means shall consist of a direct
electrically-supervised line to the fire
department, with suitable code-sending
device and registef:, or a municipal fire
alarm box, either of ordinary or
auxiliary type, within fifty feet of the
central supervising stat'ion.
b. It is recoamended that there be a
telephone line from the central super-
vising station to the fire department,
such line to available at all times
and independent of the plant telephone
switchboard.

W,D Comply: The control room is enclosed in a three hour
rated enclosure. Ref: Licensing Document No.:
Section II.F.2.; Walkdown Checklist No. 4.

Ti tie

Does Not Complyt Offsite fire department(s) are
normally not required since a trained fire brigade
is on site (24) hrs per day. All cIxnnun{cation to
the offsite fire deparbnent is performed by the
Secondary Alarm Station personnel via telephone.
.Ref: Procedure No. 35.
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4041.

Signal Recording.

The proprietary system shall be
arranged to receive and record all
signals received at its central
supervisory station and to transmit
to the fire department, indication of
the building or group of buildings
from which an alarm has been received.

M,D

Title

Does Hot Comply: The alarm system does not provide
signal recording devices or retransmit signals
received to the offsite fire department;
Ref: Procedure No. 31 thru 35;
Drawing No. 21 S 213; Malkdown Checklist No. 4.
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4042. Recording Devices. Recording devices
shall be designed and arranged to provide
a permanent record. The time of receipt
of all recorded signals shall be marked
adjacent to the signal preferably by
automatic means.

4050. . Tests.

4051.

4052.

Circuits. Facilities shall be provided
at the central supervising station on all
circuits extending from the central
supervisory station and on all legal
current sources at the central supervisory
station for making the following daily
tests:

a. Current strength on each circuit.
b. Voltage across germinals of each

circuit at the inside terminals
of protective devices.

c. Voltage between ground and each
side of each circuit.

Devices. Except as otherwise permitted
by the authority having jurisdiction and
as otherwise indicated in Paragraph 3335
complete and satisfactory tests of all
coded and non-coded signaling devices
shall be made quarterly.

N,D Does Hot Comply: Reference Code Section 4041, this
edition.

Ti tie

Does Hot Comply: Daily tests are not performed.
Ref: Procedure No. 35.

Comply: Satisfactory tests are performed as discussed
=- in code section 2034, except as discussed below.

Does Hot Comply: Tests are not performed to verify
the operability of sprinkler and hose station system
waterflow and supervisory alarm initiating devices
and circuits. The ACI A700-9 panels or the hose
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4100.

4101.

4102.

4103.

4104.

Signals and Reports.

General. Arrangements shall be made to
furnish such reports of signals that may
be received and in such foIm as may be
required by the authority having juris-
diction. Daily reports may be required.

Automatic Fire Detection Signals.
Prov)sion shall be made to designate, by
the signal transmitted, the building in
which a signal originates. The floor,
section, or other subdivision of the
building shall be indicated by either the
signal transmitted to the supervising
station or by approved visual means in or
at the building protected, except that the
authority having jurisdiction may waive
this detailed indication where the area,
height, or special conditions of occupancy
make it unessential.

Sprinkler System Supervisory Signals.
See paragraph 3423.

Combined Mater Flow and Hanual Fire
Alarm Signals. Mhen signals fron manual
fire alarm boxes and waterflow alarm
signaling devices within a building are
transmitted over thb same signaling
circuit, there shall be no interference
with the fire box signals when both types
of signaling devices are operated at the
same time. Provision of the shunt non-
interfering method of operation is
acceptable for this performance.

Title

Comply: Fire reports are generated as required.
Does Not Comply: Receipt of supervisory or trouble
signals at the "EF" panels is not documented by the
operators for corrective action.
Ref: Procedure Ho. 31 thru 35.

Comply'Reference code section 3521 72D, 1967
edition.

For InfoImation,Only.

Hot Applicable: Materflow and manual stations are
not connected to the same circuit.
Ref: Drawing Ho. 20, 30, 144 S 210.
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4110.

4111.

4112.

03sposition of Signals.

Upon receipt of trouble signals or
other signals referring to matters
of purely equipment maintenance of
the signaling system, the station
operator shall iamediately send a
runner to investigate and, if possible,
see that the trouble is remedied at
once.

Written notice shall be given the
authority having guri sdiction and the
property owner in all cases where service
of the signaling system is interrupted and
is not 3emediately corrected.

Upon receipt of signals showing flow of
water in the system, the central super-
visory station shall notify the fire
department and such other parties as the
author)ty having Jurisdiction may require.

They shall also dispatch a runner to the
location indicated.

They shall also notify the property
owner by telephone or by the quickest
method available.

In addition to whlcL written notice
should be given to the property owner.

In all cases where notification is
required to parties with whom private
lines of coamuncation have not been
provided, the quickest available means
of coamuncation shall be used.

Ti tie

Comply: The procedures require the operators to take
corrective action upon receipt of trouble signals.
Does Not Comply. Operators actions indicate the
requirement for corrective action or investigation.
The procedures however, do not indicate the require-»
ment for documenting trouble conditions.
Ref: Procedure Ho. 31 thru 34.

Comply'The notification of the appropriate on site
and off site personnel, fire brigades, fire depart-
ments and the preparation of post fire reports are
properly performed by the control room operators as
required. Ref: Procedure Ho. 31 thru 35.
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4113.

4114.

4115.

If at any time a combination signal is
received which from its nature is in-
dicative of water flow on'the premises
equipped, such combination signal shall
be treated by the central supervising
station as a fire alarm, provided that
the authority having jurisdiction may
waive the notification of the fire
department for sprinkler flow alarms
during working hours unless accompanied
by other signals indicating a probable
fire. Definite instruction as to the
handling of alarms shall be posted for
the guidance of operators.

All alarms initiated by manual or
automatic fire alarm devices are to be
treated as fire alarms and be transmitted
to the city fire alarm office and patrol,
or such other place as required by the
authority having )urisdiction.

Upon failure of the watchman to transmit
his regular signal within the period of
grace provided, the operator shall
dispatch a runner and shall also endeavor
to get in touch with the watchman or
someone else by te'lephone or by calling
back over the system circuit. A suitable
record shall be made, and the owner shall
be notified in writing. Failure of a
watchman to follow a definite route when
such is required shall be considered a
delinquency which shall be reported in
wri ting to the owner and to the authority
having )urisdiction.

.. D

Comply: The procedures direct the operators to
verify alarm conditions prior to the verification
of trouble conditions for combined "Fire/Trbl"
signals from the ACI A700-9 and A924 panels.
4EFR4, 4GRC".
Ref: Procedure No, 31 thru 34.

Comply: Reference code sections 4102, 4112-and 4113,
this edition.

Not Applicable: Guard service is not provided
by the plant fire alarm system.

Q
'o

g ga



1



C

Code
Section
No.

Code Section

CODE COMPLIANCE VERIFICATION CHECKLIST
CODE

R A NA N

Information
Required

Verification
Hethod

M Malkdown
D Document

Search

Suamary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

Ox
m
O

rC)a'ly

O O

O O
I I

O 0
CO CO
l

CI
4D

M 'Jn
g 4

o
O
O

A
Oe
A

M
Mn
Mo
A

O

4116.

4117.

4120.

4121.

Sprinkler system supervisory and other
supervisory alarms shall be iamedi ately
comnunicated to a designated person at
the plant protected, and shall be invest-
igated by a runner unless supervised
conditions are restored to normal. The
authority having Jurisdiction and the
owner shall be notified of the signal
and time of occurrence and restoration
of service. Notice shall be g3ven thefire department when sprinkler systems
are ~holly or partially out of service.

A man shall be available within two-hour
travel who is competent to inspect,
maintain and repair the system.

Power Supply Sources.

Two alternate main power supply sources
shall be provided within the supervisory
central station. The secondary source
shall be independent of other sources
and a high degree of reliability. The
secondary source shall be arranged as
follows:

a. It shall not operate through or be
dependent upon the same motor-generator,
convertor, or otherj device having moving
parts which supplies the primary or normal
supply, except that no additional source
of power is required when a storage
battery floating on a rectifier or gen-
erator is capable of carrying the load
without the battery. The same regulation
shall be provided as required in Paragraph
2251.

Comply. Notification to the control room unit
supervisor, who is the designated person, of
impairment is provided.
Ref: Procedure Ho. 31 thru 34; Technical Data Ho. 53.

Comply. Competent personnel are on staff at the
plant continuously. Ref: Procedure No. 36.

I

Title

Comply: One offsite power source for each unit is
connected to the 345KV (Unit 1), 765KV (Unit 2) and
69KV (Units 1 & 2 Emergency) transformers which steps
down to 26KV 01234-5 buses which are in turn stepped
down to 4.16KV buses. The 4.16KV buses (1A, 1B to
TllA, TllB; 2A, 2B to T21A, T218; 1C, 10 to TllC,
TllD; 2C, 20 to T21C, T21D) are stepped down to
600V and then to 120V which then powers the "EFR"
& "GRC" panels (CRP-1, Circuits 1 & 3, Units 1

& 2 and CRP-2 Circuits 15 & 20 respectively). The
"EF" panels (AFC-1, Circuits 20 & 21, Units 1 & 2)
are powered from 250V DC rectified power (Unit 1 &
2 AB batteries) which is derived from the 600V AC
buses (llA & B and 21A & B).
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b. It shall be of such capacity and
reliability as to assure system operation,
in case of interruption of the normal

-supply, for a period of 24 hours, and
shall have, in addition, at the conclusion
of this 24 hour period, a residual
capacity sufficient to operate the system
through at least one complete cycle of
alarm initiation, transmission, and
registration.

c. It shall automatically supply the
circuit or circuits upon loss of
the normal source within 30 seconds;
this automatic feature may be omittedif suitable provisions are made for
manually transferring to the
secondary source within 30 seconds.

d. The secondary source may be used
for trouble signal power supply.

Th 250V DC power also provides a supplemental power
source from standby batteries which are monitored
and charged by battery charger units. The trouble
signal power is supplied from the secondary power
supply for the "EFRu and "GRC" panels (CRP-l, Circuit
1, Unit 1 & 2 "EFR" & Circuit 15, Unit 1 "GRC").
The trouble signal power for the "EF" panels are
provided from CRP-2, Circuit 16, Unit 1 & 2.
Secondary power is provided by two diesel generators
per Unit (1AB & 1CD and 2AB & 2CD) which are directly
connected to 4.16KV buses TllA, TllB, T21A & T21B.

Open Item: Data was not available to confirm the
automatic transfer of power from primary to secondary
within 30 seconds. Also since other equipment
outside the scope of this revi6w, are powered from
the same secondary sources as the alarm system, the.
capacity of the secondary source could not be
confirmed.



APPENDIX A
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PROPRIETARY PROTECTIVE SIGNALING SYSTEMS
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Pyrotronics "System 3" local panels which include:

a. ESH Pump Cubicle panel;
P

~ Fire Zones 29A, 298 and'9E

~ Fire Zones 29C, 29D and 29F

~ Fire Zone 29G

b. Unit 1 Transformer RM/Diesel Corridor/AFH Vestibule;

Fire Zones 17C and 79

~ Fire Zone 14

c. Unit 1 Main Steam Line, Main Steam Valve Enclosure &

NESH Valve Areas; fire zones 33 thru 338.

d. Unit 2 Main Steam Line, Main Steam Valve Enclosure &

NESH. Valve Areas; fire zones 34 thru 348.

e. Unit 2 Diesel Corridor/Transformer Room;

~ Fire Zone 20

~ Fire Zone 85

f. Units 1 & 2 Computer Room detection/halon panel;
fire zones 71 & 72;

Alison Controls, Inc. panel A700-9 (Unit 1 & Unit 2) for
Reactor Coolant Pump detection.
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1-3.2

1-3.3

CHAPTER 1 FUNDAHENTALS

~p.
This standard deals with the installation, maintenance,
testing and use of a proprietary protective signaling
system which serves contiguous or noncontiguous
properties under one ownership from a central supervis-
ing station at the protected property, where trained,
compentent personnel are in constant attendance. It
covers the minimum requirements for operating personnel,
the central supervising station, power supplies, signalinitiation, signal notification, and automatic permanent
visual recording of signals.

~D FllgggQ. Unless expressly stated elsewhere, the
following terms will, for the purpose of this standard,
have the meanings indicated below.

The central supervising station shall be restricted to
those persons directly concerned with the implementa- .

tion and direction of enargency action initiation and
procedure.

A sufficient number of reserve operators shall be
kept in training so that one competent operator is
constantly on duty. ;Hhen the means for transmitting
alarms to the fire department is not automatic, at
least two operators, .one of whom may be a runner,
shall be on duty at all times. Hhen the runner
is not in attendance at the central supervising
station, the runner shall establish two-way
coamunications with the station at intervals not
exceeding 15 minutes.

Title

Ti tie

For Information Only.

Entire section deleted: For information only.

Not Applicable: Verified under Code
Section 4071, 1967 Edition.

Not Applicable: Verified under Code
Section 4072, 1967 Edition.
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1-3.4

1-4.1

'1-4.2

1%.4

The primary duties of the operator(s) shall be to
monitor signals, operate the system and take such
action as shall be required by the authority having
jurisdiction. The operator(s) shall not be assigned
any additional duties that would take precedence over
the primary duties.

l!HJMIIM
Indication of a fire. shall be promptly retransmitted
to the municipal fire cennunications center or other
locations acceptable to the authority having Juris-
diction, indicating the building or group of buildings
from which the alarm has been received.

)he means of retransmission shall be acceptable to the
authority having Jurisdiction and shall be in accordance
with Standard for Auxiliary Protective Signaling System,
NFPA 728, Standard for Remote Station Protective Signaling
Systems, NFPA 72C, or Standard for Public Fire Service
Coamunications, NFPA 1221.

EXCEPTION: SECONDARY (STANDBY) POMER SUPPLY CAPACITY
SHALL BE AS RElgIRED IN 2A.2.3.

Retransmission by coded signals shall be confirmed by
two-way voice coaeunfcation indicating nature of the
alare. (See 1-4.1)

Mhen trouble conditiohs exist, it shall be the duty of
the operator(s) to initiate action iseediately to notify
the personnel'responsible for servicing the system, the
o~ner of the system or designated representative, and
the authority having Jurisdiction.

Hot Applicable.'The requirements for the
operating personnel are verified under Code
Section 4070, 1967 Edition.

Ti tie

Hot Applicable: Verified under Code
Section 4031, 1967 Edition.

Hot Applicable: Plant has fire brigade on
site 24 hours per day. External fire fighting
forces are normally not called to the plant.
Ref: Procedure Ho. 35.

Hot Applicable.'Coded signaling of alarm
signals is not provided at this plant.
Ref: Malkdown checklists (72D) 1 thru 5.

Editorial changes: Requirements are addressed
under code section 4111, 1967 edition.
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'2-1

2-2

2-2.1

2 2@2

2-2.2.1

CHAPTER 2 GENERAL RE(UIREHENTS

PURPOSE. This chaper applies to general requirements
for proprietary protective signaling systems. These
systems provide an automatic, permanent visual record
by date and time of alarm and abnormal conditions,
except as specifically exempted in Section 2-7,
Honitoring Integrity of Installation Conductors, and
recognize the interconnection of other systems to make
the premises safer in the event of fire or other
emergencies indicative of harards to life or property.

VA AND A EP AN

The authority having jurisdiction shall be notified
prior to installation or alteration of equipment or"
wiring. At its request, complete information regarding
the system or system alterations, including specifi-
cations, wiring diagrams, and floor plans, shall be
submitted for approval.

E(UIPHENT. All devices, combinations of devices,
appliances and equipment installed in conformity
with this standard shall be listed for the protective
signaling purpose for which they are used.

VOLTAGE, TEHPERATURE AHD HUHIDITY VARIATIOH. Equipment
shall be so designed:that it shall be capable of per-
forming its intended function under the following
conditions:

(a) At 85 percent and at 110 percent of the nameplate
primary (main) and secondary (standby) input voltage(s).

Title

Hot Applicable: Verified under Code
Section 4042 720, 1967 Edition.

Ti tle

Comply: The authority having )urisdiction is
is the A/E (AEPSC). The A/E designed and
reviewed all modifications.
Ref: Technical Data Ho. 25, 26, 27, 40 8 42.

Editorial changes: Ho significant change from
Code Section 2032 720, 1967 Edition. Ho
verification required.

Comply'Pyrotronics "System 3u has been tested
in accordance with UL Test Standard f864 and
approved to meet this criteria.
Ref: Technical Data Ho. 18 8 20.

Open Item: ACI panel A700-9 has not been
tested to confirm operability under these
conditions.
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2-3

2-3.1

2-3.1.1

2-4.1

(b)'t ambient temperatures of 32' 4'F (0' 2'C) and
120' 4'F (494 g 2'C) for a minimum duration at
each extreme of three hours.

(c) At a relative humidity of 85 g 5 percent and an
ambient temperature of 90' 4'F '(32' 2'C) for a
duration of at least 24 hours.

ACCEPTANCE TESTS. Upon completion of an installation
or alterations, satisfactory tests of the entire system
shall be made in the presence of a representative of the
authority having 5urisdiction. All functions of the
system shall be tested, including operation of the
system in various alarm and trouble modes for whichit is designed (e.g., open circuit, grounded circuit,
power outage, etc.).

MAINTENANCE AHD TESTING. All system shall be under
the supervision of qualified persons. These persons
shall cause proper tests and inspections to be made
at prescribed intervals. The authority having
Jurisdiction shall be consulted on all alterations and
additions to the system under its supervision.

The owner shall provide for proper maintenance of the
systen. A maintenance agreement with specialists accept-
able to the authority having )urisdiction may be used in
lieu of developing staff. specialists.

D ER 0 E

All operator controls at the central supervising
station(s) designated by the authority having
Jurisdiction shall be tested at each change of shift.

Comply: Systems were functionally tested pr'ior
to acceptance.

Does Hot Comply: Systems were functionally
tested prior to acceptance, however, not in the
presence of the authority h'aving 5urisdiction
(AEPSC).
Ref: Technical Data Ho. 25, 26, 27, 40 8 42.

I

Open Item: Data was not available to confirm
compliance of ACI A700-9 panels or computer
room "System 34 panels.

Title

Editorial changes: Ho significant changes
from Code Section 2034 72D, 1967 Edition. Ho
verification required.

Comply: Administrative controls are in place
to maintain and test the signaling system.
Ref: Procedure Ho. 35.

Title

Not Applicable: Verified under Code
Section 4051 72D, 1967 Edition.
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2-4.2 Drills shall be conducted at intervals and in a manner
agreed upon by the authority having jurisdiction.

Comply. Administrative controls are in place
to perform fire drills in accordance with
Appendix R to 10CFR Part 50 Section III.I.3.
Ref: Procedure No. 46, 35.;
Licensing Document No. 8.

$ 0
O O

hJ
O Q
I I

W0 O
I

C)
Cl'V

Ao
O

Ao

A
O

Mn
M
O

n
O

M

2-4.3

2-4.4

Complete and satisfactory tests shall be made of all
devices, and test results shall be made available to the
authority having jurisdiction in accordance with the
following:

(a) Honthly for all automatic fire detection systems
including circuit interfaces) or other systems and
devices not covered by (b), (c) or (d) below.

(b) Every two months or more frequently, subject to th
authority having jurisdiction, for all circuit'nter-
faces and water flow actuated devices. For sprinkler
water flow alarm tests an actual water flow, through
the use of a test connection, shall be the method
employed for testing the reliability of the sprinkler
alare unit as a whole.

(c) Semiannually for gate valve supervisory switches,
manual fire alarm boxes, combination night guard and
fire alarm boxes, tank water level devices, building
and tank water temperature supervisory devices, and
other sprinkler system supervisory devices.

(d) Inspection and tests of automatic fire detection
devices shall be in accordance with the Standard on
Automatic Fire Detectors, NFPA 72E.

A flow through the alarm test bypass connection shall
be used for testing the water flow alarm of a dry-pipe,
preaction or deluge sprinkler system. For a wet-pipe
sprinkler system, the test connection at the extremity
of the system shall be used.

Not Applicable: Verified under Code Sections
2034, 3540 and 4050 720, 1967 Edition.

Editorial changes. Changes provided clarity
for Code Section 2034 72D, 1967 Edition. No
verification required.
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2-4.6

2-4.7

2-5

2-5.1

2-5.2

2-5.3

If an engine-driven generator dedicated to the protective D

signaling. system is used as a required power source, it
shall be operated weekly under load by disconnecting the
normal supply to the system for a minimum of one-half
hour in a continuous period.

RESTORATIOH. All apparatus shall be restored to normal
as promptly as possible after each test or alarm and
kept in normal condition for operation. This shall in-
clude rewinding, resetting or replacement as necessary.

A complete record of the tests and operations of each
system shall be kept for at least one year. The record
shall be available for examination and, when required,
reported to the authority having jurisdiction.

All systems shall be installed in a workmanlike manner
and in accordance with applicable standards and with
specifications approved by the authority having juris-
diction.

Devices shall be located and installed so that accidental
operation will not be caused by vibration or jarring.

GROUHDIHG. All systems shall test free of grounds.

EXCEPTION: PARTS OF THE CIRCUIT OR GjUIPHENT MHICH ARE
INTENTIONALLYAHD PERHAHENTLY GROUNDED TO PROVIDE GROUND

FAULT DETECTION, NOISE SUPPRESSION. ENERGENCY GROUND

SIGNALING AND CIRCUIT PROTECTIVE GROUNDING.

Not Applicable: The diesel generator will be.
addressed under the requirements indicated
in the 1967 Edition.

Editorial changes: Verified under Code
Section 2047,1967 Edition.

Editorial changes: Ho significant changes
from Code Section 4053, 1967 Edition.

Title

Editorial changes: Ho significant changes
from Code Section 2041, 1967 Edition. Ho

verification required.

Editorial changes: Ho significant changes
from Code Section 2042, 1967 Edition. Ho

verification required.

Editorial changes: Ho significant changes
Code Section 2043, 1967 Edition. Ho

verification required.
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2-6.1

E

PURPOSE. The provisions of this section apply to
sources of power supply which shall be used, for the
type of system involved, subject to acceptance by the
authority having jurisdiction.

Title
Editorial changes: Ho significant changes
from Code Section 2211, 1967 Edition. Ho

verification required.

- 2-6.2 POWER SUPPLY. Centeral Supervising Station. Ti tie
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2-6.2.2

2-6.2.3

The primary (main) power supply shall have a high
degree of reliability, adequate capacity or the in-
tended service, and shall consist of one of the
following:

(a) Light and power service arranged in accordance
with 2-6.4.

(b) Engine-driven generator or equivalent arranged in
accordance with 2-6.5.

SECONDARY (STANDBY) POWER SUPPLY CAPACITY AND SOURCES. D

The secondary (standby) supply shall be provided to supply
the energy to the system under the maximum normal load
for 24 hours and then be capable of receiving one fire
alarm signal persisting for five minutes in the event of
total failure or low voltage (less than 85 percent of the
nameplate voltages) of the primary (main) power supply.
The secondary (standby) power supply shall automatically
transfer to operate in the system within 30 seconds of
the loss of the primary (main) power supply. The
secondary (standby) payer supply shall consist of the
following:

(a) A storage battery with a 24-hour capacity arranged
in accordance with 2-6.6.

Hot Applicable: Verified under Code

Section 2220 and 2230, 1967

Edition.'ot

Applicable: Verified under Code

Section 4121, 1967 Edition.

~9~~
(j) m
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2-6.2.4

2-6.3

(b) An engine-driven generator arranged in accordance
with 2-6.5 and storage batteries with a 4-hour
capacity arranged in accordance with 2-6.6.

(c) Hultiple automatic-starting engine-driven generators,
arranged in accordance with 2-6.5. capable of
supplying the energy required by 2-6.2.3 with the
largest generator out of service.

EXCEPTION: MHEN ACCEPTABLE TO THE AUTHORITY HAVING
JURISDICTION, SECONDARY (STANDBY) PNER SHALL NOT BE
REQUIRED TO OPERATE EVACUATION ALARH-INDICATING
APPLIANCES OR OTHER SUPPLEHENTARY FUNCTIONS NOT
ESSENTIAL TO THE RECEIPT OF SIGNALS AT THE CENTRAL
SUPERVISING STATION.

A separate power supply, independent of the primary
(main) power supply, shall be provided for the
operation of trouble signals when the primary (main)
po~er supply fails.
EXCEPTION: THE SECONDARY (STANDBY) KWER SUPPLY OF
26.2.3(a) or (b) HAY BE USED FOR THIS PURPOSE.

PSIER SUPPLY FOR REHOTELY LOCATEO CONTROL EQUIPHENT.
Additional power supplies, when provided for control
units, circuit interfaces, or other equipment essential
to systen operation,. located remote from the central
supervising station,'shall consist of a primary (main)
and secondary (standby) which shall meet the same
requirements as for the central supervising station
power supplies (See 2-6.1 through 2-6.2.3)

Not Applicabl.e: Verified under Code
Section 4121 720, 1967 Edition.

Comply: A dedicated, reliable primary power
supply is provided and a secondary 24 hr.
standby battery power supply IIithin each con-
trol panel, is provided for each "Systen 3"
and ACI A70D-9 alarm systen.
Ref: Drawing No. 47, 109, 115, 74, 175 6 197.

ym
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2A.4

2<.4.1 A light and power service employed to operate the
system under normal conditions shall have a high

'egree of reliability and capacity for the intended
service.

Title

Not Applicable: Verified under Code
Section 2221 72D, 1967 Edition.
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2-6.4.2

2-6.5

2<.5.1

2-6.5.3

Connections to the light and power service shall be
on a dedicated branch circuit. The circuit and con-
nections shall be mechanically protected. The circuit
disconnecting means shall be accessible only to autho-
rised personnel and shall be clearly marked FIRE ALARH
CIRCUIT CONTROL.

M,D

An engine-driven generator shall be used only where a. D
person specifically trained in its operation is on
duty at all times.

EXCEPTION: WHEN ACCEPTABLE TO THE AUTHORITY HAVING
JURISDICTION AND WEN THE RE()UIREHENT OF 2-6.2.3(b) or (c)
IS HET, A PERSON SPECIFICALLY TRAINED IN THE OPERATION OF
A GENERATOR DEDICATED TO THE PROTECTIVE SIGNALING SYSTEH
SHALL NOT BE RE()UIRED TO BE ON DUTY AT ALL TIHES.

When gasoline is users as the main fuel, it shall be stored 0
for six month of testing plus 24 hours of operation at full
load.

EXCEPTION NO. 1: IF A RELIABLE SOURCE OF SUPPLY IS
AVAILABLEAT ANY TIHE ON TWO-HOUR NOTICE, SUFFICIENT
FUEL SHALL BE IN STORAGE FOR 'l2.HOURS OF OPERATION AT
FULL LOAD.

Comply: All primary power supplies for the
"System 3" and A700-9 panels are dedicated and
the breakers properly labelled. The power
panels reviewed were not locked or sealed,
however, shift supervisor approval was
required prior to opening the po~er panel
doors.
Ref: Drawing No. 74, 38, 62, 109, 115, 175 5
197. Nalkdowi Checklist No. (720), 1 thru 5.

Ti tie

Not Applicable: Verified under Code
Section 2231 720, 1967 Edition.

Not Applicable: Diesel type fuel generators
are used at this plant.
Ref: Licensing Document No 7.
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2-6.5.5

2-6.6

2-6.6.1

2-6.6.2

2-6.6.3

EXCEPTION NO. 2: FUEL SYSTEHS USING NATURAL OR HANU-
FACTURED GAS SUPPLIED THROUGH RELIABLE UTILITY HAINS
SHALL NOT BE REQUIRED TO HAVE FUEL STORAGE TANKS UNLESS
LOCATED IN AN EARTHQUAKE-PRONE AREA.

A separate storage battery and separate automatic
charger shall be provided for starting the engine-driven
generator and shall not be used for any other purpose.

RA BA

Adequate facilities shall be provided to automatically
maintain the battery fully charged udner all conditions
of normal operation. After the fully charged battery
fs sub]ected to a single discharge cycle as specified
fn 2-6.2.3, the charging current shall be such that'he
battery capacity after 48 hours complies with the re-
quirements of 2-6.2.3. Upon attaining a fully charged
condition, the trickle charge rate shall not be excessive
so as to result fn battery damage.

Storage batteries 'shall be so located or enclosed that
the equipment of the signaling system, including over-
current protective devices, will not be affected adversely
by battery gases. Installation of the batteries shall
conform to the requirements of Article 480, National
Electrical Code, NFPA 70.

The method of charging a battery shall provide either
integral meters or readily accessible terminal
facilities for the connection of portable meters by
which the battery voltage and charging current can
be determined.

W,D

Not Applicable: The diesel generator
requirements are addressed under the
1967 Edition.

Titie

Comply.'he batteries and charges provided
for the "System 3" and A700-9 panels operate as
required by this code 'section.
Ref: Technicql Data No. 20, 39, 33, 34, 43
& 1; Drawing No. 47.

Comply.'he batteries are enclosed within the
control panels and are properly vented.
Ref: Technical Data No. 36;
Drawing No. 50.

Comply: The battery charging modules are
provided with accessible terminals.
Ref: Technical Data No. 33, 34 & 43;
Nalkdown Checklist No. (72D), 1 thru 5;
Drawing No. 47.
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2-7

2-7.1

A HD

All means of interconnecting equipment, devices and
appliances shall be monitored for the integrity of
the, interconnecting conductors or equivalent so that
the occurrence of a single open or a single ground
trouble condition in the installation conductors
shall be automatically signaled to and recorded in
the central supervising station within 200 seconds.

EXCEPTION NO. 1: STYLES OF INITIATINGDEVICE CIRCUITS
AND SIGNALING LINE CIRCUITS TABULATED OH TABLE 3.9-1
AND 3-10.1 WHICH DO HOT HAVE AN "X" UNDER "TROUBLE."

EXCEPTION NO. 2: SHORTS BETWEEN CONDUCTORS, EXCEPT AS
REQUIRED BY TABLES 3-9.1 AND 3-10.1. ARE NOT CONTEHPLATED
BY THIS STANDARD.

EXCEPTION NO. 3: INTERCONNECTION TO POWER FOR A TROUBLE
'IGNAL.

EXCEPTION NO. 4: INTERCONNECTION TO SECONDARY (STANDBY)
POWER SUPPLY.

EXCEPTION NO. 5: INTERCONNECTION TO SUPPLEHENTARY
EQUIPHENT DEVICES, INCLUDING VISUAL ANHUHCIATORS, AND
INTERCONNECTING HEANS, PROVIDED THAT THEIR ABNORHAL
CONDITION SHALL NOT AFFECT NORHAL OPERATION Of THE
PROTECTIVE SIGNALING SYSTEH.

EXCEPTION NO. 6: THE NEUTRAL OF A THREE&IRE AC SOURCE.

Title

Comply: The "System 3" and ACI A700-9 panels
electr ically supervise ini tiating and indi-
cating circuits for a single open or ground
condition and transmit all trouble conditions'o the control room automatically. The re-,
cording of signals and response time is
verified under 720-1967 edition.
Ref: Drawing No. 102, 103, 104, 111, 112, 74,
110 ~ 209 144~ 210'7 4 50
Technical Data No. 32.
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2-7.2

EXCEPTION NO. 7: A NONINTERFERING SHUNT CIRCUIT, PROVIDED

THAT A FAULT CONDITION ON THE SHUNT CIRCUIT 'MIRING RESULTS

ONLY IN THE LOSS OF NONINTERFERING FEATURE OF OPERATION.

EXCEPTION NO. 8: THE CIRCUIT OF AN ALARH-INDICATING
APPLIANCE INSTALLED IN THE SAHE ROOH MITH THE CENTRAL.

SUPERVISING STATION, PROVIDED THAT THE INDICATING
APPLIANCE CIRCUIT CONDUCTORS ARE INSTALLED IN CONDUIT OR

EQUIVALENT PROTECTED AGAINST HECHANICAL INJURY.

EXCEPTION NO. 9: INTERCONNECTION TO REGISTERS AND

PRINTERS.

EXCEPTION NO. 10: A TROUBLE SIGNAL CIRCUIT.

EXCEPTION NO. 11: INTERCONNECTON BETMEEN
EQUIPHEN1'ITHIN

A COHHON ENCLOSURE SUBDECT TO THE AUTHORITY
HAVING JURISDICTION.

EXCEPTION NO. 12: INTERCONNEC1'ION BETMEEN ENCLOSURES

CONTAINING CONTROL EQUIPHENT LOCATEO MITHIN 20 FT (6H)
MHEN THE CONDUCTORS ARE INSTALLED IN CONDUIT OR

EQUIVALENTLY PROTEC1'ED AGAINST HECHANICAL INURY.

EXCEPTION NO. 13. A SINGLE GROUND THAT DOES NOT.
PREVENT THE NORHAL OPERATION OF THE SYSTEH.

CONNECTIONS OF INSTALLATION-MIRING. Connections
of installation-siring to alarm-initiating devices
and alarm-indicatingiappliances shall be monitored

~ for integri.ty.

Not Applicable: Verified under Code
Section 2422 and 2424, 1967 Edition.
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2-7.3

2-8

2-8.1

2-8.2

3-1

3-2

3-3

3-3.1

Interconnecting means shall be arranged so that a
single break or single ground fault will not cause
and alarm signal.

p

All primary (main) power supplies shall be monitored
for integrity to the point of connection at the
equipment.

EXCEPTION: PRIHARY (HAIN) PSIER FOR SUPPLEHENTARY

EQJIPHENT.

= All primary (main) power supplies shall be monitored
for integrity to the point of connections of battery
chargers.

CHAPTER 3 SIGNAL INITIATION, TRANSHISSION AND PROCESSING

PURPOSE. The provisons of this chapter describe the
required performance of signal initiation, transmission
and processing means and the optional services that may
be selected for a proprietary protective signaling system.

GENERAL For automatic fire detectors and alarm service
and water flow alarst service, a means shall be provided
to manually initiate a fire alarm signal located where

.requied by the authority having jurisdiction.

A ALAR E V

R A R E .

Editorial changes: Verifies under Code

Section 4091 720, 1967 Edition.

Comply: "System 3" and ACI A700-9 panels
monitor the primary power supply and will
annunciate a loss of that power supply at the
panel and in the respective control room.

Ref: Drawing No. 50, 48, 74, 144, 209, 210,
110, 109 4 115; Technical Data No. 32.

I

Comply.'The primary power supply is this same

source for the system as it is for the battery
charger.
Ref: Code Section 2-8.1 72D, 1979 Edition.

Title

For Information Only.

Not Applicable: Verified under Code Sections
3320 and 3421 720, 1967 Edition.

Title

Title
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3-3.1.2

3-3.1.4

3-5

3-5.1

3-5.1.1

3-5.1.2

3-6.2

3-6.2.1

Each box shall be securely mounted. The bottom of the
box shall be not less than 3-1/2 ft (1.1 m) and not
more than 5 ft (1.4 m) above the floor level.

A coded alarm signal shall meet the requirements of
4-4.2.

R

Automatic fire detectors shall be located, maintained,
and tested in accordance with the Standard on Auto-
matic Fire Detectors, NFPA 72E.

Automatic fire detectors which have integral trouble
contacts shall be wired on the initiating device circuit
so that a trouble condition on one detector «ill not
impair the alarm operation from other initiating devices.

P E M LAR

A dry-pipe sprinklerisystem equipped for water
flow alarm signals shall provide supplementary
supervision of the system air pressure 'to avoid
false alarm signals due to neglect in maintaining
air pressure.

Does Not Comply'The Pyrotronics Halon sta-
tions are installed 5.5'bove finished floor.
Ref: Walkdown Checklists No. (72D), 5.

Editorial changes: Ho verification required.
Plant is not provided with a coded system.

Title. No verification required for entire
'ection,plant is not provided with guard's

tour service.

Titie

Ti tie

Verified unde( HFPA 72E.

Hot Applicable: Integral trouble contacts are
not provided as part of the detectors installed
Ref: Technical Data Ho. 37 S 38;
Drawing Ho. 74, 48, 109 S 115..

Ti tie

Title

Editorial changes: Verified under Code Section
3422, 1967 Edition.
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3-6.2.2

3-6.2.3

3-6.4.1

3-6.4.2

Signals transmitted shall indicate distinctively
the particular function (such as valve position,
pressure, etc.) of the automatic sprinkler system
which is abnormal and its restoration to a normal
condition.

A signal attachment and its circuits shall be so
designed and installed that they cannot be readily .

tampered with or removed without causing a signal
to be produced. This specifically includes Junction
boxes on the outside of the buildings.

WATER FLOW AUNH SERVICE. Provisions shall be made
to indicate the flow of water in the sprinkler system
by an alarm signal. The water flow signaling attachment
shall operate to indicate an alarm in accordance with the
Standard for the Installation of Sprinkler Systems, NFPA

13.

EXCEPl'ION: NOVEHENT OF WATER DUE TO WASTE, SURGES OR

VARIABLE PRESSURE NEED NOT BE INDICATED.

Provision shall be made for supervising the required
conditions which are essential for the proper operation
of sprinkler systems.

A control valve shall be supervised to obtain two
separate and distinctive signals, one indicating move-
ment of the valve from is normal position and the other
indicating restoratidn of the valve to its normal position.
The off-normal signal shall be obtained either during the
first two revolutions of a hand wheel or when the stem of
the valve has moved one-fifth of the distance from its
normal positions.

W,D

Editorial changes. Verified under Code Section
3423 720, 1967 Edition.

Editorial changes. Verified under Code Section
3424 720, 1967 Edition.

Editorial changes. Verified under Code Section
3431 72D, 1967 Edition.

Editorial changes: Addressed under Code
Section 3441 720, 1967 Edition.

Comply: The RCP pump valve tamper device will
not obstruct the normal operation of the valve
and will not restrore to "normal" until the
valve is restored to it's riormal position.
Does Hot Comply: The valve devices are wired
in series in the initiating circuit, therefore,
preventing distinctive signaling between a
circuit fault and an alarm for the ACI A700-9
panels.
Ref: Drawing No. 48; Walkdown Checklists Ho.
(72D), 4; Technical Data Ho. 40 8 15.
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3-6.4.6

3-7

3-9

3-9.1

'3-9.2

(a) Where the initiating device of two or more valves
a coemon circuit, a restoration signal shall be ob-
tained only when all of the valves of the group are
in their normal positions.

(b) An initiating device for supervising the position of
a gate valve shall not inerfere with the operation of
the valve, nor obstruct the view of its indicator, nor
prevent access to its stuffing box.

(c) The off-normal signal shall not be restored at any
valve position except normal.

Fire pumps shall be supervised in accordance with the
requirements of the Standard for the Installation of
Centrifugal Fire Pumps, NFPA 20, and the authority-
having 5urlsdiction. When both sprinkler supervisory
signals and pump running signals are transmitted over
the same signaling circuit, provision shall be made to
obtain pump running signal preference unless the circuit
is so arranged that no signals shall be lost.

The purpose of Table 3-9.1 is to identify the style of
initiating device circuits based on their ability to
indicate alarm and trouble at the central supervising
station during specified abnormal conditions.

Use of Table 3-9 is explained in Appendix A. (See
Section 3-10.)

Editorial changes: Verified under Code Section
3446, 1967 Edition.

Title. This type of signaling equipment is
not provided at this plant. Entire section
is deleted.

Title

For Information Only.

For Information Only.
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3-9.3

3-9.4

3-10

3-10.1

~3-10.2

In3tiating devices listed in Table 3-9.1, Section E,
shall not be combined on the same initiating device
circuit. (See 3-6.2.2.)

EXCEPTION NO. 1: WHEN IHPLEHENTING SECTION 3-1,
HANUAL HEANS AND AUTOHATIC HEANS HAY BE COHBINED

IN THE SAHE INITIATINGDEVICE CIRCUIT.

EXCEPTION NO. 2: WHERE ONLY ONE FIRE ALARH BOX IS
REQUIRED, IT HAY BE CONNECTED TO THE WATER FLOW

INITIATINGDEVICE CIRCUIT.

The loading of initiating device circuits shall not
exceed those listed. in Table 3-9.1.

EXCEPTION: WHERE OCCUPANCY CONDITIONS PERHIT, THE
AUTHORITY HAVING JURISDICTION HAY ALLOW CONNECTION

OF A SINGLE INERHEOIATE FIRE ALARH OR FIRE SUPER-
VISORY CONTROL UNIT TO A PROPRIETARY PROTECTIVE

'IGNALINGSYSTEH INITIATINGDEVICE CIRCUIT.

The purpose of Table 3-10 is to identify signaling
line circuits based 'on their ability to indicate
alarm and trouble at, the central supervising station
during specified abnarmal conditions.

Use of Table 3-10.1 is explained in Appendix A.
(See 3-9.1)

Comply'. The panels monitor fire detection,
suppression or halon alarm devices only and

these devices are not intermixed on circuits.
Ref: Drawing No. 50, 74, 109 & 115.

Comply: The alarm devices connected to the
initiating circuits of the "System 3" and ACI

A700-9 panels do not exceed the requirements
of Table 3-9.1.
Ref: Drawing No. 74, 62, 38, 109 & 115.

Title

Not Applicable: Signaling line circuit
arrangement will be verified under Code

Sections 2422 and 4011 720, 1967 Edition.

For Information. Only
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4-1

4-2

4-2.1

4-2.2

4-2.3

CHAPTER 4 SIGNAL NOTIFICATION

PURPOSE. This chapter applies to signal notification
requirements in a central supervising station and, if
provided, signal notification for evacuation of occupants
or signals directing aid to the location of an emergency.

GENERAL.

The suitability and location of indicating appliances
for alarm, supervisory, and trouble signals shall be
determined by the authority having Jurisdiction.

Provision shall be made to designate the building in
which a signal originates. The floor, section, or other
subdivision of the building shall be designated at the
central supervising station or at the building protected,
except that the authority having jurisdiction may waive
this detailed designation where the area, hiehgt, or
special conditions of occupancy make it unessential. The
indication of location shall utilize indicating appliances
acceptable to the authority hving Jurisdiction.

This standard does ggf; require the use of audible alarm
signals other than one at the central supervising station.
If it is desired to operate audible alarm-indicating
appliances for the purpose of evacuation or directing aid
to the locatin of an emergency, the alarm-indicating circuits
and their controls shall comply with the 'applicable provisions
of the Standard for Local Protective Signaling Systems,
NFPA 72A, in addition to the provisions of this standard.

Title

For Information Only

Ti tie

Comply. The placement of the indicating de-
vices have been designated by the A/E (AEPSC).
Ref: Technical Data No. 25, 26, 27, 40 t 42.

Not Applicable: Verified under Code
Section 4102 720, 1967 Edition.

I

Not Applicable: Verified under Code
Section 2511 72D, 1967 Edition.
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CODE
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M Malkdown
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Search

SInnnary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)
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n
O
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O
O

M

MA

M
O

n
A

4-3

4-3.1

4-3.2

4-3.3

4-4.1

In the central supervising station and other location(s)
determined by the authority having )urlsdiction,
trouble shall be indicated by distinctive audible signals.

SILENCING SMITCH. A switch for silencing the audible
trouble signal shall be permitted only if it.transfers
the trouble indication to a lamp or other acceptable
visual indicator ad)acent to the switch. The visual in-
dication shall persist until the trouble has been
corrected. The audible trouble signal shall soundif the switch is in its "silence" position and no
trouble exists.

- At a central supervising station an audible trouble
signal shall be permitted to be'silenced provided the
act of silencing it following the receipt of one trouble
signal shall not prevent it from operating iaeediately
upon receipt of a subsequent trouble signal.

Audible signal appliances of a fire alarm systen shall
produce signals which are distinctive from other similar
appliances used for other purposes in the same area. The
distinction among signals shall be as follows:
(a) Fire alarm signals shall be distinctive in sound

from other signals, and this sound shall not be used
for any other Purpose.

Title

Editorial changes: Verified under Code Section
2431 72D, 1967 Edition.

Editorial changes: Ver3fied under Code Section
2432 72D, 1967 Edition.

Not Applicabld: The modifications performed
during this period were the addition of local
panels. The central supervising panel is
verified under 1967 Edition.

Title

Comply: Different types of indicating devices
are provided for distinctive fire alarm
signaling and trouble signaling at the panels
or area protected.
Refs Technical Data No. 32;
Drawing No. 47, 74, 109 S 115.
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H
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4-5

4-5.3

4-7

(b) Supervisory signals shall be distinctive in sound from
other signals, and this sound shall not be used for
any other purpose.

EXCEPTION: IT HAY BE EHPLOYED TO INDICATE A TROUBLE CONDITION.

(c) Fire alarm, supervisory, and trouble signals shall
take precedence over all other signals.

EXCEPTION: WHERE SUITABLE HEANS IS PROVIDED IN THE CENTRAL

SUPERVISING STATION TO READILY IDENTIFY THE TYPE OF SIGNAL
RECEIVED, A COHHON AUDIBLE INDICATING APPLIANCE HAY BE USED

FOR ALARH, SUPERVISORY, AND TROUBLE INDICATION.

A

Not Applicablq: The system operation
requirements 8re addressed under Code Sections
4030, and 4040, 1967 Edition.

D Not Applicable: The response requirements are
addressed under Article 260, 1967 Edition, by
limiting the number of devices on signaling
line circuits.

Not Applicable: This section's requirements
are addressed under Code Section 4080, 1967
Edition.

Not Applicable: This section's requirements
are addressed under Code Sections 4100 and
4110, 1967 Edition.
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1.0 PURPOSE

1.1 The purpose of this calcul.ation is to identify the, applicable
sections of the NFPA Code addressed, determine a method of
verification for each applicable code sect1on and confirm
compliance for the plant fire protection systems within our review.

2.0 'ASSUMPTIONS

It 1s assumed that the detection arrangements for the space above the
control room ceilings are as depicted 1n the walkdown data sheet sketch
so as to confirm compliance.

It 1s assumed that the detection arrangement for the charcoal filter
units are typical with exception of change 1n the number of charcoalfilter beds.

It is assumed that the detectors identified in item 3.8.lc are installed
and are verified for operab1lity as indicated 1n the Surve1llance
Procedures.

3.0 METHODOLOGY

Reference Section 2.1.1 of Impell Pro)ect Instruction PI-FP-Ol,
Rev1sion l.
All maintenance issues noted dur1ng the walkdown phase of the pro)ect
have been identified in the CCVC's, but. are not considered deviat1ons
due to the limited number.

Justifications for deviations and open items 1dentif1ed in the CCVC's,
are detailed in Impell Technical Report No. 09-0120-0123.

The basis for the review of the fire protection systems against a
spec1fic code edition was determined by reviewing the systems aga1nst
the code edition in effect during the time of the original system
1nstallation. Systems that were 1nstalled under modifications that took
place after the or1ginal 1nstallation, would be reviewed-under the code
edition in effect during the period of the modification 1nstallation.

Code sect1ons of subsequent editions that prov1ded typical requirements
of the 1nitial code edition reviewed, were verified under the initial
code edition requirements. Code sect1ons of subsequent editions that
prov1ded signif1cant code requirement changes from the initial code
ed1tion, were reviewed under the subsequent code edition.

4.0 RESULTS

Reference the Code Compliance Ver1fication Checklist.

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C- COOK Units 1 and 2

ltEV SY IQPELLg~~
Joe No 0120-108
CALC NO

0120-108-008

PAOK
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5.0 REFERENCES

OOCUR4nt

hLJI
72D Halkdovn Ver1ffcatlon Checklists

1 0120-108-007A Fire Zone l-lH, 29G 0
29A-F, 7
thru

llew

1,3,4,5.
6N,6H,6S,
13el5el6o
18,19,21 and
a portion of
79 Si 85.

2 0120-108-0078 Fire Zone 32, 33-33B,'
34-348,
37 thru 39,
40ABtB, 41
42A-O, 43,
44Nh44S,
45,
46A thru D,
47)4B

3 012Q-1QB-007C Fire Zone 56, 57, 58, 0
and a
port1on,
of 44N

Revision
II tl

12/10/87

573'87'87'87'2/10/87

609'09'09'09'09'09'09'09'2/10/87

620'120-108-007D

F1re Zone 49 thru 54 '0 12/10/87

633'120-108-007EF1re Zone 69 thru 73 0 12/10/87
650'2K

Halkdovn VeriÃcat1on Checklists

1 0120-108-008A Fire Zone 1-1H 0 12/10/87 573'

0120-108-0088 F1re Zone 29G 0 ,12/10/87 . ,W3'

0120-108-00BC Fire Zone 14 h 79 0 12/10/87
587',

4, 5, 0
N. 6H, 6S,
64ALB. 65AM,
61. 62A thru C,
63A thru C

4 . 0120-108-00BD Fire Zone 12/10/87 5B7'

0120-108-008E Fire Zone 13,15,16 0 12/10/87 587'

0120-10~8F Fire Zone 17C 0 12/10/87 587'

01)0-108-008G Fire Zone 7 thru ll 0
C

12/10/87

587'FPA

72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

l+PELLgji.
Jce >to 0120-108

Q12Q-108-008

pAoe



Docuaent
BLJla

Revision

8 0120-108-00N Fire Zone 29A thru F 0 12/10/87 587'

0120-108-00M Fire Zone 23 thru 27 0 12/10/87
587'0

0120-108-008K Fire Zone 18, 19 8 21 0 12/10/87
587'l

0120-108-008!. Fire Zone

12 0120-108-00N Fire Zone

20 Ic 85 0

37, 43, 0
44N Ic 44S

12/10/87
587'2/10/87

609'3

0120-108-008N Fire Zone 33 thru 338 0 12/10/87

14 0120-108-0080 Fire Zone 38 0 12/10/87
609'09'5,0120-10MNBP

Fire Zone 40ALB, 41 0
42A thru 0

12/10/87
609'6

0120-108-008Q Fire Zone 34 thru 348 0 12/10/87
609'120-108-008RFire Zone 45, 46A 0

thru D
47AM

12/10/87
609'8

0120-108-008S Fire Zone 39 0

56 fc57 . 0

12/10/87
609'ire

Zone 12/10/87 620'9
0120-108-008T

20 0120-108-008U Fire Zone 58 0 59 0 12/10/87
620'1

0120-108-008V Fire Zone 55 0 12/10/87
620'2

0'l20-108-00N Fire Zone 60 0 12/10/87
620'3

0120-108-008X 'Fire Zone 53 B 145 0

24 0120-108-008Y Fire Zone 54 Bc 144 0

12/10/87

12/10/87
633'33'5

0120-108-008Z Fire Zone

26 0120-108-008AA Fire Zone

27 0120-108-00888 Fire Zone

52 tc 106 0

48 thru 51 0
0 107

32, 69. 70 0
L 73

12/10/87

12/10/87

12/10/87

633'33'50'8

0120-108-008CC Fire Zone 71 I 72 0 12/10/87

650'FPA

72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

I%V IY
IQPELLgj~

Joe No 0120-108

0120-108-008

PAGE



Revision

Procedures

12-NP4030.STP.120

1-OHP4030. STP.121LD

l-OHP4030.STP.121HD

5 2-0HP4030.STP.121DD

6 1-0HP4030.STP.121DD

7 12-THP4030.STP.223

8 12-QHP4030.STP.003

9 12-THP6030.1|tP.144.

10 12-THP6030. IHP.142

12-THP6030. IHP.153

12 12-THP6030. IMP.051

13 12-THP4030. STP.224

14

4 2-0HP4030.STP.121HD

Fire Protection System-
Hater S C02

C

Lov Demand Fire Pump
Oper. Test

High Demand Fire Pump
Oper. Test

High Demand Fire Pump
Oper. Test

Diesel Fire Pump Oper.
Test

Diesel Fire Pump Oper.
Test .

Fire Protection Hater
System Test

Standpipe Oper. Test

Ran. Oper. Fire Alarm
Boxes

Fire Det. Inst. L CO2
Surv.

Sys. 3 Fire Det. Surv.
Testing

Fire Det. High Volt.
Prev. Haint.

Control Rooe Cable Vault
Halon System Surv.

11 01/30/87

1 12/13/85

1 12/13/85

1 12/13/85

0 02/17/85

0 02/17/85

6 09/04/86

0 07/18/85

2 06/09/81

10 05/09/87

4 04/23/87

2 05/18/87

4 01/15/87

15 12-.THP6040. PER.105HR Hose Reel Sta. C02
Test

16 12-THP4030.STP.225.010 Control Roon Cable Vaul t
C02 System Test

0 04/25/86

1 05/14/87

NFPA 72E»CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

DATE CHECKED DATE
I+PELLg~~

WINo 0120-108

0120-108-008

PAGE



Document Revision

17 12-THP4030.STP.225.020 Auxiliary Cable Vault 1

CO2 System Test
05/14/87

18

19

20

21

22

23

12-THP4030.STP.225.031

12-THP4030.STP.225.032

12-THP4030.STP.225.033

12-THP4030.STP.225.034

12-THP4030.STP.225.035

Reactor C.T.Q ¹2 CO2
Test

Reactor C.T.Q ¹3S C02
Test

Reactor C.T.Q ¹3H C02
Test

Reactor C.T.Q ¹3N C02
Test

Reactor C.T.Q ¹4 C02
Test

12-THP4030.STP.225.030 Reactor C.T.Q ¹1 CO2
Test

1 06/04/87

1 06/04/87

1 06/11/87

1 06/18/87

1 06/18/87

1 06/11/87

24 12-THP4030. STP.225.042 Diesel Generator Oil i 1

Puap 5 Valve Rooe CO2
Test

05/29/87

25 12-THP4030.STP.225.050

26 12-THP4030.STP.225.051 Emergency Svtgr.
CO2'Test

06/25/87

4KV Swtgr CO2 Test , 1 06/23/87

28 12-THP4030.STP.225.053

29 1-THP4030.STP.225.040

S~tgr. Cable Vault C02 1

Unit 1 AB Diesel Gen. 1

CO2 Test

27 12-THP4030.STP.225.052 CRD Trans. Setgr Room 1

C02 Test
06/24/87

08/20/87

06/04/87

3'l

32

l-NP4024.102.001-050

2-0HP4024.202.001-050

33 1-NP4024.101.001-1 00

30 1-THP4030.STP.225.041 Unit 1 CD Diesel Gen.
CO2 Test

Annunciator ¹2 Resp.
Hisc. Area Fire System

Annunciator ¹2 Resp.
Hlsc. Area Fire System

Annunciator ¹1 Resp.
Plant Fire System

1 05/29/87

3 11/06/86

1 11/06/86

2 04/27/82

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

uqPEt.t ~~~
~ Ho 0120-108

0120-108-008

PAGE



Document

37 OHI-227Z

38 OHI-4011

Use 6 Na1nt. of O.C.C..
F1re Prg - Rans

Conduct of Oper.
(Shi ft Staf f1ng)

34 2-OHP4024.201.001-100 Annunciator 41 Resp.
Plant Fire System

35 PHI-2270 F1re Protection
36 12-PNP2070.TRN.108 Nafnt. Skills Testing

Prog.

, Revi s1on

2 12/03/86

16 07/09/87

1 04/23/87

0 06/13/85

3 06/25/87

Operators: Auth. 8 Resp. 2 04/23/87
39 OHI-4013

12-AHP2060.SEC.052

OHI-4012

0 .11/06/85

5 01/06/87

12 08/27/87

2 07/31/86

2 05/09/87

Fitness for Duty

Conduct of Operator
(Shift Turnover)

40

41

Fire Brigade Training

Training

Tra1n1ng

44 12-PNP2070.TRH.115

45 OHI-2070

46 PNI-2070

47 12-THP6030.IHP.307

48 PNI-2040

49 PNI-4030

50 'l2-THP4030.STP.239

5 04/07/86

8 07/26/85

0 04/16/85

6 06/26/86

System 3 F1re Det.
Surv. Test1ng

Information Nanagement

Technical Specifications 13 12/24/87

RCP Pump Fire Prot.
Test

Alternate Filter Un1t
Valve Operator

'ontainmentCable Tray
Fire Detection

Containment Cable Tray
Fire Detection

5 07/09/87

11/06/86

4 04/11/86

5 12/20/85

12-0HP4022.066.00151

52 I-THP6030IHP.151

53 2-THP6030IHP.251

42 12-AHP2060.SEC.016 Employee IO

43 12-OHP2270.FIRE.011 F1re Natch Act1vities

NPPA 72E-CODE COMPLIANCE VERIPICATION CHECKLIST
D.C. COOK Units 1 and 2

DATE CHECKED DATE
upi EL~~l"

Joe Ho 0120-108

0120-108-008

PAOK
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Oocument Revision

Technical Oata

AI1son Controls Operat1on - 01/15/75
Haintenance Hanual

2 00900020001

3 PLC Report

Ref. 2-6.4, F.I. 78»2

SO-OCC-FP101

7 SO-OCC-FP103

9 OCCFP106QCF

10 Letter from
P. Regenschefd to
P. Xycoff

11 Sht. 1-54

12

FCI Ltr. Ref. Cook Plant
h Job fl882

O.C. Cook Unit 1 Control
Roee Fire Oet. Test
Results

NFPA 72E - '84 Ed1tfon
Formal Interpretation

NFPA 220 - '85 Ed1tion
Page 4 I 5 only

Fire Protect1an System
Hater System Oescription

F1re Protection System-
Hisc. System Oescriptian

Specification for Fire
Protect1on System 8 O.C.
Cook Unit 1 8 Unit 2

Spec1ficat1on for
Low Volt Ian Fire
Oetection System

Fire Protection for CharFilter Unit 8 Spray Add.
Tank Roam

O.C. Cook "Pyral arm"
Oetectfan System Ckt.
Layout Un1t 1 I 2

ANI Recam. for
Charcoal F11ter

12/06/77

10/13/83

1984

1985

2 Oraft

3 08/16/87
Oraft

0 04/02/71

0 03/15/87

01/15/87

04/09< 85

09/77

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

ffEV SY DATE
uVP~LLg

Xe HO 0120-108
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0120-108-008
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Document Revision

13 Technical Data "Viking" Emergency Release Part
¹01553C

14 Hercoid
Pg. 1-5 Data Sheet

15 Page 1 of 1 Potter
Electric

16 Potter Electric
Bulletin 518 Page152of 2

17 3129402021 Page 1-3

18 January l985

19 January 1977

20 UL864

21 P7825

22 RFC¹12-2521

23 RFC¹12-2741

Hercoid Pressure !
Temperature Controls

Gate Valve Switch Hodel
¹OSYS-U

Gate Valve Switch Hodel
¹OSYS-8

Telex with Cable
Descriptions

Pg 1 12/83
Pg 2 07/84

12/17/87

Underwriters Laboratories - 12/31/76
Fire Protection Equipment
Directory

UL Standard for Safety 6th 06/06/80
Control Units for Signal-
ing System

Factory Hutual Approval
Guide 1986

Rev 01/86
86

08/14/85Desi gnFire Detection
Packet

Fire Detection
Packet

Design 0 02/13/87

Underwriters Laboratories - 12/31/841,
Fire Protection Equipment
Directory

'24 RFC¹'l2-'I843

25 RFC¹01-2679

26 RFCf02-2694

Fire Detection Design
Packet

Fire Detection Design
Packet

Fire Detection Design
Packet

3 10/23/87

08L] 01/31/86

051 05/02/86

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

DATE
IQPELL<ZX

Joe No 0120-108

0120-108-008

PAGE



I~a Oocument Revi s1on

27 RFC$ 12-2678 Fire Oetectian Oesign Ohl 12/18/87
Packet

28

29 NFPA 13

30 NFPA 720

31 NFPA 72E

32 Oata Sheet 3050

Installation of Sprinklers-

Proprietary Protect1an
Signaling System

Automatic Fire Oetection

Pyrotronics "System 3"
CP-30

1971
1983

1967
1979

1974
1978
1982
1984

04/82

33 Oata Sheet 3165 'yrotronics "System 3"
BH-30

12/76

34 Oata Sheet 3173 Pyrotron1cs "System 3"
BH-32

08/78

36 ROC dated 12/3/87 Ambient Cond1tians of
B. Genre fram Plant
0. Kipley

12/03/87

36 Oata Sheet 3325

37 Oata Sheet 6113

38 Oata Sheet S121

Pyrotranics "System 3"
"EA" Enclosure

Pyrotron1cs Ion Oet.
OI-4A

AFA-Hinerva I.R. Oet.
S121

08/82

04/79

39 R|)C From 0. Kipley U.L. L1sted Pyrotronics
(Impell) to Oet. Equipment
0. Branmier (U.L.)

40 RFC.12-2231 RCP Pump Fire Oetection 0 03/27/87
Supp. Protectian
Hodif1cation Packet

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

OATE
IQPELLq)i
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0120-108-008
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Oocument Revi sian

41 ROC dated 1/8/88
L. Taylor fram
O. Kipley

Pressure Switch Humbering - 01/08/88
Oata

42 RFC 12-2149

43 Oata Sheet 3168

P-250 Comp. Race
Halon System
Hod1fication Packet
Pyrotron1cs "System 3"
HC-30

12/79

FCI Oetect1on System App 01/22/75
System Oata Sheet 8 Han.

45 Data Sheet 403-4 Pyrotranics I.R. OFS-10 - 05/73

49

50

ROC free J. Black to
F. Keymak
(H. Kimak; ACI)

HFPA 70, Sect1on 310

ACI Power Supply

NEC Table 310-16

51 Oata Sheet 3351 Pyrotranics BH-30

52 0120-108-009 Impell Air Hovement
Calculat1an

46 ROC from Joe Black to Pyrotranics FIU 8 CP-30
Oelpol etta/Veldhui zen

47 ROC from Joe Black to Rochester AN-159
Oepona/Guilfoos

48 ROC from J. Black to Cable Informat1on
to E. Taylor

01/05/88

01/06/88

01/12/88

0'1/13/88

1987

03/80

0 02/24/88

53 Impell Letter
0120-108-019

54 UL 346

Heeting Hinutes
af Jan. 28 h 29. 1988
(Item: Table 3-7.1,
Sect1on 4116)

UL Standard for Safety 2nd
Waterflow Indicators for
Protective Signa11ng
System

'8/19/82
55 UL 38 UL Standard for Safety 4th 07/23/82

Hanually actuated signal-
1ng Boxes

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

OATE CHECKEO
IQPELLqji
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0120-108-008
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Document" Revt sian

56 Catalog ¹29

57 HFPA 90A,
Section 4-3

58 "Snaplock" Data
Sheet

A1r Cond1tton1ng and
Vent1lattng System

Hattonal Acme Company

1978

Automatic Switch - Co. - 1973
Pages 3, 9, 50 i 98

59 HVAC Data Input Fram HVAC Data
B. Genre to O. Ktpley

02/19/88

60 Pyr-A-Larm
8-335-8-74

Appl1catton Engineering - 1974
Fundamentals

61 Radiation Data
From 8. Genre to
O. Ktpley

62 Fire Protection
Report Output
¹1

Radtattan Level Data

O.C. Cook Power
Plant, Units 1 and 2

03/04/88

12/03/86

63 HVAC Systems Duct Design - 1981
Page 5.10. Sect1on E.l

L1censtng Documents

Letter free S.A. Varga
(HRC) to J. Dolan (I 5
HEC)

Letter free S;A. Varga
(HRG) ta J. Dolan (I 8
HEC), Page 1-19

Append1x A to STP APCSS/
9.5-1 Deviations Pg. 1-IO

Appendix R to 10CFR 50
Section III' 8 III0
Exempt1on

08/27/85

12/23/83

3 Letter from S.A. Varga Appendix R to 10CFR 40
(HRG) to J. Dolan (I E Section III G 5 III L

'EC),Page l-19 Exemption

4 AEP:HRC:00258 Pg 1-32

6 I 5 HEC D.C. Cook
Units 1 l 2

7 Docket ¹50-315 5 316
OPR 58 h 74

Amendments ¹ 31 5 12
Facil 1 ty Operator License

HRC 53 guesttons on ¹1
Append1x A 5 FHA 1st 5 ¹2
2nd Sub.

Response to Appendix A 0
to STP/APCSB 9.5-.1

F1re Hazard Analysts 1

O.C. Cook Units 1 T 2

8 Appendix R to 10CFR 50 Fire Protect1on ProgramPart 50 for Huclear Power Facility

11/22/83

07/31/79

09/30/77
11/22/77

01/3l/77

01/30/87

09/01/82

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

CHECKEO
I+PELLg~~
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Document Revision

Drawings

1-98602-51

12-5266-2

12-5267-3

12-5268-2

5 12-5268A-2

12-5269-2

12-5270-2

9 2-5152C

8 1-51528-2

Descriptive List of Annunciators
Station f2

Fire Facilities Plan Below
Basement El.

573'ire

Facilities Plan Basement
El. 591'-0" 4 587'-0"

. Fire Facilities Plan Kezzanine
Floor El ~

609'ire

Facilities Plan Cable
Vaults El. 620'-6" 5 625'-10"

Fire Facilities Plan Hain Floor
El. 633'-0"

Fire Facilities Reactor BuildingEl'50'-0"
Flow Diagram F.D. Hater Unit 1:
Turbine Building 8 Screenhouse

Flow .Diagram F.D. Hater Unit 2:
Turbine Building h Screenhouse

51 04/16/86

2 08/17/87

3 08/17/87

2 08/17/87

2 08/17/87

2 08/17/87

2 08/17/87

2 08/25/87

0 10/06/86

1-98602-51

12 1-98601-51

10 12-51 52D Flow Diagram F.P. Hater Auxiliary 0 10/06/86
4 Cont Buildings Units 1 5 2
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Bldg.

609'eat

8 Vent Aux.
Bldg. 633'

650'low

Oiagram Aux. Bldg.
Elec. Equip. Area. Heat 5 Vent

Flow Diagram Aux. Bldg.
Elec. Equip. Area. Heat 8 Vent

Flow Diagram Aux. Bldg.
Elec. Equip. Area. Heat h Vent

Heat 5 Vent. Aux.
Bldg. Elev. 633

'eat

6 Vent. Aux.
Bldg. Elev.

633'eat

8 Vent. Aux. Bldg.
Exhaust Sys. Plan h Sections

HVAC Flow Oiagram

HVAC Flow Oiagram

Fire Facilities
Plot Plan

2 05/11/84

2 05/24/84

9 05/01/87

2 02/05/87

9 05/01/87

5 06/10/87

8 05/13/87

5 10/28/83

7 10/07/80

0 Hone

0 Hone

0 Hone

8 08/20/85

5 02/05/79

5 '08/25/75

22 OI/25/88

25 0'1/25/88

2 08/17/87
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NFPA 72E — 1974 EDITION
AUTOMATIC FIRE DETECTORS

Th1s review includes the following fire zones:

FIRE
XQK

l-lH

13

15

16

9510

23

24 5 25

26

27

18

19

21

56

57

58

FIRE
~R

BB

CC

DD

UU

573'

578'78'78'78'78'78'78'78'78'78'78'78'78'78'25'25'25'YSTEM

ORIGINAL
INSTALLATION

96XK

2/72

2/72

2/72

2/72

2/72 THRU 1977

2/72 THRU 1977

2/72 THRU 1977

2/72 THRU 1977

2/72 THRU 1977

2/72 THRU 1977

2/72 THRU 1977

2/72 THRU 1977

2/72

2/72

2/72

2/72

2/72

2/72

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2
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NFPA 72E — 1974 EDITION
AUTOMATIC FIRE DETECTORS

(Continued)

FIRE
~N

59

48

51 & 107

32 & 69

SYSTEM
ORIGINAL

FIRE INSTALLATION

ORB FMVBLlZR, DhXK

HH 625'/72
C 633'/72
C 633 I 2/72

C '50'/72
C 633'/72

Charcoal filter unit detection in fire zones 49, 50.

In addition, portions of the fire zones addressed under Appendix A, B, & C,

will be review under this edition.

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D C. COOK Units 1 and 2
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1-1.2

1-2

1-2.1

1-2.2

1-2.3

CHAPTER 1 INTRODUCTION

HHK9K

The purpose of this standard is to
provide basic minimum requirements for
performed of automatic fire detectors
to insure timely warning for the
purpose of life safety and property
protection.

This standard is intended for use by persons
knowledgeable for Fire Protection.

This standard covers min3mum performance,
location, mounting, testing, and maintenance
requirements of automatic fire detectors
for protection of the occupant, building,
space. structure, area, or ob]ect to be
protected in accordance with the stated
purpose.

This standard is intended to be used with
other NFPA standards that deal specifically
with fire alarm, extinguishment or control.
Automatic fire detectors add to fire pro-
tection by initiating emergency action but
only when used in con)bnctlon with other
equipment.

The interconnection of detectors, the control
configurations, the power supply or the out-
put systems responding to automatic fire
detector actuation are detailed in NFPA
Standards Nos. 71, 72A, 72C, 72D, 74 an others.

Title

Title

For Information Only

For Information Only

Title

For Information Only

For Information Only

For Information Only
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1-2.5

2-1

2-1.1

2-1.1.1

2-1.1.2

2-1.1.3

2-1.1.4

2-2

2-2.1

Nothing in this standard is intended to
prevent the use of new methods or devices
providing sufficient technical data are
submitted to the authority having Jurisdiction
to demonstrate that the new method or device
is equivalent in quality, effectiveness,
durability and safety to that prescribed by
this standard.

CHAPTER 2 GENERAL

LA

For the purpose of this standard, automatic
fire detectors are classified as listed
below:

Heat Detector. A device which detects abnor-
mally high temperature or rate-of-temperature
rise.

Smoke Detector. A device which detects
the visible or invisible particles of
combustion.

Flame Detector. A device which detects the
infrared, or ultraviolet, or visible
produced by a fire.
Other Fire Detectorsh A device which detects
a phenomenon other than heat, smoke or flame,
produced by a fire.
DEFIN T N

General

For Information Only

Title

Ti tie

For Information Only

For Information Only

For Information Only

For Information Only.

For Information Only

Title
This section for information
only. Entire section deleted.

Ti tie
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2-2.2.1

2-2.2.2

2 203

2-2.3.1

2 2 ~ 3 ~ 2

2 203 3

2-3

2-3.1

2-3.1.1

Types of Detectors.

Line-Type Detector. A device in which
detection is continuous along a path.
Typical examples are rate-of-rise pneu-
matic tubing detectors, pro)ected beam
smoke detectors, and heat senstive cable.

Spot-Type Detector. A device whose detecting
element is concentrated at a particular
location. Typical examples are bimetallic
detectors, fusible alloy detectors, certain
pneumatic rate-of-rise detectors, certain .

smoke detectors and thermoelectric detectors

Operating Hodes.

Non-restorable Detector. A device whose
sensing element is designed to be destroyed
by the process of detecting a fire.

Restorable Detector. A device whose sensing
element is not ordinarily destroyed by the
process of detecting a fire. Restoration
may be manual or automatic.

Self-Restoring Detector. A restorable
detector whose sensirig element is designed
to be returned to normal automatically.

N S

The shapes of ceilings are classified as
follows:

Level Ceilings. Those that are actually
level or have a slope of 1-1/2 inches or
less per foot.

Ti tie
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For Information Only

Title
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For Information Only
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2-3.1.2

2-4.1

2-4.1.1

2-4.1.2

2-4.1.3

Sloping Ceilings. Those having a slope
of more than 1-1/2 inches per foot. Sloping
ceilings are further classified as follows:

(a) Sloping-Peaked Type. Those in which the
ceiling slopes in two directions from
the highest point. Curved or domed
ceilings may be considered peaked with
the slope figured as the slope of the
chord from highest to lowest point.

(b) Sloping Shed Type. Those in which the
high point is at one side with the
slope extending toward the opposite side.

Ceiling surfaces referred to in connection
with the locations of fire detectors are:

Beam Construction. Ceilings having beam pro-
5ecting below the ceiling surface more than
four inches and spaced more than three feet
center to center.

Girders. Girders support beams or 5oists,
and run at right angles to the beams or
5oists. Mhen girders are within four inches
of the ceiling, they'are factor in deter-
mining the number of,detectors and are to be
considered as beams. 1 @hen the top of the
girder is more than 4 inches from the ceiling,it is not a factor in detector location.

Open Joist Construction. Any construction in
which solid 5oists pro5ect below the ceiling
surface a distance of more than four inches
and are spaced at intervals of three feet or
less, center to center.

For Information Only
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For InfoImation Only
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2-4.1.4 Smooth Ceiling. A surface uninterrupted by
continuous proJections, such as solid joists,
beams, or ducts, extending more than four
inches below the ceiling surface.

2-5

For Information Only

Title
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2-5.1

2-5.1.1

2-5.1.2

2-5.1.3

2-5.2

2-5.2.1

~PR }Vip
I

All fire detection devices shall be
listed or approved for the purpose for
which they are intended, and shal) be
installed in conformity with this
standard.

When required by the authority having
5urisdiction, complete information
regarding the fire detectors, including
specifications and floor plans sho~ing
the location of the detectors shall be
submitted for approval prior to
installation of the detectors.

Before requesting final approval of the
installation by the authority having
)uri sdiction, the installng contractor

. shall furnish a written statement to the
effect that the detectors have been installed
in accordance with approved plans and tested
in accordance with thh manufacturer's specifi-
cations.

Upon completion of the installation, a
satisfactory test of the fire detectors
shall be made in the presence of a
representative of the authority having
Jurisdiction.

W,D

Title

Comply.'All the detection devices are either
UL listed or FH approved.
Ref: Technical Data No. 19 & 21

Comply: AEPSC is the A/E and designed,
reviewed and approved the installation.
Ref: Technical Data No. 8, 9, 22 thru 27,
40 4 42.

Comply: The detectors were tested prior to
turn over to AEPSC.
Ref: Technical Data No. 2, 22 -thru 27,
40 4 42.

Title

Comply: Hone
Does Hot Comply: The final tests were not
performed in the presence of the A/E (AEPSC).
Ref: Technical Data Ho. 2, 22 thru 27,
40 4 42.
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2-6 ~NT~AQgg

2-6.1 Hhere sub)ect to mechanical damage,
detectors shall be protected.

2-6.2 Detectors shall be supported, in all
cases, independently of their attachment
to the circuit conductors.

2-6.4 In the case of solid 5oist construction,
detectors shall be mounted at the bottom
of the 5olsts.

2-6.5 .Detectors shall be installed in all
areas where required by appropriate NFPA
Standard or the authority having
)urisdiction. Where total coverage is
required this shall include all rooms,
halls, storage areas, basements, attics,
lofts, spaces above suspended ceilings,

2-6.3 Detectors shall not be recessed in any
way into the mounting surface unless
they have been tested and listed for
such recessed mounting.

M,D

Title

Comply: All the detectors reviewed where
installed such that the potential for
mechanical damage was negligible with the
exception of areas noted.

Does Hot Comply: Several detectors on
elevations 587', 609', 625'nd 633'ere
installed in locations such that the devices
are exposed to mechanical damage.
Ref: Malkdown Checklists Ho (72E), 4, 13,
14, 15, 16, 17, 18, 22, 25 8 26.

Comply: All detectors were properly
installed in the conduit system.
Ref: Malkdown Checklists Ho. (72E) ,
l.thru 28.

Hot Applicable: All devices in the areas
reviewed are surface mounted.
Ref: Malkdown Checklists No. (72E),
1 thru 28.

Comply: Detectors installed in zones 33 and
34 at elevation 631'ere properly installed
at the bottom of 12" deep beam, 18" on
center. This construction did not exist in
other areas of our review.
Ref: ltalkdown Checklist No. (72E), 13 4 16.

Comply: Reference Code Section 2-6.5 72E,
1978 Edition
Does Hot Comply:
Reference Code Section 26.5 72E, 1978
Edition.
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a)

b)

c)

d)

When the ceiling is attached directly
to the underside of the

supporting'eams

of a combustible roof or
floor deck.
When the concealed space is entirely
filled with a noncombustible
insulation. In solid joisted
construction the insulation need fill
only the space from the ceiling to
the bottom'edge of the joist of the
roof or floor deck.
When there are small concealed spaces
in question does not exceed 50 square
feet in area.
In spaces formed by sets of facing studs
or solid joists in walls, floors or
ceilings where the distance between the
facing. studs or solid joists is less
than 6 inches.

Detectors shall also be required
underneath open loading docks or
platforms and their covers, and
for accessible under-floor spaces
of buildings without basements.

and other sub-divisions and accessible
spaces, and inside all closets, elevator
shafts, enclosed stairways, dumbwaiter
shafts and chutes. Inaccessible areas
which contain combustible material shall
be made accessible and protected by
detector(s).

EXCEPTION No. 1: DETECTORS HAY BE
OHITTED FROH COHBUSTIBLE BLIND SPACES
WHEN ANY OF THE FOLLOWING CONDITIONS
PREVAIL:

Comply: 14 x 4" open grated platforms were
provided in several zones and detection was
not installed under them. Exception No. 2 of
Code Section 2-6.5, 72E, 1978 Edition can be
applied to this application since the
platform configuration meets or exceeds the
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3.1

3-1.1

3-1.2

3-2

3-3

3-3.1

3-3.1.2

The purpose and scope of this chapter
is to provide standards for location
and spacing of heat detectors.

Heat detectors shall be installed in all
areas where required either by the
appropriate NFPA Standard or the authority
having )urisdiction.

Heat detectors of the fixed-temperature
or rate-compensated spot-pattern type
shall be classified as to the
temperature of operation and marked
with the appropriate color code.

Mhere the overall color of a detector is
the same as the color code marking
required for that detector, either one
of the following arrangements, applied
in a contrasting color and visible after
installation, shall be employed:

a) A ring on the surface of the detector.

b) The temperature rating in numerals at
least 3/8 inch (9.5 mm) high.

M,D

'M,D

M,D

Title

For Information Only

Comply: Heat detectors have been provided
in the appropriate areas.
Ref: Malkdown'Checklists No. (72E), 5,
10, 25, 4 26; Licensing Document No. 8.

This section for information only.
Entire section deleted.

Title

Comply: Heat detectors in zones 106 and 107
are marked with white tip which indicates
190'F device. The line-type heat detectors
have adjustible sensitivity.
Ref: Nalkdown Checklist No. (72E), 25 5 26;
Technical Data No. 1 6 44. ~

Not Applicable: The detectors are properly
marked.
Reference Code Section 3-3.1 72E, 1974
Edition.
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3-4.2

3-4.3

3-5

Spot-type heat detectors. shall be located
upon the ceiling not less .than 6 inches
from the side wall between 6 inches and
12 inches from the ceiling.

Line-type heat detectors shall be
located upon the ceiling or on the
side walls not more than 20 inches
from the ceiling.

High Temperature Areas. Detectors having
fixed temperature or rate compensated
elements shall be selected in accordance
with paragraph 3-3.1 for the maximum
ceiling temperature that can be expected.

gfAAgi

Smooth Ceiling Spacing. One of the
following rules shall apply:

a) The distance between detectors shall
not exceed their listed spacing and
there shall be detectors within a
distance of one half the listed spacing,
measured at a right angle, from all
walls or partitions extending to within
18 inches of the ceiling; or:

M,D

M,D

Title

Comply: The heat detectors in zones 106 and
107 are installed at the bottom of 6" beams
but are within 12" of the ceiling.
Ref: Walkdown Checklists No. (72E), 25 8 26.

Comply: All line-type heat detectors are
installed within 3" of the ceilings in
zones 13, 15, 16, 18, 19 and 21.
Ref: Malkdown Checklists No. (72E), 5 4 10.

Comply: The heat detectors are properly
provided for the maximum temperature of
135'F in zones 13, 15, 16, 18, 19 5 21,
or 104'F in zdnes 106 and 107 and the
charcoal filter units
Ref: Technical Data No. 1, 12, 44, 35, 31,
52, 53 (1974 Edition, Table 3.3.1.1).
Open Item: Data was not available to confirm
compliance of charcoal filter unit thermistor
applications.

Title

Comply. The detectors in zones 13, 15, 16,
18, 19 arid 21 are properly spaced as
required.
Ref: Malkdown Checklists No. (72E), 5 4 10;
Technical Data No. 21;
Drawing No. 3.
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~3-5.1.1

"3-5.2

3-5.3

b) All points on the ceiling shall have
a detector within a distance equal to 0.7
times the listed spacing. This will be
useful in calculating locations in
corridors or irregular areas.

areas the spacing between detectors may
be greater than the listed spacing, provided
the maximum spacing from a detector to the
furthest point of a side wall or corner within
its zone of protection is not greater than 0.7
times the listed spacing (0.7S).

The spacing of
spot-type heat detectors installed on a
joisted ceiling shall not exceed 50 percent
of their listed spacing when measured at
right angles to the solid joists.

smooth ceiling if the beams project no more
than 4 inches below the ceiling. If the
beams project more than 4 inches below the
ceiling, detectors shall be located at no
more than two-thirds'he spacing schedule
in the direction at right angles to the
direction of beam travel. If the beam projects
more than 18 inches below the ceiling, each
bay formed by the beams shall be treated as
a separate area.

N,D

N,D

Comply: This type construction did not
occur within the areas where heat detectors
were installed within our review with the
exception of the charcoal filter units. The
application of the line-type detectors at
each filter bed will provide adequate de-
tection as required by ANI criteria.
Ref: Malkdown Checklist No. (72E), '5, .10,
25, 26, & 27; Technical Data No. 10 & 12.

Not Applicable: The plant does not use this
type of construction within the areas of our
review.
Ref: Malkdown Checklist No. (72E), 1 thru 28.

Not Appl3cable: All zones where heat
detection is applied, has smooth ceiling
construction with the exception of the zones
listed.
Goes Not Comply: The fixed temperature
portion of heat detectors in zones 106 and
107 do not comply with the two-thirds
spacing reduction requirements.
Ref: Nalkdown Checklist No. (72E), 25 & 26;
Technical Data No. 44;
Dra~ing Ho. 6.
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"3-5.4.1
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4-1

4-1.1

"4-1.2

4-2

4-3

4-3.1

~A. A, row of detectors shall first be
spaced and located at or within three feet
of the peak of the ceiling. The number and
spacing of additional detectors, if any,
shall be based on the horizontal projection
of the ceiling in accordance with the type of
ceiling construction.

Qg). The shed shall have a row of detectors
located on th ceiling within three feet of
the ceiling, spaced in accordance with the
type of construction. Remaining detectors,if any, are then located ih the remaining area
on the basis of the horizontal projection of
the ceiling.

The purpose and scope of this chapter is to
provide standards for location and spacing of
smoke detectors.

Smoke detectors shall be installed in
all areas where required either by the
apropriate NFPA Standard, or by the
authority having jurisdiction.

Spot-type smoke detectors shall be located
on the ceiling not less than 6 inches from
a sidewall, or if on the sidewall, between
6 to 12 inches from the ceiling.

W,D

Title
Not Applicable: The plant does not use this
type of construction ~ithin the areas of our
review.
Ref: Walkdown Checklist No. (72E), 1 thru 28

Not Applicable: The plant does not use this
type of construction within the area of our
review.
Ref: Walkdown Checklist No. (72E), 1 thru 28.

Tit'le

For Information Only-

Comply: Reference Code Section 2-6.5 72E,
1987 Edition.
Does Not Comply:
Reference Code Section 2-6.5 72E, 1978
Edition.
This section for information only. Entire
section deleted.

Ti tie

Comply: Reference Code Section 4-3.2, 72E,
1987 and 1982 Editions.
Does Not Comply: Reference Code Section
4-3.2 72E, 1978 and 1982 Editions.
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4-3.2

4-4.1

Line-type smoke detectors shall be located
on the ceiling or on the sidewalls not more
than 20 inches from the ceiling.
Exception: See paragraph 4-4.5.

~PA ~N

General. Spacing of smoke detectors shall
result from an evaluation based upon
engineering Judgement supplemented, if
feasible, by field tests. Ceiling shape and
surfaces, ceiling height, configuration of
contents, burning characteristics of the
stored combustible, and ventilation are some
of the parameters that shall be considered.

W,D

Hot Applicable: Line-type (beam) detectors
are not provided in the areas reviewed.
Ref: Wa'lkdown Checklists No. (72E) 1 thru 28

Title

Comply: All fire zones reviewed, were
acceptable for the room, combustible loading,
ventilation configurations and radiation levels
present with the exception of the zones
listed below.

'oesHot Comply: High ceilings in zones 7,
27, 32, 33, 34 and 69 have not been properly
provided with smoke detection. Area
rotection by 'infrared detectors in zones
3A and 34A is adequate in lieu of ceiling

mounted smoke detectors as discussed inRFC
K2-2694 and 01-2679. Device placement near
supply air diffusers are deficient in zone
43. Conduit and cable tray congestion in
zones 5, 6N, 6H and 6S should consider the
replacement of smoke detectors under the
congestion due to the potential for the
stratification of smoke.
Ref: Technical Data Ho. 25, 26, 60 & 61;
Walkdown Checklist Ho. (72E), 7, 9, 13, 6 27;
Licensing Document Ho. 7.
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4-4.2

4-4.3

"4-4.4

4%.5

Smooth Ceilings. On smooth ceilings, with no
forced air flow, spacing of 30 feet aay be
used as a guide. In all cases. the manu-
facturer's recotnnendat)ons shall be followed.
Other spacing aay be used depending on ceiling
height, different conditions for response
requirements.

Jo)sted Ceilings. Ceiling obstructions 8
inches or less in depth shall be considered
equivalent to a saooth ceiling in view
of the "spill over" effect of smoke.

Slope Ceilings (Peaked or Shed-Type). A row
of detectors shall first be spaced and located
within 3 feet of the peak measured horizontally.
(Fig. A-4-4.4 of Appnedix.) The number and
spacing of additional detectors, if any, shall
be based on the horizontal projection of the
ceiling.

High Ceilings.

M,D Comply: The spacing of smoke detectors in
all f)re zones reviewed with the exception
of the zones listed below.
Does Kot Comply: The control room operators
area (zone 53 S 54), the vestibule area (zone
53) and the toilet (zone 54) are not
provided with detection at the suspended
ce) ling.
The fire zones listed are not properly
provided with fire detectors for the air
movement present.
Eira2grm Xh~v~

1
573'K,614 6S
587'410

596'7

625'0A

4 408
609'2A- 42C
609'3

609'6A- 46C
609'7A

4 47C
609'5

4 60
625'6

596'ef:

'Alkdown Checklist Ho. (72E), 23 S 24;

~

~ ~

~ ~

~ ~

echnical Data Ho. 52..
oaply: Reference Code Section 2-6.4 72E,

1974 Ed) t)on.

Hot Applicable. This type of construction
)s not provided at this plant.
Ref: Markdown Checklist Ho. 1 thru 28.

Title
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4-4.5.1

*4-4.5.2

4-4.6

Stratification occurs when the temperature
of the smoke particles as generated, usually
from a smoldering or small fire, reach the
temperature of the surrounding air. Sinceit has lost the thermal lift, the smoke stops
rising and stratifies. The temperature of
the air near a ceiling is usually a few
degrees higher than the air near the floor.
Sufficient heat (thermal lift) is therefore
required to overcome this heat barrier in
order to carry the smoke particles to the
detector. This condition is probably true in
warehouses with metal roofs. During the day
the air under the roof may be heated by the
sum and a thermal (heat) barrier forms which
would prevent the warm smoke from reaching
the ceiling. The smoke will then stratify at
a level below this thermal barrier.
Generally, at night, this condition will
not exist.

For proper protection for buildings with high
ceilings, detectors shall be installed
alternately at two levels; one half at ceiling
level, and the other half at least three feet
below the ceiling.

Beam Construction. Beams 8 inches or less in
depth can be considered equivalent to a smooth
ceiling in view of the "spill over" effect of
smoke. In beam construction over 8 inches in
depth, movement of heated air and smoke may be
slowed by the pocket or bay formed by the
beams. In this case, spacing shall be
reduced. If the beams exceed 18 inches in

N,D

For Information Only

Not Applicable: High ceilings were not
present in the fire zones present with the
the zones list below.
Does Not Comply.'Detectors are not properly
provided in zones 7, 27, 32, 33, 34 and 69
which have high ceilings.
Ref: Walkdown Checklist No. (72E), 7, 9, 13,
16 S 27;
Technical Data No. 25 8 26

Comply: .Reference Code Section 4-3.7 72E,
1978 Edition.
Does Not Comply: Reference Code Section
4-3.7 72E, 1978 Edition.
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depth and are more-than 8 feet on centers,
each bay shall be treated as a separate area
requiring at least one detector.

,4-4.7 Beam Type Detectors. This section is not applicable and has been
deleted because there are no beam type
detectors used in this plant.
Ref: Walkdown Checklist No. 1 thru 28.
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4-5

4-5.1

4-5.1.1

4-5.1.2

4-5.1.3

A DRA

The selection and installation of smoke
detectors shall take into consideration
both the design characteristics of the de-
tector and the areas into which the detectors
will be installed so as to prevent false
operation or nonoperation after installation.
Some of the considerations are as follows:

Smoke detectors having a fixed
temperature element as patt of the unit
shall be selected in accordance with
paragraph 3-3.1 for the maximum ceiling
temperature that can be expected in service.

The installation shall take into considera-
tion the maximum ambient smoke density
resulting from manufac'turing processes or
other sources.

Since the projected beam-type unit will
operate when the light-path to the receiver
is interrupted or obscured, the light-path
shall be kept clear of opaque obstacles at
all times.

W,D

Title

Does Not Comply'Reference Code Section
4-4.1 72E, 1974 Edition.

Not Applicable: These elements have not
been provided on the detectors installed.
Ref: Walkdown Checklist No. (72E), 1 thru 28

Comply: Where this potential existed, (Zones
15, 16. 18 8 19) heat detection was
installed.
Ref: Walkdown Checklist No. (72E), 5 8 10.

This section not applicable because this
plant does not Use this type of detector.
Ref: Walkdown Checklist No. (72E), 1 thru 28.
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4-5.1.4

4-5.1.5

High Rack Storage. In these areas it shall
be necessary to consider installing .detectors
at several levies tn the racks to insure
quicker response to smoldering fires.

Air Conditioned Facilities. In air condi-
tioned facilities and others, ~here forced
ventilation or open windows are present,
detectors shall not be mounted near fresh
air inlets. Detectors located shall favor
air flow toward atr outlet openings. The .
manufacturer shall be consulted before
installation of detectors.

This section not applicable because this
plant contains no High Rack Storage in.
safety related areas.
Ref: Walkdown Checklist No. (72E), 1 thru 28

Comply.'eference Code Section 4-4.1 72E,
1978 Edition.
Does Not Comply. Reference Code Section
4-4.1 72E, 1978 Edition.
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4-6.1

4-6.2

4-6.3

Air Duct Detectors. For Atr Duct Detectors,
refer to Chapter 8, Section 8-1.

Door Release Service. Refer to Chapter 8,
Section 8-2.

Automatic Data Processing Facilties. Refer
to Chapter 8,'ection 8-3.

Tt tie

For. Information Only

For Information Only

For Information Only
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5-1

5-1.1

5-2

5-3

5-3.1

5-3.2

CHAPTER 5 FlAME DETECTORS

gggi~RA

Flame detectors shall be installed in all
areas where they are required either by the
appropriate NFPA Standard, or by the
authority having 5urisdiction.

Flame detectors are sensitive to glowing
embers, coals, or actual flames, which
radiate to the detectors energy of sufficient

'ntensity and spectral quality to initiate
action.

. The detector(s) shall respond to the
radiation from the area of fire that is
to be detected. This usually involves
expert application engineering. The time
in which a fire must b'e detected and the
area or intensity thereof may have to be
related to the capabilities of associated
extinguishing media and equipment.

W,O

W,O

Title

Title

Comply: Typically infrared detectors are
provided to perform a secondary function in
addition to ionization detectors. Where the
infrared devices perform the primary purpose
of detection (zones 33 & 33A and 34 & 34A),
they provide detection'n all zones.
Ref: Walkdown Checklists No. (72E), 7, 9,
13, 14, 15, 16, 17, 18, 21, & 22;
Licensing Document No. 8

This section is for information only and has
been deleted.

'i.tie

For Information Only

Comply: Reference Code Section.5-4.1 72E,
1974 Edition.
Does Not Comply: Reference code section
5-4.1 72E, 1974 edition.
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5&.1 Except as otherwise permitted
herein,'lame

detectors shall not be spaced
beyond their listed or approved maximums.
Closer spacing shall be utilized ~here the
structural and other characteristics of
the protected hazard would otherwise
impair the effectiveness of the detection.

M,D

'
l

8

10

10

25

26

17-'2

17-3

18-5

18-1

14-2

14-1

19-3

22-4

22-5

Hisalignment for the
combustibles present.

Obstructed by conduit.

Hisalignment and
obstructed.

Obstructed.

Obstructed.

Obstructed,

Obstructed.

Obstructed.

Hisaligned and
obstructed.

Hisaligned and
obstructed.

Comply.'ire zones reviewed which included
flame detection, detector spacing was found
to be acceptable with the exception of the
devices listed below.
Does Hot Comply: The field of vision for
several infrared detectors were obstructed
by conduit/cable tray systems, structure
and equipment. In several cases the
arrangement of the detector was not
appropriate. The deficiencies include:

X~e Qadu&R.
7 17-1 Obstruction by cable

trays.
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27

27

27

21-3

21-2

21-3

Hisaligned and
obstructed.

Hisaligned for
combustibles present.

Obstructed by cable
tray.
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33

34

3-23 4
3-24

3-23 4
3-24

The alignment of the
detectors for the
platform 8 elev..646'-9"
is not adequate for
coverage. Detector is
obstructed by platform.

Typical of zone 33.

38

39

41

20-3 4
20-4

21-3,
21-4 s
21-5

Typical of zone 38
except replace 16-3 with
20-3.

Det. 21-3 obstructed
by HCC equipment.
Detector 21-4 S 21-5
misaligned and
obstructed.

42A 22-1 Hisaligned.

42C 22-3 8 Hisaligned and
22-4 obstructed.

16-3 8 Obstructed by cable
16-4 tray. Hisalignment due

to low ceiling for 16-3.



CODE COMPLIANCE VERIFICATION CHECKLIST.
CODE

D R

Code
Section
No.

Code Section

Information
Required

Verification
Method

Malkdown
0 Document

Search

Suamary of Results
(List results. and reference

details in calculations,
Sketches, etc., as required)

45 25-3,
'25-4 &
25-5

Det. 25-3 obstructed
by HCC equipment.
Detector 25-4 & 25-5
misaligned and
obstructed.

55 23-3 & Obstructed by structure;
23-4 do not provide proper

area coverage.
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5-4.2 Flame detectors shall: be so designed
and installed that their field of
vision will be suffficient to assure
detection of a specified area of fire.

60 27-1,
27-2,
27-3 &
27-4

Det. 27-3 obstructed
by structure.
Detector 27-1, 27-2 and
27-4 misaligned,
obstructed and do not
provide adequate area
coverage.

The type of combustibles are typically provide
within the Zone is Class A (cable insulation)
some Class B combustibles a'e present in zones.
33 and 34.
Ref: Nalkdown Checklist No. 7, 9, 13 thru
18, 21 &22;
Licensing Document No. 7.

Comply: the installation of flame detection
in the fire zones reviewed, was proper for
the combustibles presently with the exception
of the zones listed below;
Does Not Comply: Reference Code Section
5-4.1, 72E, 1974 Edition. In addition, large
portions of the floor area is not adequately
covered due to the following conditions:
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27

33

Hisalignment of devices and high
ceilings.

Typical of zone 7.

Improper placement of devices to
provide adequate coverage of
platforms at 646'-9".
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5-4.3

5-5.1

Where conveyance of materials on chutes
or belts, or in ducts or tubes, or
otherwise, to or past a detector is
involved, spacing considerations
will not govern, but strategic
placement of detectors is required to
assure adequate detection.

Since flame detectors are essentially
line-of-sight devices, special care shall
be taken in applying them to assure that
their ability to respontl to the required
area of fire in the zone which is to be

rotected will not be unduly compromised
y the presence of intervening structural

members or other opaque ob)ects or
materials.

'W,D

34 Typical of zone 33.

Comply: Reference Code Section 5-4.1 72E,
1974 Edition.
Does Not Comply: Reference Code Section
5-4.1 72E, 1974 Edition.

55 Nisalignment of devices and
obstructions.

60 Typical of zone 55.

Not Applicable: This type of process is not
provided in the area of our review.
Ref: Walkdown Checklist No. (72E), 1 thru 28;
Licensing Document No. 7.

~8s
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5-5.2

5-6.1

5-6.2

5-6.3

The overall situation shall be reviewed
frequently to assure that changes in
structural or usage conditions could
interfere with fire detection capabilities
are remedied promptly.

N DRA N

Flame detectors shall have such
spectral and optical response capabilities
that they will initiate action from the
specific spectral emission which occurs
when the particular fuel(s) of the protected
hazard is a fire.

Detectors shall be designed, protected,
or serviced so that interference with
reception of radiation will not occur so
as to prevent operation.

Where necessary, detectors shall be
shielded or otherwise arranged to prevent
action from unwanted radiant energy.

CHAPTER 6 OTHER FIRE DETECTORS

W,D

W,O

Does Not Comply: The alignment, obstructions
or change in combustible loading are not
verified for impact on flame detectors.
Ref: Procedure No. 10 5 11.

Ti tie

Comply: The combustibles present, primarily
Class A (cable insulation), will produce
heated gases and open flame (infrared light
spectrum) required to activate the flame
detectors.
Ref: Technical Data Ho. 25, 26 5 44;
Licensing Document No. 7.

Comply: The detector placement or control
configuration (isolation switches) will
ptevent inadvertent operation.
Ref: Procedure Ho. 35;
Walkdown Checklist No. (72E), 7, 9, 13 thru
18, 21 5 22.

Hot Applicable: Permanent unwanted radiant
energy sources are not present in the areas
of our review. Appropriate actions are taken
to prevent inadvertent operation of the
systems by transient energy sources (welding,
etc.).
Ref: Procedure Ho. 35; Walkdown Checklist
Ho. (72E), 7, 9, 13 thru 18, 21 & 22.

This section has been deleted because this
plant does not contain detectors which
operate on different principles than those
described in Chapters 3, 4, and 5.
Ref: Walkdown Checklist No. (72E), 1 thru 28.
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7-1

7-1.1

CHAPTER 7 HAINTENEHACE AND TESTING

]~H~RA

Each automatic detector shall be
continuously maintained in reliable
operating condition at all times, and

such periodic inspections and tests shall
be made as are necessary to assure proper
maintenance as specified.

M,O

Title

Title

Comply: The detection device
surveillance frequencies are performed
in accordance with the Tech. Specs. and

PHI-2270 as indicated in response to
Appendix A to BTP/APCSB 9-5.1.
Several detectors however were noted
as requiring maintenance.
These devices are as follows:
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57 18-25 5
18-26

12-37

55 24-5

43 23-3I
23-14 5
23-17

44N 3-29,

60 28-5

Hissing locking shell.

Hissing locking shell.

Dirty lense on infrared
detector.

Dirty lense on infrared
detector.

Detector No. 23-3 S

23-17 have dirty outer
chamber grills.
Detector 23-17 is
missing locking shell.

Device can not be
removed for servicing
due to sprinkler piping.

(pQ gx~ ~m

408 12-2 Hissing locking shell.
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7-1.2

7-1.3

7-1.4

7-1.5

7-2

7-2.1

Detectors shall be under the supervision
of a responsible person who shall cause
proper tests to be made at specified
intervals and have general charge of all
alterations and additions.

In any tests, all persons who would
automatically receive an alarm shall be
notified, so that an unnecessary response
shall not take place.

After installation, a visual inspection
of all detectors shall be made to be sure
that they are properly located.

After installation, each detector shall
be checked to insure that it is properly
connected and powered in accordance with
the manufacturer's recoamendations.

AL ALLA N

EA D E

42A 14-1 Dirty chamber grill.
29A-D 2-6 & 3-6 Dirty detector housing.

26 22-4 'irty lense on infrared
detector.

Ref: Malkdown Checklist No. (72E), 1 thru 2B;
Procedure No. 10, 11,- 12, 47, 35, 50, 52 &
53. Licensing Document Ho. 6.

Comply.'he plant fire protection coordina-
tor is responsible for all fire protection
issues and shall advise the plant manager on
all matters relating to the fire protection
program. The respective department personnel
performing the testing will be properly
trained.
Ref: Procedure No. 35.

Comply'. The control room is notified prior to
the start of any testing.
Ref: Procedure No. 10, ll, '12, 47, 50, 52, &
53.

Comply: All detectors were verified for
placement and operation.
Ref: Technical Data Ho. 2, 22 thru 27, 40 &
42.

Comply.'eference Code Section 7-1.4 above.

Title

Title
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7-2.1.1

7-2.1.2

7-2.1.3

7-2.1.4

7-2-2

7-2.2.1

A restorable spot-type detector shall be
tested with a heat source, such as .a hair
dryer or shielded heat lamp, until it
responds. After each heat test, the
detector shall reset.

A pneumatic tube line-type detector shall be
tested either with a heat source (if a test
chamber is in the circuit) or tested
pneumatically with a pressure pump. The man-
'ufacturer's instruactions shall be followed.

Line or spot-type detectors of the non-
restorable type shall not be heat tested.

Detectors with a replaceable fusible
alloy element shall be tested

by.')

removing the fusible element to
determine that the detector contacts
operate properly, and then

b) reinstalling the'usible element.

To assure that each smoke detector i s
operative, it shall be tested, in place,
in accordance with the manufacturer's
instructions.

Comply: The spot-type heat detectors are
all tested with heat and are verified for
reset.
Ref: Procedures Ho. 10 8 12.

Hot Applicable: Because this plant does not
use this type of detector.-
Ref: Malkdown Checklist No. (72E), 1 thru 28.

Comply: The line-type devices are rItstorable.
The spot-type are combination restorable/non
restorable. The restorable portion is tested
with heat and 'the non-restorable portion is
tested by destructive testing.
Ref: Technical Data No. 1 5 44;
Procedure Ho. 10 8 12.

Hot Applicable: This type element is not
employed in the area of review.
Ref: Malkdown Checklist No. (72E), 1 thru
28; Technical Data No. 1 8 44.

Title

Comply: Each detector is tested with a test
gas to simulate an alarm condition.
Ref: Procedure Ho. 10, ll 4 12.
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7-2.2.2

7-2.3

Instruments for checking the sensitivity
of some detectors are available from the
manufacturer. When using these, the
manufacturer's recoamended test
instructions shall be followed.

A 0

Comply: Detector sensitivity is verified for
each detector with the manufacturers meters.
Ref: Procedure Ho. 10 4 47.
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7-2.3.1

7-3

7-3.1

7-3.1.1

Flame detectors and other fire output
detectors shall be tested for operation
in accordance with instructions supplied
by the manufacturer.

Detectors shall be tested as described in
the following paragraphs. The method of
test shall be as outlined in Section 7-2.

For nonrestorable spot-type detectors,
after the fifteenth year, at least two
detectors out of every hundered, or fraction
.thereof, shall be removed every five years
and sent to a nationally recognized testing
laboratory for tests. The detectors that have
been removed shall be replaced with new
detectors. If a failure occurs on any of the
detectors removed, additional detectors shall
be removed and tested qs a further check on
the installation until there is proven to
exist either a general problem involving
faulty detectors or a localized problem
involving only one or two defective detectors.

Comply: The detectors are tested with a
simulated heat source as recoamended.
Ref: Technical Data Ho. 25, 26 8 45;
Procedure Ho. 10, ll & 12.

Title

For Information Only

Comply: Two heat detectors out of (14)"
are verified for the operability of the
non-restorable portion of the detectors
on an annual basis.
Ref: Procedure Ho. 12.
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7 3 ~ 2 A permanent record showing all details of
the test including the name of the
inspector, type, number, location, and
the results of detectors tested on a
specific date shall be kept on the
premises for at least five years.

LEAN A D NA

Comply: Surveillance reports properly
document the test results as required.
The records are retained in accordance with
the regulatory requirements.
Ref: Procedure No. 10 thru 12, 47 5 48.

Title

O O

O O
I I

O O
Cl C
I

CI
C)
00

In
O
cs

O

C

A

O

O

7-4.1

7-5

7-5.1

Ionization and photoelectric smoke
detectors may require periodic cleaning
to remove dust or dirt which has
accumulated. The frequency of cleaning
will depend on the local ambient
conditions. For each detector, the
cleaning, checking, operation, and
sensitivity ad]ustment shall be attempted
only after consulting the manufacturer's
instructions.

L A AR

Detectors shall be restored to service as
promptly as possible after. each test or
alarm, and shall be kept in normal conditon
for operation. Devices requiring resetting
or replacement shall ba reset or replaced as

promptly as possible after each test or alarm.

Comply: Smoke detectors are cleaned on an

annual basis or as required.
Ref: Procedur'e No. 10 thru 12 8 47.

Titie

Comply: All detectors are tested and
restored to normal as required.
Ref: Procedure No. 10, ll, 12, 35, 6 47.
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8-2.4

8-2.4.1

8-2.4.1.1'-2.4.1.2

8-2.4.1.3

8-2.4.1.4

8-2.4.2

E D

Mhere doors are to be closed in response
to smoke flowing in either direction the
following rules app)y:

Mhere the depth of wall section above the
door is 24 inches or less, one ceiling
mounted detector shall be required on one
side of the doorway only.

Mhere the depth of wall section above the
door is greater than 24 inches, two ceiling
mounted detectors shall be required, one on
each side of the doorway.

Where the depth of wall section above
the door i,s 60 inches (1.5 m) or
greater, additional detectors may be
required'as indicated by an engineering
evaluation.

Mhere a detector is specifically listed
for door frame mounting, or ~here a
listed combination or integral-detector-door
closer assembly is used, only one detector is
required when installed in the manner
recoaeended by the manufacturer.

Hhere door release is1 intended to prevent
smoke transmission from on space to another
in one direction only, one detector located
in the space to which smoke is to be
confined shall suffice regardless of the
depth of wall section above the door.
Alternatively, a smoke detector conforming
with 8-2.4.1.4 shall be used.

M,D

N,D

W,D

N,D

M,D

Ti tie

For Information Only

Not Applicable'See Code Section 8-2.2 72E,
1974 Edition.

Not Applicable: See Code Section 8-2.2 72E,
1974 Edition.

Not Applicable: See Code Section 8-2.2 72E,
1974 Edition.

Not Applicable: See Code Section 8-2.2 72E,
1974 Edi tion.

Hot Applicable: See Code Section 8-2.2 72E,
1974 Edition.
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A
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8-2.5.1

8-2.5.2

8-3

8-3.1

8-3.2

8-3.3

8-3.4

8-3.5

Where ceiling mounted detectors are to be
installed in conditions other than those out-
lined in Paragraph 8-2.5.1, engineering
judgment is required.

Where ceiling mounted detectors are to be
installed in conditions other than those
outlind in Paragraph 8-2.5.1," engineering
judgment is required.

tLEEE~RA,. The purpose and scope of this
section is to provide location and spacing
for smoke detectors in automatic data
processng facilities.

The detector selected
for this application shall be capable of
responding to the particular products that
will be produced by the burning of materials
in the area protected.

RHK5KIUK
be determined by the authority having
jurisdiction.

+~A g. Spot-type sdoke detectors shall be
located on the ceiling, in spaces above the
ceiling used as air return plenums and under
raised floor spaces.

W,O

W,O

W,D

Hot Applicable: See Code Section 8-2.2 72E,
1974 Edition.

Not Applicable: See Code Section 8-2.2 72E,
1974 Edition.

Title

For Information Only

Comply: Ionization detectors are provided
in the computer rooms (zone 71 5 72).
Combustibles are Class A. The detector
selection is adequate.
Ref: Walkdown Checklist No (72E}, 28;
Licensing Document No. 7.

Comply: The placement of high voltage
ionization detectors are provided in
accordance with the A/E (AEPSC).
Ref: Technical Data Ho. 8.

Comply: Plenum ceilings are not provided
in the computer rooms (zone 71 4 72),
however, raised floors are. Ionization
detectors are provided in these floors.
Ref: Walkdown Checklists No. (72E), 28.

Ti tie
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O

O
O
O
thq

Cf

8-3.5.1

8-3.5.2

Detector spacing .depends upon the volume
of air circulated within the room, which
can be designated as "minutes per air
change" or "air changes per hour.4
Except where otherwise accepted by the
authority having )urisdiction, spacing
shall be in accordance with Figs.
A-8-3.5.1 A IL B.

Detectors shall not be located near air
supply diffusers.

M,D Comply. Smoke detection for zones 71 4 72 has

been properly provided for the air movement

present.
Ref: Technical Data Ho. 42.

Comply: The detectors in the computer rooms

(aones 71 8 72) are properly spaced away from

the diffusers as required.
Ref: Nalkdown Checklist Ho. 28.
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APPENDIX A
NFPA 72E — 1978 EDITION

AUTOMATIC FIRE DETECTORS

This review includes the following fire zones:

FIRE

SYSTEM
ORIGINAL

FIRE INSTALLATION MODIFICATION MODIFICATION

~R Q$YA~N ~Big ~A

5, 6N, 6S,
6M, 64A 5 8,
65A fk 8, 61

62A-C

63A-C

70 & 73

49 5,50

145

ZZ

888

UU

YY

587'8?'87'87'87'50'33'25'25'/72

2/72

2l?2

ZI72

2/72 .

3/79

3/79

3/79

3/79

RFC-12-2230

RFC-12-2230

RFC-12-2230

RFC-12-2230

RFC-12-2230

RFC-12-2230

RFC-12-2230

RFC-12-2230

RFC-12-2230

3/79

3/79

3/79

3/79

3/?9

'/79
3/79

3/79

3/79

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

IY
IQPELLgy~

Ae No 0120»108
CALC HO

0120-108-008

PAGE

Al
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2-6.4

2-6.5

In the case of solid joist construction,
detectors shall be mounted at the bottom
of the joists. In the case of beam
construction where the beams are 12
inches (300 mm) or more in depth and 8
feet (8.5 m) or more on centers, the
detector shall be mounted on the ceiling
between the beams.

Detectors shall be installed in all
areas where required by appropriate NFPA
Standard or the authority having
jurisdiction. Where total coverage is
required this shall include all rooms,
halls, storage areas, basements, attics,
lofts, spaces above suspended ceilings,
and other. sub-divisions and accessible
spaces, and inside all closets, elevator
shafts, enclosed stairways, dumbwaiter
shafts and chutes. Inaccessible areas
which contain combustible material shall
be made accessible and protected by
detector(s).

EXCEPl'ION No. 1: DETECTORS HAY BE OHITTED .

FROH COHBUSTIBLE BLIND SPACES WHEN ANY OF
THE FOLLOWING CONDITIONS PREVAIL:

a) When the ceiling is attached directly
to the underside 'pf the supporting beams
of a combustible i'oof or floor deck.

b). When the concealed space is entirely
filled with a noncombustible insulation.
In solid-joisted construction the
insulation need fill only the space
from the ceiling to the bottom edge
of the joist of the roof or floor deck. ~

W,D

Comply: Reference Code Section 2-6.4 72E,
1974 Edition.

6N
6H
6S
7

10

ll
23

573'87'87'87'87'87'87'87'87'87'87'87'

Air Hovement & Det. 1-1
for Beam Construction
Throughout Zone
Deep Bay 9 West End
Det. 2-25 & 2-3,
Beam Construction
Air Hovement,
inadequate
Det; spacing
I.R. Oet. obstr. Beam
Const. 9 center of zone
I.R. Oet. obstructions
& air movement
I.R. Det. obstructions
& air movement
I.R. Det. obstructions
I.R. Det. obstructions
& air movement

Comply: All fire zones reviewed were properly
provided with. detection with the exception of
the fire zones listed below.

Does Not Comply: The portions of a fire zone
which had detectors installed were reviewed for
compliance with th3s code section. Zones which
d3d not have total coverage within the zone
Qere detectors are provided, are identified
as follows:
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c) @hen there are small concealed spaces over
rooms provided any space in qqestlon does
not exceed 50'q. ft. (4.6 m ) in area.

d) In spaces formed by sets of facing studs
or solid joists in walls, floors or
ceilings where the distance between the
facing studs or solid )oists is less than
6 in. (150 sIn).

EXCEPTION NO. 2: DETECTORS NY BE OHITTEO
FROH BELmt OPEN GRID CEILINGS M'EN ALL OF THE
FOLLNING CONDITIONS PREVAIL:

a) The openings of the grid are 1/4 in.
(6.5 ae) or larger in the least dimension.

b) The thickness of the material does not
exceed the least dimension.

c) The openings constitute at least 70
percent of the area of the ceiling
material.

24

25

26
27
33

34

37
38
39
44N
44S

. 40A

408

32

42AM
43
47A&8

46A-C
41 &45

56

48

587'87'87'87'12'12'09'09'09'09'09'09'09'09'09'09'09'09'09'20'25'.R.

Det. obstructions
& air movement
I.R. Oet. obstructions
& air movement
Typical of zone 11

Typical of zone 11
Oet. not installed 9
ceiling
Oet. not installed 9
ceiling
Air movement
Typical of zone ll
Typical of zone 11
Det. 3-4, beam constr.
Det. 3-27 & 3-28 9
bottom of beam
Air movement & beam
construction
Air movement & beam
construction
High ceilings & beam
construction
Air movement
Air movement
Air movement & beam
construction
Air movement
Det. 13-9(41) &
8«9 & 8-7 (45) do not
cover entire area.
I.R. obstructions
Det. 18-10 & 10-12
within 4" of deep beam
Deep bay const. 9 east
end of room
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4-3

~4-3.1

4-3.1.1

4-3.2

GENERAL. The location and spacing of
smoke detectors shall result from an
evaluation based on engineering )udgment
supplemented by the guidelines detailed
in this Standard. Ceiling shape and
surfaces, ceiling height, configuration
of contents, burning characteristics of
combustible material present, and
ventilation are some of the conditions
that shall be considered.

Where the intent is to protect from a
specific hazard, the detector(s) may be
installed closer to the hazard in a
position where the detector will readily
intercept the smoke.

IttEIIM.
smoke stratification levels below the
ceiling shall also. be considered.

Spot-type smoke detectors shall be located
on the ceiling not less than 4 inches
(100 am) from a side wall to the near
edge, or if on a sidewall, between 4
and 12 inches (100 andl300 mn) down from
the ceiling to the top of the detector.
(See Figure A-3-'4.1 of Appendix A.)

EXCEPTION: SEE PARAGRAPH 4-3.1.2.

Title.
Editorial changes. Verified under Code
Section 4-4.1 72E, 1974 Edition.

Not Applicable: Detectors have not been pro-
vided to perform this protection for the
applicable arias. Detectors however, should b
provided in portions of zones 5, 6N, 6H, 6S
&ere substantial conduit and cable tray con-
gestion exist.
Ref: Walkdown Checklist No. (72E), 4.

Verified under Code Section 4-4.5.2 72E, 1974
Edition.

Comply: All fire zones where smoke detectors
were. installed within this review, were
properly located as required with this
exception of the fire zones listed below.
Does,Not Comply: Detectors in zones 57, 49,
32 and 69 are installed at the bottom of deep
beams or greater than 12" from the ceiling.
Ref: Walkdown Checklist No. (72E), 19, 26 &
27.

I~ ~
I
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4-3.4

4-3.5

4-3.5.1

~4-3.5.2

'4-3.6

4-3.6.1

4-3.6.2

Each sampling port of a sampling-type
smoke detector shall be treated as a
spot-type detector for the purpose of
location and spacing.

spacing of 30 feet (9 m) may be used as a
guide. In all cases, the manufacturer's
recomnendations shall be followed. Other
spacing may be used depending on ceiling
height, different conditions or response
requirements.

For location and
spacing of line-type detectors, the
manufacturer's installation instructions
shall be followed. (See Figure A-4-3.5.2
of Appendix A.)

Ceiling construction where joists are 8
inches (200 an) or less in depth shall be
considered equivalent to a smooth ceiling.
If joists exceed 8 i'nches (200 nm) in
depth, the spacing of spot-typo detectors
in the direction perpendicular to the
joists shall be reduced. If the projected
light beams of line-type detectors run
perpendicular to the joists, no spacing
reduction is necessary; however, if the
projected light beams are parallel to the
joists, the spacing between light beams
shall be reduced.

Not Applicable: Sampling-type smoke detectors
are not provided with the exception of air
which are addressed under Chapter. 8, 72E, 1974
Edition.
Ref: Malkdown Checklist Ho. (72E) 1 thru 28.
Title

Editorial changes. Addressed under Section
'-4.272E, 1974 Edition

Hot Applicable: Line-type (beam) smoke
detectors are not provided in the areas of our
review.
Ref: Nalkdown Checklist Ho, (72E) 1 thru 28.

Title

Not Applicable: This type construction is not
provided in the areas of our review.
Ref: Malkdown Checklist Ho. [72E), 1 thru 28.

Reference Code Section 4-3.6.1 above.
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4-3.7

4-3.7.1

4-3.7.2

4-3.7.3

4-3.8

4-3.9

4-3.10

D D (See 2-6.5.)

~AR ~N. )Sere parti tions extend upward
to within 18 inches (450 ae) of the ceiling,
they will not influence the spacing. Hhere
the partition extends to within less than 18
inches (450 am) of the ceiling, the effect
of smoke travel shall be considered in
reduction of spacing.

Ceiling construction where beams are 8
inches (200 an) or less in depth shall
be considered equivalent to a smooth
ceiling.

If beams are over 8 inches (200 tre)
in depth, the spacing of spot-type
detectors in the direction perpendicular
to the beams shall be reduced. The spacing
af line-type detectors run perpendicularly
to the beams need not be reduced; however,if the line-type detectors are run parallel
to the beams the spacing shall be reduced.

If the beams exceed 18 inches (450 are) in
depth and are more than 8 feet (2.5 m) on
centers, each bay shall be treated as a
separate area requiring at least one
spot-type or line-type detector.

M,D

Title

Comply.'Detectors were properly provided in
the zones 57, 58 4 48 where this construction
occurred.
Ref: Malkdown Checklist Ho. (72E), 19 20 6 26.

Comply: Fire zones with smoke detection where
this type of beam construction occurred within
our review, was found to be acceptable with the
exception of the zones listed below.
Does Not Comply. Detectors do not properly
provide adequate coverage as required in
zones 5, 6H, 6S. 52, 50, 49.
Ref: Malkdown Checklists Ho. (72E) 4, 25 & 26.

Comply: Fire zones with smoke detection where
this type of beam constructian occurred within
our review, was found to be acceptable with th
exception of the zones listed below.
Does Not Comply: Detectors are not properly
provided in each bay as required in zones 32,
69, 49, 50, 51, 48. 3, 27, 7, and l.
Ref: Malkdown Checklists Ho. (72E) 4, 7, 1,
9, 26, 8 27.

Not Applicable: This type of construction is
- not provided at plant.

Ref: 'Alkdown Checklist Ho. (72E), 1 thru 28.

Title
Not Applicable: Mhere partitians were provided
fire zone 5, 42C, 44H, 46C, they were not in-
stalled within 18" of the ceiling and would no
impact the flow of smoke.
Ref: Malkdown Checklist Ho. (72E) 1 thru 28.
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4-4.2

4-4.2.1

QgAA .

In rooms, buildings, etc. where forced
ventilation is present, detectors shall not
be located where air from supply diffusers
could dilute smoke before it reaches the
detector. Detectors shall be located to
favor the air flow toward return openings.
This may require additional detectors, since
placing detectors only near return air
openings may leave the balance of the area
with inadequate protection when the air
handling system is shut down. The detector
manufacturer shall be consulted before
installation of detectors.

In above-ceiling plenum areas which are
designed as coaeon returns for HVAC systems,
the air circulating through them is usually
at a higher velocity than would be prevalent
in the room below. For this reason, detector
spacing shall be reduced. (See paragraph 4-3.5.1)

Detectors placed in the plenum area shall
not be used as a substitute for open area
protection because:

a) Smoke may not be drawn into the plenum
area when the ventilating system is shut down.

b) = The detector will be less responsive
to a fire condition in room below due to
dilution by clean air before the smoke
reaches a detector.

Title

Comply: All fire zones where smoke detectors
were installed within our revie~, were
properly located away from diffusers, with the
exception of zone 43 listed below.
Does Hot Comply: Several detectors in zone 43
were installed within 2'f a supply air
diffuser.
Ref: Halkdown Checklist No. (72E), 12.

Hot Applicable: Plenum ceilings were not
provided in the area of our revie~.
Ref: Malkdown Checklists No. (72E), 1 thru 28.

Not Applicable: Reference Code Section 4-4.2
72E, 1978 Edition.-
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AL
n
O

n

4-5

4-5.1

4-5.1.1

BENI-RA],. The selection and installation of
smoke detectors shall take into consideration
both the design character3stics of the
detector and the areas into which the
detectors will be installed so as to
prevent false operation or nonoperation
after installation. Some of the considerat3ons
are as follows:

Line-type detectors and m3rrors shall be
firmly mounted on stable surfaces, so as
to prevent false or erratic operation due
to movement. The beam shall be so designed
that small angular movements of the light
source or receiver do not prevent. operation
due to smoke and do not cause false alaI.
Ordinarily, movement of g 1/4 degree shall
be tolerated (1/2 degree circular included angle).

Title

Verified under Code Section 4-5.1 72E, 1974
Edition.

Not Applicable: See Code Section 4-3.3 72E,
1978 Edition.

5
CI

C)
'P
C)

CXI

O

n

Q

M
Q
Mo

9
n

4-5.1.2

4-5.1.3

Since the pro)ected bean-type unit will not
operate for alarm (but will give a trouble
signal) when the light-path to the receiver
is interrupted or obscured, the light-path
shall be kept clear of opaque obstacles
at all times.

Smoke detectors having.a fixed temperature
element as part of the ~unit shall be
selected in accordance with 3-3.1 for
the maximum ceiling temperature that
can be expected in service.

Not Applicable: See Code Section 4-3.3 72E,
1978 Edition.

Not Applicable: Fixed temperature elements
are not provided as part of smoke detectors.
Ref: Malkdown Checklist No. (72E), 1 thru 28.
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4-5.1.4 Smoke detectors shall not be installed in
areas where the normal ambient temperature
is likely to exceed 100'F (38'C) or fall
below 32'F (O'C), unless they have been
specifically listed by a recognized
testing laboratory for installation at
higher or lower temperatures.

W,D Comply: Although the temperature in most
areas exceeds 100'F (maximum 110'F), Factory
Hutual has approved the Pyrotronics smoke
detectors for temperatures of 125'F to 32'F.
Ref: Technical Data No. 21, 35, 59.

AL

$ 5 hl
O O

v0 0
ca

CI
Cl

4-5.1.5 The installation shall take into consi-
deration any normal sources, such as
manufacturing processes, which may
produce smoke, so as to avoid possible
false alarms.

A-4-5.1.6(a) and A-4-5.1.6(b) of Appendix
A.) Detection systems are often installed
in addition to suppres- sion systems. Where - .

smoke detectors are installed for early
warning in high rack storage areas it shall
be necessary to consider installing detectors .

at several levels in the racks to insure
quicker response to smoke. Where detectors
are installed to actuate a suppression
system, see STANDARD:FOR RACK STORAGE OF
HATERIALS, NFPA 231C.

W,D Comply: Heat 'detection has been provided in
-areas where smoke or vapors may be produced.
Areas with high radiation concerns, have been
verified for proper smoke detector operation
in the environment or smoke detection devices
have not been installed.
Ref: Technical Data No. 23, 25, 26, 27 6 61;
Walkdown Checklists No. (72E), 1 thru 28.

Not Applicable: This storage arrangement is
not installed at this plant in safety related
areas. Addressed under Code Section 4-5.1.4
72E, 1974 Edition.
Ref: Walkdown Checklist No. (72E), 1 thru 28.
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APPENDIX B

NFPA 72E — 1982 EDITION
AuTOMATIC FIRE DETECTORS

This review will incl'ude the following fire zones:

FIRE
ggg

FIRE
~R ~VP~TI N

SYSTEM
ORIGINAL

INSTALLATION MODIFICATION MODIFICATION

~D g}M~BE DJJK

79 (Ramp
Corridor
only)

17C

29A-F

33-338

34»34B

46A-D

47A & B

53

71 572

PP

Q

RR

BBB

20

85 (Ramp
Corridor
only)

37, 43, 44N, HH

& 44S

573'87'87'87'87'87'87'09

609'

609'09'09'33'33'50'/83

&/&3

8/83

8/83

8/83

8/83

8/83

2/72

8/83

8/&3

10/82

10/82

3/79

3/79

8/82

RFC 12-2678

RFC 01-2679

RFC 12-2678

RFC 12-2678

RFC 01-2679 5
RFC 02-2694

RFC 02-2694

RFC 12-2678

RFC 1595 h
RFC 12-2678

RFC 01-2679

RFC 02-2694

RFC 1843

RFC 1843

RFC 2521

RFC 2521

RFC 12-2149

8/83

8/83

8/83

8/83

8/83

8/83

8/83

8/83

8/83

8/83

10/82

10/82

3/82

3/82

8/82

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2

IY
IQPELLg~~

Jce No 0120-108
CALCHO

0120-108-008

PAQK
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2%.1.1

2-4.1.3

2%.1.4

2-5.2

BEAH CONSTRUCTION. Ceilings having solid
structural or solid nonstructural members
pro5ecting down fram ceiling surface more
than 4 in. (100 se) and spaced more than
3 ft (0.9 m) center to center.

SOLID 301ST CQNSTRUCTNN. Ceilings having
solid structural or solid nonstructural
members projecting down from the ceiling
surface a distance of more than 4 in.
(100 an) and spaced at intervals 3 ft
(0.9 m) or less, center to center.

SHOOTH CEILING. A surface uninterrupted by
continuous pro5ections, such as solid 5oists,
beams, or ducts, extending more than 4 in.
(100 are) below the ceiling surface.

NOTE: Open truss constructions are not
considered to impede the flaw of fire
products unless the upper member in
continuous contact with the ceiling

'ra5ects below the ceiling more than
4 inc. (100 am).

au&SEJBL
installation,a satisfactory test of the
fire detectors in accordance with Chapter 8
of this standard shall be made in the
presence of a representative of the
authority having 5urisdiction.

Editorial changes: For information only.

Editorial changes: For information only.

Editorial changes: For information only.

Does Not Comply: The tests were not performed
in the presence of the A/E (AEPSC).
Ref: Technical Data No. 25, 26, 27, 40 8, 42.
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3-4.1

3-5.1.2

Spot-type heat detectors shall be located
upon the ceiling not less than 4 in.
(100 am) from the side wall or on the
side walls .between 4 in. (100 am) and
12 in. (300 mm) from the ceiling,

EXCEPTION NO. 1: IN THE CASE OF SOLID
JOIST CONSTRUCTION, DETECTORS SHAl.L BE
HOUNTED AT THE BOTTOH QF THE JOISTS.

EXCEPTION NO. 2: IN THE CASE OF BEAH
CONSTRUCTION WHERE BEAMS ARE LESS THAN
12 IN. (300 am) IN DEPTH AND LESS THAN
8 FT. (2.4 m) ON CENTER, DETECTORS
HAY BE INSTALLED ON THE BOTTOH OF BEAHS.

~aICHllM On ceilings 10 ft. (3 m)
to 30 ft. (9;1 m) high, heat detector
spacing shall be reduced in accordance
with Table 3-5.1.2.

Title
Title

Comply: Heat detectors in zone 106 are
mounted at the bottom of 6" beam which is less
than 8'n center.
Ref: Walkdown Checklist No. (72E), 25.

Not Applicable: Heat detector in zone 106 is
mounted on a ceiling that is approximately

8'bovethe finished floor.
Ref: Walkdown Checklist No. (72E), 25.
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4-3.2 Spot-type smoke detectors shall be
located on the ceiling not less than
4 in. (100 am) from a sidewall to the
near edge, or if on a sidewall between
4 in. and 12 in..(100 sm and 300 ne)
down from the ceiling to the top of
the detector.

EXCEPTION NO. 1: SEE 4-3.1.2.

EXCEPTION MO. 2: IN THE CASE OF SOLID
JOIST COMSTRUCl'ION, DETECTORS SHALL BE
HOUMTED AT THE BOTTOH OF THE JOISTS.

EXCEPTION NO. 3: IN THE CASE OF BEAH
CONSTRUCTION MHERE BEAHS ARE LESS THAM
12 IN. (300 am) IN DEPTH AND LESS THAN
8 FT. (2.4 m) ON CENI'ER, DETECTORS HAY
BE INSTALLED OM THE BOTTOH OF BEAHS.

Comply: All fire zones within this review were
properly provided with smoke detectors with the
exception of the fire zones listed below.

Does Not Comply:
Several smoke detectors at the control room
(zone 53 B 54) suspended ceilings are not

'nstalledwithin 12" of the ceiling.
Detector No. 23-10 in zone 43 is installed
under equipment congestion approx.

2.5'elowthe ceiling.
Detector No. 2-6 and 3-6 are installed
approx. 10'own from the ceiling in a
doorway leading to zone 29A-D.
Detector No. 4-26 in zone 52 is installed
~ithin 44 to an 18" deep beam at the
ceiling.
Detectors are not installed at the ceiling
of zones 33 and 34.
Detector No. 18-10 6 18-12 in zone 57 are
located within 4" to a deep beam.

Ref: Malkdown Checklists No. (72E), 8, 13,
16, 12, 22, 23 and 24.
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4-3.5.1

4-4.2

4-4.2.1

-a)

b)

Smoke may not be drawn into the area
when the ventilating system is shut
down.
The detector will be less responsive to
a fire condition in room of fire origin
due to dilution by clean air.

Pro)ected beam-type detectors and mirrors
shall be firmly mounted on stable surfaces
so as to prevent false<or erratic operation
due to movement. The beam shall be so
designed that small angular movements of
the light spurce or receiver do not prevent
operation due to smoke and do not casue false
alarms. Ordinarily, movement of 1/4 degree
shall be tolerated (1.2 degree circular
included angle).

R . On smooth ceilings,
spacing of 30 ft. (9.1 m) may be used as a
guide. In all cases, the manufacturer's
recoamendatins shall be followed. Other
spacing may be used depending on ceiling
height, different conditions or response
requirements.

In above-ceiling areas which are designed
as cennon returns for HVAC systems, the
air circulating through them is usually at
a higher velocity than would be prevalent
in the room below. For this reason, detector
spacing shall be reduced. (See 4-3.5.1.)

Detectors placed in the areas used to
handle environmental air shall not be used
as a substitute for open area protection
because:

W

Editorial changes: Addressed under Section
4-4.1 72E, 1974 Edition

Hot Applicable: Suspended ceiling areas in
zones 53, 54 and 43 are not plenums. Plenum
ceilings were not provided in our area of
review.
Ref: Walkdown Checklist Ho. (72E)..12, 23 4

Comply: Air duct detectors for the control
room WAC units are provided in addition to
ceiling mounted detectors in the control room.
Ref: Walkdown Checklists Ho. (72E), 23, 24
and 27.

Not applicable: This equipment is not
installed at this plant.
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5-6.4

E A

Hhen used in outdoor applications,
detectors shall be shielded in a fashion
to prevent diminishing sensitivity by
rain, snow, etc., and yet allow a clear
field of vision of the hazard area.

Title

Hot applicable: All devices installed in
safety related areas reviewed for this
proJect, are provided inside the plant.
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8-1

8-1.1

8-1.1.1

8-1.6

8-1.7

GENERAL

Each automatic detector shall be maintained
'in reliable operating condition. Periodic
inspections and tests shall be made to
assure proper maintenance as specified herein.

Haintenance and testing shall be in
accordance with this standard supplemented
by the manufacturer's instructions and
those of the authority having Jurisdiction.

Any method or device used for testing in a
hazardous atmosphere or process shall be
suitable for use within the hazardous
atmosphere or process.

A permanent record o( all test results
shall be kept on the premises for at least
five years for review by the authority
having Jurisdiction.

Title

Title

For information only
I

Does Not Comply: Reference Code Sections
8-2.1.2. 1982 Edition.

Hot Applicable: Hazardous atmospheres or
processes do not exist in the areas reviewed.
Ref: Licensing Document Ho. 7.

Editorial change: Addressed under Code
Section 7-3.2, 1974 Edition
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8-2

8-2.1

8-2.1.1

8-2.1.2

EA 0

A restorable heat detector shall be tested
with a heat source, such as a hair dryer or
shielded heat lamp, until it responds.
After each heat test, the detector shall
reset. Precaution shall be taken to avoid
damage to the nonrestorable fixed temperature
element of a combination rate-of-rise/fixed
temperature detector.

EXCEPTION: A PNEUHATIC TUB LINE-TYPE DETECTOR

SHALL BE TESTEO EITHER WITH A HEAT SOURCE (IF A
TEST CHAHBER IS IN THE CIRCUIl') OR TESTEO
PNEUHATICALLYWITH A PRESSURE PUHP. THE
HANUFACTURER'S INSTRUCTIONS SHALL BE FOLLOWED.

Line- or spot-type nonrestorable fixed
temperature heat detectors shall not be
heat tested, but shall be tested mechani-
cally or electrically for fire alarm func-
tion. Line-type detectors shall have their
loop resistance measured to see if it is
within acceptable limits for the equipment
being used. The loop resistance shall be
recorded for future reference. The record
shall be maintained on the premises. Other
tests shall be performed< as required by
the manufactureres.

Title
Title

Editorial change'Addressed under Sections
7-2.1.1 and 7-2.1.2, 1974 Edition

Comply: Reference Code Section 7-3.1.4,
72E,- 1974 Edition.
Does Not Comply'Reference Code Section
7-3.1.4 72E, 1974 Edition.
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8-2.2

8-2.2.2

8-.2.3

8-3

8-3.1%

Detector sensitivity shall be determined
using either:
(a) A calibrated test method, or
(b) The manufacturer's calibrated sensi-

tivity test instrument', or
(c) Other calibrated sensitivity test

method acceptable to the authority
having 5urisdiction.

Detectors found to be outside the approved
range of sensivity shall be replaced.

EXCEPTION: If the detector is listed as
field ad5ustable, it may be either adjusted

'o

bring it within an approved range or
replaced.

LA E R R 0
RE OETE R . Flame detectors,

fire-gas detectors and other fire
detectors shall be tested for operation
in accordance with instructions supplied
by the manufacturer or other test methods
acceptable to the authority having
5urisdiction.

BEKULZWL
Detectors shall be thsted as described in
the following paragraphs. The method of
test shall be as outlined in Section 8.2.
The authority having 5urisdiction may
accept testing at a greater or lesser
frequency.

Title

Comply: All ionization detectors are cali-
brated with the manufacturer's test meters.
All detectors ~hich do not operate properly
are replaced.
Ref: Procedure No. 12 and 47.

Editorial changes: Addressed under Code
Section 7-2.3.1, 1974 Edition

Title

Editorial changes: Addressed under Code
Section 7-3.1, 1974 Edition
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8-3.2

8-3.2.2

8-3.2.4

8-3.3

8-3.4

For restorable heat detectors (except
pneumatic line-type), one or more
detectors on each signal-initiating
circuit shall be tested at lease semi-
annually and different detectors shall
be selected for each test. Within five
years, each detector shall have been
tested.

Nonrestorable line-type fixed temperature
detectors shall be tested for alarm
function at lease semiannually. The loop
resistance shall be measured, recorded
and compared with that previously recorded.
Any change in loop resistance shall be
investigated.

shall be tested at least semiannually.

LAH E R R

D E All flame
detectors, fire-gas detectors and
other fire detectors shall be tested
at least semiannually as prescribed by
the manufacturer and more often if found
to be necessary for the application.

\
Cleaning and Naintenance. Detectors
require periodic cleaning to remove
dust or dirt which has accumulated.
The frequency of cleaning will depend
upon the type of detector, the cleaning,.
checking, operation, and sensitivity
adjustment shall be attempted only
after consulting the manufacturer's
instructions.

Title

Comply.'All line type heat detectors are
tested as required with the exception of the
systems listed below.

Does Not Comply: The thermistor heat detectors
for the RCP pumps and the containment cable
trays are not tested

semi-annually.'ef:

Procedure No. 10, 12, 50, 52 and 53.

Comply: Reference Code Section 8-2.1.2 72E,
1982 Edition.

Does Not Comply: Reference Code Section
8-2.1.2 72E, 1982 Edition.

Edi torial changes: Verifi ed under Code
Section 7-3.1.5 72E, 1974 Edition.

Comply'. All infrared detectors are tested
semi-annually as required.
Ref: Procedure Ho. 10 8 11.

Editorial change.'ddressed under Code Section
7-4.1 72E, 1974 Edition.
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8-5 Tests Following an Alarm. All
detectors shall be restored to
service as promptly. as possible
after each test or alarm, and
shall be kept in normal condition
for operation. Detectors requiring
resetting or replacement shall be
reset or replaced as promptly as
possible after each test or alarm
All detectors exposed to a fire
shall be tested.

Comply: All detectors are tested and restored
to normal as required;
Ref: Procedure No. 10, ll, 12, 35 5 47.
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9-1.2

9-1.2.2

9-2

9-2.1

9-2.1 ~ 1~

9-2.1.2

9-3

9-3.1

Air duct smoke detectors used only to
initiate control of air movement and not
conriected to a fire protective signaling
system shall be listed or approved as
suitable for releasing device service.

K A E

Where control of smoke dampers is not
initiated by a fire alarm which includes
automatic smoke detection devices in the
area served by the related ducts, the
control shall be initiated by either
of the follo~ing methods:

Preferably by open area-type smoke
detectors listed or approved for
releasing service located for protection
of the area(s) served by the related
ducts.

By listed or approved duct-type smoke
detectors located in the related ducts.

V
\

QggE~RA . The purpose and scope of this
section is to provide location and spacing
from smoke detectors in high air movement
areas.

Ti tie

Ti tie

Editorial change: Addressed under Code
Section 8-1.2.2 72E, 1974 Edition

Title

For information only

Not Applicable: Smoke damper release service
is not provided.
Ref: Licensing Document No'. 6.

Not Applicable:
Reference Code Section 9-2.1.1 above.

Title

For information only

g
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9-3.2 Detector response
shall be determined by the authority having
Jurisdiction who may utilize the detector
manufacturer's recoamendations.

Comply: The acceptance'riteria for the de-
tectors are in accordance with the A/E (AEPSC).
Refr Technical Data No. 22 thru 27, 40 4 42.

n

9-3.3 L9~A . Smoke detectors shall not be
located near air supply registers.

Comply: All fire zones reviewed which were
provided with smoke detectors were acceptable
with the exception of zone 43 below.

Does Not Comply. Several smoke detectors were
installed within 2'f supply air diffusers in
zone 43.
Ref: Malkdown Checklist No. (72E), 12.
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9-4.1

2~A Ir. Smoke detector spacing depends
upon the movement of air within the room
(including both supplied and recirculated
air) which can be designated as minutes per
air change or air changes per hour. Except
where otherwise accepted by the authority
having )urisdiction, spacing shall be in
accordance with Figures A-9.3.4 (a) and (b).

E V

Smoke door release not initiated by a fire
alarm system which includes smoke detectors
protecting the areas on both sides of the
door affected shall be accomplished by
smoke detectors applied as specified in
this section.

M,O Comply: Calculations have been performed to
confirm proper'lacement in accordance with
this code section for zones 14, 17C, 20,
29A-G, 33-33B, 34-348, 44N, 44S, 79 and 85.
Functional. burn tests were performed to confirm
proper placement in zones 53 and 54.
Ref: Technical Data No. 22 thru 27, 40, 42 8 3;
Malkdown Checklist No. (72E), 1 thru 28.

Does Not Comply: Impell Calculation No.
0120-108-009, Rev. 0, confirmed deficient
detector spacing for the air movement
present. The deficient zones include 408,
42A, 46A, 55 8 60. Zones 38, 39, 41 8 45 were
verified as being acceptable.

Title

Editorial change: Addressed under Code Section
8-2.1 72E, 1974 Edition
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9-4.2 Smoke detectors listed or approved exclu-
sively for door release service shall not
be used for open area protection. (See 1-2.3.)

Not Applicable: Door release for the control
rooms (zone 53 4 54) and computer rooms (zone
71 8 72) are provided by the room smoke
detectors.
Ref: Drawing No. 74, 110 5 209.
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APPENDIX C

NFPA 72E — 1984 EDITION
AuTOMATIC FIRE DETECTORS

This review will include the following fire zones:

FIRE
ZQK

SYSTEM
ORIGINAL

FIRE INSTALLATION MODIFICATION'ODIFICATION
~YETI ~~B DhIK

38

40A & B

41

42A-D

4S

39

60

52 5 106

LL

NN

SS

XX

609'09'09'09'09'09'25'25'33'/72

2/72

2/72

2/72

2/72

2/72

2/72

2/72

3/72

RFC 1843

RFC 1843

RFC 1843

RFC 1843

RFC 1843

RFC 1843

RFC 1843

RFC 1843

RFC 1843

7/84

7/84

7/86

7/84

7/86

7/84

7/84

7/84 ~

7/86

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
D.C. COOK Units 1 and 2
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3-5.4.3

CHAPTER 3 HEAT SENSING FIRE DETECTORS

For a roof slope of less than 30 degrees,
all detectors will be spaced utilizing
the height a the peak. For a roof
slope of greater than 30 degrees, the
average'slope height will be used for
all detectors other than those located
in the peak.

Titie

Not Applicable:
Slope ceilings do not exist at this plant.
Ref: Malkdown Checklists No. 1 thru 28.
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4-3.1.1

4-3.5.1.1

4-3.7.2

4-3.7.3

4-5.2

CHAPTER 4 SMOKE DETECTORS

Where the intent is to protect against a
specific hazard, the detector(s) may be
installed closet to the hazard in a
position where the detector will readily
intercept the smoke.

Where a specific spacing is selected by
the authority having 5urisdiction, by
engineering 5udgment, by Appendix C or
by other method, for smooth ceilings,
all points on a ceiling shall have a
detector within 0.7 times this spacing.
This will be useful in calculating
locations in corridors or irregular
areas.

If beams are over 8 inches (200 aNI)
in,depth, the spacing of spot-type
detectors in the direct)on perpendiculaI
to the beams shall be reduced. The

.spacing of pro5ected beam-type detectors
run perpendicularly to the beams need not
be reduced; however, if the pro5ected
beam-type dete'ctors are run parallel to
the beams the spacfng shall be reduced.

If the beams exceedi18 inches (460 mm)
in depth and are more than 8 feet (2.5 m)
on centers, each bay shall be treated as
a separate area requiring at least one
spot-type or pro5ected beam-type detector.

High Air Movement Areas.

Title

Editorial changes: Verified under code
section 4-3.1.1 -72E, 1982 edition.

Comply: All zones reviewed were acceptable
with the exception of those discussed below.
Does Hot Comply: The placement of smoke
detectors in zones 52, 55, 60, 40A 6 8,
47A 8 B, 41 8 45 do not adequately cover
large portions of the zone.
Ref: Walkdog Checklists Ho. (72E), 15, 17
21, 22 4 25.

Editorial changes: Addressed under
Code Section 4-4.6 72E, 1974 Edition.

Edi torial Changes: Addressed under
Code Section 4-4.6 72E, 1974 Edition.

Editorial Changes: Verified
under Code Section 8-3 72E, 1974 Edition.

gm
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CHAPTER 8 MAINTENANCE AND TESTING.

8-2.2.2 ~ Detector sensitivity shall be determined
using either:
a) A calibrated test method, or

b) The manufacturer's calibrated
sensitivity test instrument, or

c) Other calibrated sensitivity test
method acceptable to the authority
having 5urlsdiction.

.Title

Comply: Reference Code Section 8-2.2.2 72E,
1982 Edition.
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8-3.3

8-3.3.1

d d b

NOTE: The detector sensitivity cannot
be tested or measured using any spray
device that administers an unmeasured
concentration of aerosol into the detector.

Smoke Detectors.

All smoke detectors shall be tested
at least semiannually. (Sea 8.2.2.)
Except Dere a different frequency is
required or permitted by the authority ~

having )urisdictipn, the sensitivity
test cited in 8-2.2.2 shall be performed
within one year after installation and
every alternate year thereafter.

Title
Verified under Code Sections 7 2.2, 7-3.1.5,
7-4.1 and 8-1.3, 1974 Edition.
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8-3.3.2 Air duct detector testing and main-
tenance shall consist of:

a) A visual inspection of the detector
installation, including seals, looking
for any mistreatment or modification
of the device or installation and its
intended operation.

b) Using the manufacturer's recoamend-
ations, verify that the device will
measure/detect smoke in the air stream
(i.e., measuring pressure drop for
devices using sampling tubes is accept-
able).

c) Using the manufacturer's recoaraended
proecedures, determine that the sensit-
ivity of the detection devices is correct.

d) Using smoke or a substitute, or a
calibrated test method, perform a full-
functional test of the detector, put
the detector into alarm, and determine=
that proper operation occurs. This can
be done by directly in)ecting the smoke
or a substitute into the detection
chamber or sampling means.

Verified under Code Sections 7-2.2, 7-4.1
and 8-1.3, 1974 Edition.
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9-1

CHAPTER 9 SHOKE DETECTORS FOR CONTROL

OF SHOKE SPREAD

General

Title

Title
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9-1.1

9-1.2

9-1.3

Note: See NFPA 101, Life Safety Code,
for definition of smoke compartment and
NFPA 90A, Air Conditioning and Vent-
ilating Systems, for definition of
duct systems.

This chapter covers installation and
use of all types of smoke detectors
to prevent smoke spread by initiating
control of fans, dampers, doors, and
other equipment. Detectors for this
use may be classified as:

a) area detectors which are installed
in the related smoke compartments.

b) detectors which are installed in the
air duct systems.

'etectors which are installed in the air
duct system, per 9-1.2(b), shall not be
used as a substitute for open area
protection becaus'e:

a) smoke may no) be drawn from open
areas when air conditioning systems or
ventilating systems are shut down.

For Information Only

For Information Only

Editorial Changes: Verified under
Code Section 8-1.1.2, 1974 Edition.
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9-1.4

9-2

9-2.1

b) dilution of smoke-laden air by
clean air from other parts of the
building, or dilution by outside air
intakes, may allow high densities of
smoke in a single room with no
appreciable smoke in the air duct at
the detector location.

Smoke detectors in the related smoke
compartment for open area protection
are the preferred means to initiate
control of smoke spread.

Purposes.

The purposes to which smoke detectors
may be applied in order to initiate
control of smoke spread are:

a) prevention of the recirculation
of dangerous quantities of smoke
within a building.

b) selective operation of equipment
to exhaust smoke from a building.

c) selective operation of equipment
to pressurize smoke compartments.

d) operation o6 doors to close the
openings in smoke compartments.

For Information Only.

Titie
Verified under'ode Sections 8-1.1.1
and 8-2, 1974 Edition.
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9-2.2

9-2.3

9-2.4

9-3

9-3.1

9-3.2

9-3.2.1

To prevent the recirculation of
dangerous quantities of smoke, a
detector approved for air duct use
shall be installed on the supply
side of air handling systems in
accordance with NFPA 90A, Air
Cond)tioning and Ventilating
Systems, and 9-3.2.1.

To selectively initiate the operation
of equipment to control smoke spread,
the requirements of 9-3.2.2 shall apply.

To initiate the operation of smoke
doors, the requirenents of Section 9-5
shall apply.

Application.

Area Detectors 'llithln Smoke Compartments.
Area smoke detectors which are located
within a smoke compartment for open area
coverage may also be used to initiate
control of smoke spread by operating
doors, dampers and other equipment when
appropriate in the overall 'firesafety
plan.

Smoke Detectors in the Air Duct System.

Supply Air System. Where the detection
of smoke in the supply air system is
required by other NFPA standards, the
following alternative methods may be
employed:

Verified under Code Section 8-1.2.1,
1974 Edition.

Verified under Code Sections 8-1.1.1
and 8-2, 1974 Edition.

For Information Only.

Title

Verified under Code Section 8-2,
1974 Edition.

Title

Verified under Code Sections 8-1.1.4 and
8-1.2.1, 1974 Edition.
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9-3.2.2

9-4.1

a) detector(s) listed for the air
velocity present and located in the
supply air duct downstream of both the
fan and the filters, or

b) total smoke detector coverage within
the smoke compartments served by the
supply air stream.

Return Air System. @here the detection
of smoke in the return air system is
required by other NFPA standards, any
one or more of the following methods may
be employed:

a) Preferably by complete area smoke
detection, or

b)'etector(s) listed for the air
velocity present and located at every
return air opening within the smoke
compartment, or where the air leaves
each smoke compartment. (See Figures
A-9.3.2,2(b) 1 and 2.]

Exception: Additional smoke detectors
are not required,to be installed in
ducts where the a1r duct system passes
through other smoke compartments not
served by the due(.

Location and Installation of Detectors
in Air Duct Systems.

Detectors shall be listed for. the purpose.

Verified under Code Sections 8-1.1.4
and 8-1.2.1, 1974 Edition.

Title

Verified under Code Sections 8-1.1.4,
8-1.1.5, 8-1.2.2 8 8-1.2.3, 1974 Edition.
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9-4.2

9-4.3

9~,4

9-4.5

Air duct detectors shall be securely
installed in such a way as to obtain a
representative sample of the air stream.
This may be done by any of the following:

a) Rigidly mounted within the duct.

b) Rigidly mounted to the wall of the
duct with the sensing element protruding
into the duct.

c) Outside the duct with rigidly mounted
sampling tubes protruding into the duct.

d) Mith pro]ected light beam through the
duct.

Detectors shall be readily accessible
- for cleaning and shall be mounted in
accordance with the manufacturer's
recoaeendations. If necessary, access
doors or panels shall be provided.

The location of all detectors in air
duct systems shall be permanently and
clearly identified and recorded.

Detectors mounted 'outside of a'duct
employing sampling tubes for transporting
smoke from inside the duct to the
detector shall be arranged to permit
verification of air flow from the duct
to the detector.

M,D

M,D

Verified under Code Section 8-1.1.3 72E, 1974
Edition.

Verified under Code Section 7-4.1 and
8-1.3.2 72E, 1974 Edition.

Comply.'he air duct detectors for the
control rooms (zone 70 4 73) are identified
and recorded as required.
Ref: Malkdown Checklists No. (72E), 27;
Procedure No. 10 8 12.

Hot Applicable: Duct detectors installed in
zone 70 and 73 are in accordance with the
requirements of HFPA 72E, 1974 Edition.
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9-4.6

9-4.7

9%.8

Detectors shall be suitable for proper
opiration over the complete range of air
velocities, temperature, and humidity
expected at the detector when the air
handling systen is operating.

All nenetrations of a return air duct
in the vicinity of detectors installed
on or in an air duct shall be sealed to
prevent entrance of outside air and
possible dilution or redirection of
smoke within the duct.

Location of detectors mounted in or
on return air ducts shall be at least
six duct widths downstream from any
duct openings, deflection plates.
sharp bends or branch connections.

Exception Ho. 1: Where detectors are
installed in accordance with 9-3.2.2(b),
9-4.8 does not apply.

Exception Ho. 2: Where is it physically
impossible to locate the detector according
to 9.4-8, it shall be permissible to
position the detector closer than the
required six duct'widths but as far as
possible from the opening; bend or
deflection plate so that smoke can still
adequately be detected in the air stream.

W,D

W,D

Verified under Code Sections 8-1.1.4 8

8-1.1.5 1974 Edition.

Hot Applicable: Duct detectors installed to
the requirements of HFPA 72E, 1974 Edition.

Hot Applicable: Reference 9-4.7, this
Edition.
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1.0 PURPOSE

The purpose of this calculation is to identify the applicable sections
of the NFPA Code addressed, determine a method of verification for each

applicable code section and confirm compliance for the plant fire
protection systems within our review.

2.0 ASSUMPTIONS

Activities performed by the fire extinguisher service company are
performed in accordance with the appropriate sections of the code.

3. 0 METHODOLOGY

Reference Section 2.1.1 of Impel 1 Project Instruction PI-FP-Ol,
Revision 1.

All maintenance issues noted during the walkdown phase of the project
have been identified in the CCVC's, but are not considered deviations
due to the limited number.

The evaluation of the portable fire extinguisher system was reviewed
under the 1984 edition of the code. Although the .system was installed
under different edition years from 1970 to 1984, the difference in the
edition requirements were minimal and the 1984 edition year was deemed

to be'ore applicable to the system installed.

Justifications for deviations and open items identified in the CCVC's
are detailed in Impell TechnicaI Report No. 09-0120-0123.

4.0 RESULTS

Reference the code compliance verification checklist.

5.0 REFERENCES

Document
~Rf. M .
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NFPA 10 — 1984 EDITION

PORTABLE FIRE EXTINGUISHERS

This Review includes the following areas:

The Auxiliary Building Including Everything East of Column Line H

The Auxiliary Feedpump Rooms in the Turbine Building
The ESH Pump Rooms in the Screen House
The Unit 1 and Unit 2 Control Rooms
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Section
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Code Section

Information
Required

Verification
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Malkdown
0 Document

Search

HAP - NTR 0 I

Scope. The provisions of this standard apply
to the selection, installation, inspection
maintenance and testing of portable extin-
guishing equipment. The requirements given
herein are HINIHUH. Portable extinguishers
are intended as a first line of defense to
cope with fires of limited size. They are
needed even though the property is equipped .

with automatic sprinklers standpipe and hose,
or other fixed protection equipment (see 3-1.1,
3-1.4, 3-2.1, and 3-2.3). They do not apply
to permanently installed systems for fire
extinguishment, even though portions of such
systems may be portable (such as hose and
nozzles attached to a fixed supply of ex-
tinguishing agent).1

Purpose. This standard is prepared for the use
and guidance of persons charged with selecting
purchasing. installing, approving, listing,
designing, and maintaining portable fire extin-
guishing equipment. The fire protection require-
ments of this standard are general in nature and
are not intended'to abrogate the specific require-
ments of other NFPA standards for specific
occupancies

Nothing in this standard shall be construed as a
restriction on new technologies or alternative
arrangements, provided that the level of pro-
tection as herein described is not lowered and is
acceptable to the authority having jurisdiction.

SImmary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

Ti tie
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For Information Only.
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1-4.1

1-4.2

1-4.3

Classification, Ratings and Performance of Fire
Extinguishers.

Portable fire extinguishers are classified for
use on certain classes of fires and rated for
relative extinguishing effectiveness at a
temperature of plus 70'F (21.1'C) by testing
1 aboratori es. This i s based upon the preceding
classification of fires and the fire-extinguish-
ment potentials as determined by fire tests.

The classification and rating system described
in this standard is that of Underwriters Labor-
atories Inc., and Underwriters'aboratories of
Canada and is based on extinguishing preplanned
fires of determined size and description as
follows:

CLASS A RATING —wood and excelsior.
CLASS B RATING —Two-in. (5.l-cm) depth
n-heptane fires in square pans.
CLASS C RATING - No fire test. Agent must be
nonconductor of electricity.
CLASS D RATING,- Special tests on specific com-
bustible metal fires.

Portable fire exti'nguishers used to comply
with this standard shall be listed and
labeled and meet or exceed the require-
ments of one of the fire test standards
and one of the appropriate performance
standards shown belo~:

(a) Fire Test Standards: ANSI/UL 711,
CAN4-S508-H83

Title

For Information Only.

For Information Only.

Complies. Except for five (5) CO2

extinguishers, portable extinguishers used at
D.C. Cook are U.L. listed. To be "listed",
extinguishers must meet the appropriate fire
test requirements and performance standards
identified in this section.
Ref: Technical Data No. 5, 6 and 7.
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(b) Performance Standards:
1. COy Types: ANSI/UL 154,

CAA4-S503,-H83
2. Dry Chemical Types: ANSI/UL 299,

ULC-5504
3. Mater Types: ANSI/UL 626, CAN4-S507,

-H83
4. Halon Types: ANSI/UL 1093, ULC-S512
5. Foam Types: ANSI/UL 8
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'1-4.4 The identification of the listing and
labeling organization, the fire test,'nd performance standard which the extin-
guisher meets or exceed shall be clearly
marked on each extinguisher.

EXCEPTION: EXTINGUISHERS HANUFACTURED PRIOR TO
JANUARY 1, 1986.

Complies. Host extingui shers were
manufactured before 1/1/86 and, as such, do
not identify the performance standard met.
Newer extinguishers do comply but do not
have date of manufacture. Five C02
extinguishers were identified which do not
have the listing organization displayed.
These extinguishers are located in fire
zones: 1, 17, 19, 33, 478, and 126.
Ref: Malkdown Checklist No. 1 thru 7.
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1-5.1 LIGHT (LOW) HAZARD. Locations where the
total amount of Class A combustible
materials, including furnishings, decora»
tions and contents, is of minor quantity.
These may include. buildings or rooms
occupied as officbs, classrooms, churches,
assembly halls, etc. This classification
anticipates that the majority of contents
items are either noncombustible or so
arranged that a fire is not likely to
spread rapidly. Small amounts of Class 8
flaamable used for duplicating machines,
art departments, etc., are included
provided that they are kept in closed
containers and safety stored.

For information only. Host fire zones, of
those surveyed are light hazard. Nine (9)
zones are ordinary hazard and four (4) are
high hazard per the FHA.
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1-5.2

1-5.3

1-6

1-6.1

ORDINARY (MODERATE) 'HAZARD. Locations where
the total amount of Class A combustibles and
Class 8 flaainables are present in greater

- amount's than expected under Light (Low)
Hazard occupancies. These occupancies
could consist of offices, class-rooms,
mercantile shops and allied storage, light
manufacturing, research operations, autom
showrooms, parking garages, workshop or
support service areas of Light (Low)
Hazard 'occupancies and warehouses containing
Class I or Class II coamodities as defined
by NFPA 231, Standard for Indoor General
Storage.

EXTRA (HIGH) HAZARD. Locations where the
total amount of Class A combustibles and
Class 8 flaamables are present, in storage,
production use and/or finished product over
and above those expected and classed as
ordinary (moderate) hazards. These occupan-.
cies could consist of woodworking, vehicle
repair, aircraft and boat servicing, individual
product display showrooms, product convention
center displays, storage and manufacturing
processes such as. painting, dipping, coating,
including flamnable liquid handling. Also
included is warehousing of, or in-process
storage of other $han Class I and Class II
conmodities.

ENERA R MENT

The classification of extinguishers shall
consist of a LETTER ~hich indicates the
class of fire on ~hich an extinguisher
has b'een found to be effective, preceded

For information only. Fire zones 7, 10, 27,
49, 57, 58, 71, 72 and 75 are Ordinary
Hazard per the FHA.

For information only. Fire zones 15, 16, 18
and 19 are High Hazard per the FHA.

Title

Complies. Except for five (5) C02
extinguishers which do have a rating
displayed on the extinguisher.
Ref: Malkdown Checklist 1 thru 7.
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1-6.2

1-6.3

1-6.4

by a rating NUHERAL (Class A and B only)
which indicates the relative extinguishing
effectiveness.

EXCEPTION: EXTINGUISHERS CLASSIFIED FOR
USE ON CLASS C OR D HAZARDS SHALL NOT BE
RGjUIRED TO HAVE A NUHERAL PRECEDING THE
CLASSIFICATION LETTER.

Portable extinguishers shall be maintained
in a fully charged and operable condition,
and kept in their designated places at all
times when they are not being used.

Extinguishers shall be conspicuously located
~here they will be readily accessible and
iaeediately available in the event of fire.
Preferably they shall be located along normal
paths of travel, including exits from an area.

Cabinets housing extinguishers shall not
be locked.

EXCEPTION: MHERE EXTINGUISHERS ARE SUB3ECT
TO HALICIOUS USE, LOCKED CABINETS HAY BE
USED PROVIDED THEY INCLUDE HEANS OF EHER-
GENCY ACCESS.

M,D Comply: Ha]ority of the extinguisher units
are located and maintained as required except
as indicated below.
Does Not Comply: All extinguishers are
maintained fully charged and operable,
however several units are not kept in their
designated locations as shown on the Fire
Facilities Drawings.
Ref: Drawing No. 1 thru 6, Malkdown
Checklist No. 1 thru 7.

Comply: Extinguishers are placed in
conspicuous locations generally along aisle-
ways normally traveled.
Ref: Malkdown Checklist No. l.thru 7.

Not Applicable: Cabinets are not provided
for the extinguishers in the areas surveyed.
Ref: Malkdown Checklist No. 1 thru 7 ~
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1-6.5 Extinguishers shall not be obstructed or
obscured from view.

EXCEPTION: IN LARGE ROOMS, AND IN CERTAIN
LOCATIONS WERE VISUAL OBSTRUCTION CANNOT

BE COMPLETELY AVOIDED, MEANS SHALL BE PRO-
VIDED TO INDICATE THE LOCATION.
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Comply: Extinguishers are placed along
main aisleways. They are readily noticeable.
Ref: Malkdown Checklist No. 1 thru 7.
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1-6.6

1-6.7

1-6.8

1%.9

Extinguishers shall be installed on the hangers M

or in the brackets supplied, mounted in cabinets,
or set on shelves unless the extinguishers are
of the wheeled type.

Extinguishers installed under conditions ~here,. M

they are subject to dislodgement shall be

installed in brackets specifically designed to
cope with this problem.

Ex tingui shers installed under conditions
where they are subject to physical damage.
shall be protected from impact.

Extinguishers having a gross weight not
exceeding 40 lb'(18.14 kg) shall be in-
stalled so that the top of the extinguisher
is not more than'15 ft (1.53 m) above the
floor. Extinguishers having a gross weight
greater than 40 lb (18. 14 kg) (except
wheeled types) shall be so installed that
the top of the extinguisher is not more than
3-1/2 ft (1.07 m) above the floor. In no
case shall the clearance between the bottom
of the extinguisher and the floor be less
than 4 in. (102 IIIII).

Comply: Except for three extinguishers which
were found mounted incorrectly in Zones 33A,
38 and 43.
Ref: Malkdown Checklist No 1 thru 7.

Comply: Except for an extinguisher which is
improperly mounted in Zone 61.
Ref: Walkdown Checklist No. 1 thru 7,

Comply: Extinguishers are not installed
such that they are subject to physical
dama9e ~

Ref: Walkdown Checklist No. 1 thru 7.

Comply: Extinguishers are mounted such
that the bottom of the unit is greater than
4 in. above the floor and the top of the
unit is less than 42 in. above the floor.
Ref: Walkdown Checklist No. 1 thru 7.
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1-6.10

1<.11

"1-6.12

"1-6.13

Operating instruction shall be located on
front of the extinguisher. Other labels
and markings shall not be placed 'on the front.

EXCEPTION: IN ADDITION TO HANUFACTURER'S
LABELS, OTHER LABELS THAT SPECIFICALLY
RELATE TO OPERATION, CLASSIFICATION OR
MARNING INFORHATION SHALL BE PERHITTED
ON THE FRONT.

Extinguishers mounted in cabinets or wall
recesses or set on shelves shall be placed
in a manner such that the extinguisher
operating instructions face outward. The
location of such extinguishers shall be
marked conspicuously (see 1-6.5).

Mhere extinguishers are installed in
sealed cabinets which are exposed to
elevated temperatures, cabinets shall be
provided with screened openings and drains.

Mater type (water, foam, AFFF, ~etting
agent, and soda-acid) extinguishers shall
not be installed in areas «here temperatures
are outside the range of 40'F to 120'F
(4'C to 49'C). All other types shall not be
installed in areas «here temperatures are
outside the range(of -40'F to 120'F
(-40'C to 49'C).

EXCEPTION NO. 1: MHEN EXTINGUISHERS ARE
INSTALLED IN LOCATIONS SUBJECT TO TEHPERA-
TURES OUTSIDE THESE RANGES, THEY SHALL BE
OF A TYPE APPROVED AND LISTED FOR THE TEHPERA-
TURE TO MHICH THEY ARE EXPOSED, OR THEY HUST
BE PLACED IN AN ENCLOSURE CAPABLE OF HAIH-
TAINING THE STIPULATED RANGE OF TEHPERATURES.

Comply: All extinguishers have operating
instructions located on the front of the
extinguisher.
Ref: Malkdown Checklist No. 1 thru 7.

Hot Applicable: Extinguishers are not
mounted in cabinets, in wall recesses or on
shelves in the areas surveyed.
Ref: Malkdown Checklist No. 2 thru 7.

Hot Applicable: Extinguishers are not
mounted in cabinets, in wall recesses or on
shelves in the areas surveyed.
Ref: Malkdo«n Checklist No. 2 thru 7 ~

Comply: Mater type extinguishers are not
provided in the areas surveyed. Two COp
extinguishers are provided outside on the
roof. Lowest one day mean temperature for
this area is -15'F.
Ref: HFPA 22, 1984, Fig. 10-1.4;
Ref: Malkdown Checklist Ho. 1 thru 7.
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1-6.14

1-7

1-7.1

EXCEPTION NO. 2: EXTINGUISHERS CONTAINING
PLAIN WATER ONLY CAN BE PROTECTED TO
TEHPERATURES AS LOW AS -404F (-40'C) BY

THE ADDITION OF AN ANTIFREEZE STIPULATED ON

THE EXTINGUISHER NAMEPLATE. CALCIUM
CHLORIDE SOLUTIONS SHALL NOT BE USED IN
STAINLESS STEEL EXTINGUISHERS.

EXCEPTION NO. 3: SOME EXTINGUISHERS THAT

USE NITROGEN AS AN EXPELLANT GAS RATHER
THAN CARBON DIOXIDE ARE APPROVED OR LISTED
FOR TEHPERATURES AS LOW AS -65'F (-544C).

An extinguisher instruction manual shall
be provided to the owner or his agent giving
condensed instructions and cautions necessary
to the installation, operation, inspection
and maintenance'he manual may be specified
to the extinguisher involved or it may cover
many types. The manual shall refer to this
standard as a source of detailed instruction.

Hetric units of measurement in this
standard are in accordance with the

modern-'zed

metric system known as the International
System of Units (SI) . One unit (liter),
outside of but r'ecognized by SI, is comnonly
used in international fire protection. The
uni ts are listediin Table 1-7 with conversion
factors.

If a value for measurement as given in this
standard is followed by an equivalent value
in other units, the first stated is to be
regarded as the requirement. A given equi-
valent value may be approximate.

Comply: An instruction sheet detailing
this information is placed inside each
carton with 'a new extinguisher by the
factory.
Ref: Technical Data No. 2.

For Information Only.

For Information Only.
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1-7.2 The conversion procedure for the SI units
has been to multiply the quantity by the
conversion factor and then round the result
to the appropriate number of significant
digits.
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*2-1

*2-2.1.1

2-2.1.2

"2-2.1.3

ENERA RE IREME . The selection of
extinguishers for a given situation shall
be determined by the character of the fires
anticipated, the construction and occupancy
of the individual property, the vehicle or
hazard to be protected, ambient-temperature
conditions, and other factors. (See Table
A-2-1, Appendix A.) The number, size, place-
ment, and limitations of use of extinguishers
required shall be determined by using Chapter 3.

Extinguishers for protecting Class A
hazards shall be selected from the
following: water, antifreeze, soda-acid,.
foam, aqueous film forming foam (AFFF),
wetting agent, loaded stream, multipurpose
dry chemical, and bromochlorodifluoromethane
(Halon 1211).

Extinguishers for protection of Class 8
hazards shall be selected from the
following: bromotri fluoromethane (Halon
1301), bromochlorodi fluoromethane (Halon 1211),
carbon dioxide, dry chemical types,
foam, and aqueous film forming foam (AFFF).

Extinguishers for)protection of Class C
hazards shall be selected from the
following: bromochlorodi fluoromethane
(Halon 1211), carbon dioxide, dry chemical
types.l

Carbon dioxide extinguishers equipped
with metal horns are not considered safe
for use on fires in energized electrical
equipment and, therefore, are not classified
for use on Class C hazards.

For Information Only.

For Information Only.

For Information Only.

For Information Only.
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2-2.1.4

2-3

2-3 '

2 3 ~ 2

Code Section

Extinguishers and extinguishing agents for
the protection of Class 0 hazards shall be of
types approved for use on the specific
combustible metal hazard.

PP I A N R PE I I HAZARD .

CLASS 8 FIRE EXTINGUISHERS FOR PRESSURIZED
FLAHHABLE LI(|UIDS AND PRESSURED GAS FIRES.
Fires of this nature are considered to be a
special hazard. Class B fire extinguishers
containing agents other than dry chemical
are relatively ineffective on this type of
hazard due to stream and agent characteristics.
Selection of extinguishers for this type of
hazard shall be made on the basis of recom-
mendations by manufacturers of this
specialized equipment. The system used
to rate extinguishers on Class 8 fires
(flaamable liquids in depth) is not
applicable to these types of hazards.
It has been determined that special nozzle
design and rates of agent application are
required to cope with such hazards.
Caution: It is undesirable to attempt to
extinguish this type of fire unless there
is reasonable assurance that the source
of fuel can be promptly shut off.
FIRE EXTINGUISHER SIZE AND PLACEHENT FOR

COOKING GREASE FIRES. Extingui shers
provided for the protection of cooking
grease fires shall be only of the sodium
bicarbonate or potassium bicarbonate dry
chemical type. Installation shall be in
accordance with able 3-3.1 for Extra
(High) Hazard.
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Not Applicable: Combustible metals, Class 0
hazards, are not present in the areas
surveyed.
Ref: Malkdown Checklist No. 2 thru 7.

Title

Not Applicable: There are no pressurized
flaINIIable liquids or gas systems in the
areas surveyed. Lube oil systems do not
qualify as this type of hazard.
Ref: Malkdown Checklist No. 2 thru 7 ~

Not Applicable: This type of hazard
was not present in the areas surveyed.
Ref: Malkdown Checklist No. 2 thru 7.
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2-3.4

2-3.5

THREE-DIHENSIONAL CLASS 8 FIRES. A three-
dimensional Class 8 fire involves Class 8
materials in motion such as pouring, running,
or dripping flaamable liquids and generally
includes vertical as well as one or more
horizontal surfaces. Fires of this nature
are considered to be a special hazard.
Selection of extinguishers for this type
of hazard shall be made on the basis of
recoaeendations by manufacturers of this
specialized equipment. The system used
to rate extinguishers on Class 8 fires
(flaaeable liquids in depth) is not directly
applicable to this type of hazard.

NOTE: The installation of fixed systems
should be considered when applicable.

MATER SOLUBLE FLAHNBLE LI(}UID FIRES. Foam
and AFFF type fire extinguishers shall not
be used for the protection of water soluble-
flamnable liquids, such as alcohol, acetone,
esters, ketones, etc., unless specifically
referenced on the extinguisher nameplate.

ELECTRONIC Et}UIPHENT FIRES. Extingui shers
for the protection of delicate. electronic
equipment shall be selected from the
following: bromo)rifluoromethane (Halon 1301),
bromotrifluoromethane (Halon 1211) and
carbon dioxide.

Not Applicable: There are no situations in
the areas surveyed where flanmable liquids
are in motion such as pouring, running or
dri pping.
Ref: Walkdown Checklist No. 2 thru 7.

Not Applicable: Mater soluble flamnable
liquids are not used in the areas surveyed.
Ref: Malkdown Checklist No. 2 thru 7.

Comply: Two computer rooms are located at
elevation 650'. C02 extinguishers are
provided.
Ref: Malkdown Checklist No. 2 thru 7.
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3-1

"3-1.1

3-1.2

3-1.2.1

3-1.2.2

HAP E —DI RIB I N F EXT H

ENERAL RE IREHEN

The minimum number of fire extinguishers
needed to protect a property shall be

deter-'ined

as outlined in Chapter 3. Frequently,
additional extinguishers may be installed
to provide more suitable protection.
Extinguishers having ratings less than
specified in Tables 3-2.1 and 3-3.1 may be
installed provided they are not used in
fulfillingthe minimum protective require-
ments of this chapter.

Fire extinguishers shall be provided for .

the protection of both the building structure,
extinguishers provided for hazards within
if combustible, and the occupancy hazards
contained therein.

Occupancy hazard<protection shall be provided W

by fire extinguishers suitable for such Class A,
B, C, or 0 fire potentials as may be present.

Title
Title

For Information Only.

Comply: Extinghishers are properly provided
except as discussed below.
Does Hot Comply: Insufficient fire
building. Several areas containing Class A
combustibles are not provided with
extinguishers suitable for Class A hazards.
Building construction is non-combustible.
Ref: Malkdown Checklist No. 1 thru 7.

Hot Applicable: Building is sot combustible.
Ref: Malkdown Checklist Ho. 2 thru 7;
Licensing Document Ho. l.
Comply: Extinguishers are properly provided
except as discussed below.
Does Not Comply: Several areas containing
Class A combustibles are not provided with
extinguishers suitable for Class A hazards.
Ref: Walkdown Checklist No. 1 thru 7.

Required building protection shall be provided M,D
by fire extinguishers suitable for Class A fires.
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3-1.2.3

3-1.2.4

3-1.3

3-1.4

3-2

3-2.1

Code Section

Extinguishers provided for building protection
may be considered also for the protection of
occupancies having a Class A fire potential.

Combustible buildings having an occupancy
hazard subject to Class B and/or Class C

fires shall have a standard complement of
Class A fire extinguishers for building
protection, plus additional Class 8 and/or
Class C extinguishers. Where fire extin-
guishers have more than one letter classifi-
cation (such as 2-A:20-B:C), they may be
considered to satisfy the requirements of each
letter class.

Rooms or areas shall be classified
generally as light (low) hazard, ordinary
(moderate) hazards, or extra (high) hazard,
Limited areas of greater or lesser hazard
shall be protected as required.

The type, size, number, and placement for
special storage occupancies is covered by
NFPA 231, Indoor General Storage, NFPA 231C,
Rack Storage of Materials, and NFPA 231D,
Storage of Rubber Tires.

FIRE EX IN I HE IZE AND PLA EMENT F
LA A ZARD .l

Minimal sizes of fire extinguishers for
the listed grades of hazards shall be
provided on the basis of Table 3-2.1 except
a modified by 3-2.3. Extinguishers shall
be located so that the maximum travel
distances shall not exceed those specified
in Table 3-2.1, except as modified by 3-2.3.

Information
Required

Verification
Method

M Malkdown
0 Document

Search

M,D

M,O

M,D

Seanary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

Not Applicable: Building is not combustible.
Ref: Malkdown Checklist No. 2 thru 7;
Licensing Document No. 1.

Not Applicable: Building is not combustible.
Ref: Walkdown Checklist No. 2 thru 7;
Licensing Document Ho. 1.

Comply: The FMA gives criteria for
determining the classification of fire zones.
Ref: Licensing Document No. 1.

Not Applicable: Storages as described by
these codes are not present in the areas
surveyed.
Ref: Malkdown Checklist No. 2 thru 7.

Ti tie

Comply: All fire zones reviewed were
properly provided with extinguishers
except as listed below.
Does Hot Comply: Several fire zones exceed
maximum travel distances. The zones that
do not comply are; 4, 5. 63C, 62B, 62C, 6N,
6S, 648, 44N and 37. Ref: Malkdown
Checklist Ho. 1 thru 7; Drawing Ho. 1 thru 6.
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Code
Section
Ho.

3-2.1.1

3 2 ~ 2

3-2.3

3-2.4

3-2.5

Code Section

Certain smaller extingui shers.which are
charged with multipurpose dry chemical or
Halon 1211 are rated on Class 8 and Class C
fires, but have insufficient effectiveness
to earn the minimum 1-A rating even though
they have value in extinguishing smaller
Class A fires. They shall not be used to
meet the requirements of 3-21.

Up to one-half of the complement of
extinguishers as specified in Table 3-2.1
may be replaced by uniformly spaced 1-1/2 in.
(3.81 cm) hose stations for use by the
occupants of the building. When hose
stations are so provided they shall conform
to HFPA 14, Installation of Standpipe and
Hose Systems. The location of hose
stations and the placement of fire extin-
guishers shall be in such a manner that
the hose stations do not replace more than
every other extingui sher.

Mhere the floor area of a building is
less than that specified in Table 3-2.1,
at least one extinguisher of the minimum
size recomnended:shall be provided.

The protection requirements may be fulfilled
with extinguishers of higher rating provided
the travel distance to such larger extin-
guishers shall not exceed 75 ft (22.6 m).

!

For Class A extinguishers rated under the
rating classification system used prior to
1955, their equivalency shall be in
accordance with Table 3-2.5.

Information
Required

Verification
Method

W Walkdown
D Document

Search

M,D

W,D

Suamary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

Hot Applicable: There are no multi-purpose
dry chemical extinguishers having
a rating less than 4-A, in the areas
surveyed.
Ref: Walkdown Checklist Ho. 2 thru 7.

Not Applicable: l-l/2" hose stations which
are provided throughout the plant are
designated "For Use By Trained Personnel
Only", not for use by building occupants.
Ref: Malkdown Checklist No. 2 thru 7.

Not Applicable: Extinghishers are provided
per Section 3-2.1, this edition.
Ref: Code Section 3-2.1.

Comply: Hany of the extinguishers in use
have ratings higher than minimum required.
Ref: Technical Data Ho. 8; Walkdown
Checklist Ho. 1 thru 7; Drawing Ho. 1 thru 6.

For Information Only.
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3-3 FIRE XTIN I HER IZE AND PLA EHENT R LA
FIRE THER HAN R FIR IN FLAHHABL

F AP E IABLE DEPT

Informati on
Required

Verification
Method

M Malkdown
D ~ Document

Search

Sugary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

Title
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3-3.1

3 3 ~ 2

3 303

3-3.4

Hinimal sizes of fire extinguishers for
the listed grades of hazard shall be provided
on the basis of Table 3-3.1. Extinguishers
shall be located so that the maximum travel
distances shall not exceed those specified
in the table used.

EXCEPTION: EXTINGUISHERS OF LESSER RATING,
DESIRED FOR SHALL SPECIFIC HAZARDS WITHIN
THE GENERAL HAZARD AREA, HAY BE USED. BUT
SHALL NOT BE CONSIDEREO AS FULFILLING ANY
PART OF THE RE()UIREHENTS OF TABLE 3-3.1.

Two or more extinguishers of lower rating
shall not be used to fulfill the protection
requirements of Table 3-3.1.

EXCEPTION NO. 1'P TO THREE FOAH EXTIN-
GUISHERS OF AT LEAST 2-1/2 GAL (9.46 L)
CAPACITY HAY BE USED TO FULFILL LIGHT
(LOW) HAZARD RE(UIREHENTS.

The protection requirements may be fulflled
with extinguishers of higher ratings provided
the travel distance to such larger extinguishers
shall not exceed SP ft (15.25 m).

For Class 8 extinguishers rated under the
rating classification system used prior to
1955, their equivalency shall be in accordance
with Table 3-4.5.

M,D

M,D

M,D

Comply: See Code Section 3-2.1, this
section.
Does Not Comply: Hany areas exceed travel
distances.
Ref: Code Section 3-2.1, this edition.

Not Applicable: Lower rated extinguishers
than requi red are not provided in the areas
surveyed.
Ref: Malkdown Checklist No. 2 thru 7;
Technical Data No. 8 and 9.

Comply: See Code Section 3-2.1, this
edition.
Does Not Comply: Travel distances exceeded.
Ref: Code Section 3-2.1, this edition.

For Information Only.
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"3-4.1

3-4.2

Code Section

FIRE EXTINGUISHER SIZE AND PLACEHENT FOR

CLASS 8 FIRES IN FLAHHABLE LIQUIDS OF
APPRECIABLE DEPTH.

'ortablefire extinguishers shall not be
installed as the sole protection for
flanmable liquid hazards of appreciable
depth [greater than 1/4 in. (0.9 m ).

1For dip tanks containing flanNIable or
combustible liquids exceeding 150 gal (568 L)
liquid capacity or having a liquid surface
exceeding 4 sq ft (0.38 m2), see NFPA 34,
Dip Tanks, for requirements of automatic
extinguishing facilities.
EXCEPTION'HERE PERSONNEL MHO ARE TRAINED
IN EXTINGUISHING FIRES IH THE PROTECTED

HAZARDS, OR A COUNTERPART, ARE AVAILABLE
ON THE PREHISES, THE HAXIHUH SURF)CE AREA
SHALL HOT EXCEED 20 SQ FT (1.86 m

)'or

flanInable liquid hazards of appreciable
depth such as in dip or quench tanks, a
Class 8 fire extinguisher shall be provided
on the basis of at least two numerical units
of Class g extinguishing potential per sq ft
(0.0929 m~) of fl@anable liquid surface
of the largest ta k hazard within the area.

EXCEPTION HO. 1: MHERE APPROVED AUTOHATIC
FIRE PROTECTION DEVICES OR SYSTEHS HAVE BEEN

INSTALLED FOR A FLAHHABLE LIQUID HAZARD,
ADDITIONAL PORTABLE CLASS 8 FIRE EXTIN-
GUISHERS HAY BE MAIVED. MHERE SO MAIVED,
CLASS 8 EXTINGUISHERS SHALL BE PROVIDED AS
COVERED IN 3-3.1 TO PROTECT AREAS IN THE

VICINITYOF SUCH PROTECTED HAZARDS.

Informati on
Required

Verification
Method

M Malkdown
0 Document

Search

Seminary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

Title

Hot Applicable: There are no appreciable
depth flanrnable liquid hazards in the areas
surveyed.
Ref: Malkdown Checklist No. 2 thru T.

Hot Applicable: See response to 3-4.1.
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Code
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3-4.3

Code Section

EXCEPTION NO. 2: FOAH OR AFFF TYPE EXTIN-
GUISHERS HAY BE PROVIOEO ON THE BASIS OF
1B OF PROTECTION PER SQ FT OF HAZARO.

Two or more extinguishers of lower ratings
shall not be used in lieu of the extinguisher
required for the largest tank.

EXCEPTION: UP TO THREE FOAH OR AFFF EXTIN-
GUISHERS OF 2-1/2 GAL (9.46 L) CAPACITY HAY
BE USED TO FULFILL THESE RE(jUIREHENTS.

Information
Required

Verification
Hethod

W Walkdown
0 Oocument

Search

Suamary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

Not Applicable: See response to 3-4.1.
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3-4.4

3-4.4.1

3-4.5

3-5

Travel distances for portable extin-
guishers shall not exceed 50 ft (15.25 m).

Scattered or widely separated hazards shall
be individually protected. An extinguished
in the proximity of a hazard shall be care-
fully located so as to be accessible in the
presence of a fire without undue danger to
the operator.

For Class B extinguishers rated under the
rating classification system used prior to
1955, their equivalency shall be in
accordance with Table 3-4.5.

Fire Extinguisher. Size and Placement for
Class C Hazards. 'tExtinguishers with Class C

ratings shall be required where energized
electrical equipment may be encountered which
would require a nonconducting extinguishing
medium. This will include fire either
directly involving or surrounding electrical
equipment. Since the fire itself is a Class A
or Class B hazard, the extinguishers are sized
and located on the basis of the anticipated
Class A or 8 hazard.

Not Applicable: See response to 3-4.1.

Not Applicable: See response to 3-4.1.

For Information Only.

Comply: All extinguishers provided in the
areas surveyed have non-conducting
extinguishing agents.
Ref: Technical Data No. 8 and 9.



Code
Section Code Section
No.

CODE COHPLIANCE VERIFICATION CHECKLIST
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Informati on
Requi red

Verification
Hethod

M Malkdown
D Document

Search

Suamary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)
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3-5.1

3-6

3-6.1

3-6.2

3-6.3

NOTE: Electrical equipment should be de-energized
as soon as possible to prevent reignition.

For extinguishers classified under the system
used prior to 1955, the pre-1955 classifi-
cations of "C-2," "C-l," and "C" shall be
equivalent to the current "C" designation.

EXCEPTION NO. 1: CARBON DIOXIDE
EXTINGUISHERS WITH HETALLIC HORNS SHALL
NOT CARRY ANY "C" CLASSIFICATION.

EXCEPTION NO. 2: VAPORIZING Lit)UID
EXTINGUISHERS (CARBONTETRANCHLORIDE OR
CHLOROBROHOHETHAN BASE) ARE NOT RECOGNIZED
IN THIS STANDARD.

ZE AND LA EH N LA 0 ZAR

Extinguishers or extinguishing agents with
Class D ratings shall be provided for fires
involving combustible metals.

Extinguishing equipment shall be located
not more than 75 ft (22.7 m) from the
Class 0 hazard.

Size determination shall be on the basis
of the specific cbmbustible metal, its
physical particle size, area to be covered
and recoamendations by the extinguisher
manufacturer on data from control test
conducted.

For Information Only.

Title

Not Applicable: Class D hazards do not
exist in the area surveyed.
Ref: Walkdown Checklist No. 2 thru 7.

Not Applicable: See response to 3-6.1.

Not Applicable: See response to 3-6.1.
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CODE COHPLIANCE VERIFICATION CHECKLIST
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Informati on
Required

Verification
Hethod

W ~ Walkdown
D Document

Search

HAPT R 4 - P TI N N ENAN E AND RE HAR Title

Seminary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)
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4-1

4-1.1

4-1.2

4-1.3

'4-1 4

QNE~RA .

This chapter is concerned with the rules
governing inspection, maintenance, and
recharging of extingui shers. These factors
are of prime importance in ensuring opera-
tion at the time of a fire.
The procedure for inspection and maint-
enance of fire extinguishes varies
considerably. Hinimal knowledge is
necessary to perform a monthly "quick
checku or inspection in order to folio~
the inspection procedure as outlined in
Section 4-3. A trained person who has
undergone the instructions necessary to
reliably perform maintenance and has the
manufacturer's service manual shall service
the fire extinguishers not more than one
year apart, as outlined in Section 4.4.

The owner or occupant of a property in
which extinguishers are located shall be

'esponsiblefor such inspection, mainten-
ance, and recharging.

Haintenance, servicing and recharging shall
be performed by trained persons having
available the appropriate servicing
manual(s), the proper types of tools,
recharge materials, lubricants, and
manufacturer's recoamendod replacement
parts.

Title

For Information Only.

Comply: Fire extinguishers are inspected
monthly and maintained semi-annually per
Procedure 12()HP 2270 Fire.001, Rev. 9,
which references Procedure PHI 2270, Rev. 16.
PHI 2270 requires tests and surveillances to
be conducted by trained individuals
utilizing approved procedures.
Ref: Procedure No. 1 and 2.

Comply: Inspections are performed by the
plant Safety & Assessment Dept. Haintenance
is performed by servicing contractor.
Ref: Procedure No. 1

Comply: Persons performing surveillances and
tests must pass a test, developed by Twin
City Fire Extingui'sher Company, on the
requirements for performing the tests and
surveillances.
Ref: Procedure No. 1 and 2.

0

~e
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n orma on
Required

Verification
Hethod

M Malkdown
D Document

Search

Stmaary of Results
(List results, and reference

details fn calculations,
Sketches, etc., as required)
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4-2

4-3

4-3.1

4-3.2

4-3.3

4-3.3.1

Definfttons

Inspection.

Frequency. Extfngufshers shall be inspected
monthly. or at more frequent intervals when
circumstances required.

Procedure. Periodic 1nspection of extingufshers M,D
shall include a check of at least the following
items.'a)

Located in designated place.
(b) No obstruction to access or visibility.
(c) Operating instructions on nameplate leg1ble

and facing. outward.
(d) Seals and taayer indicators not broken

or miss1ng.
(e) Determine fullness by weighing or

"hefting.'f)

Examine for obvious physfcal damage corrosion,
leakage, or clogged nozzle.

(g) Pressure gage reading or indicator fn the
~

operable range or position.

Corrective Action. Mhcn an inspection of any D

extinguisher reveals a def1cfency in any of the
conditions liqted fn (a) and (b) of 4-3.2,
fmaedfate corrective actfon shall be taken.

Rechargeable Extingufshers. Mhen an inspection D

of any rechargeable ext1nguisher reveals a def-
ciency in any of the cond1tfons listed fn (c),
(d), (e), (f), and (g) of 4-3.2, it shall be
sub)ected to applicablc maintenance procedures.

For Informatfon Only. Entire section
deleted.

Title

Comply: Survefllances arc performed per the
requirements of the Tech. Specs. Ref.:
Procedure No. 2.

Comply: The surveillance procedure properly
ver1fies the operability of the units and
overall area obstructfons.

Does Not Comply: Procedure 129HP 2270
Fire.001, Rev. 9. Reference the fire
facility drawings for placement of
extingufshers. These drawings do not
accurately depict actual placement of
extingu1shers. Also the survc111ance check-
list does not specifically idcnt1fy
individual extinguishers as to their
location.
Ref: Malkdown Checklist No. 1 thru 7;
Drawing No. 1 thW 6; Procedure No. 1.

Comply: Procedure 12t)HP 2270 Fire.001,
Rev. 9 replaces def1cfent units with
operab)e ones.
Ref: Procedure No. l.
Coayly: Procedure 12t)HP 2270 Fire.001,
Rev. 9, requires f1re extinguisher servicing
contractor to be brought in to service
unacceptable fire extfnguishers.
Ref: Procedure No. l.
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Code
Section Code Section
No.

4-3.3.2 Nonrechargeable. When an inspection of any
nonrefillable disposable extinguisher reveals
a deficiency in any of the conditions listed
in (c), (e), (f), and (g) of 4-3.2, it shall
be discharged and removed from service.

Information
Required

Verification
Hethod

W Walkdown
D Document

Search

Suamary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

Not Applicable: There are no non-rechargable
extinguishers provided in the surveyed areas.
Ref: Technical Data No. 8 and 9.

ax
O 4

4-3.4

4-3.F 1

RE ROKEEPIN

Personnel making inspection shall keep
records for those extinguishers that are
found to require corrective actions.

Title

Comply.'ecords are kept of all
extinguishers inspected, including those
requiring servicing.
Ref: Procedure No. 1.
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4-3.4.2

"4-4

4-4;1

4-4.1.1

At least monthly, the date the inspection
was performed and the initials of the

erson performing the inspection shall
e recorded.

~IN E~NAN

FRE(UENCY. Extingui shers shall be
sub)ected to maintenance not more than one
year apart or when specifically indicated
by an inspection. Haintenance procedures
shall be performed in accordance with 4-4.2.

Stored pressure types containing a loaded
stream agent sHall be disassembled on an
annual basis and sub)ected to a complete
maintenance. Prior to disassembly the
extinguisher shall be fully discharged to
check the operation of the discharge valve
and pressure gage.

Does Not Comply: During monthly and semi-
annual inspections the tags are punched
attesting to the completion of the inspection
by the Safety and Assessment Dept. The tags
are not initialed by the inspector.

Title

Comply'. Procedure 12(HP 2270 Fire.001
performs maintenance on semi-annual basis.
Ref: Procedure No. l.

Not Applicable: There are no stored pressure
loaded stream units provided in the areas
surveyed.
Ref: Walkdown Checklist No 2 thru 7.
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44.1.2'-4.1.3.

4-4.1.4.

4-4.2*

Code Section

Informati on
Required

Verification
Hethod

M Malkdown
0 Document

Search

A conductivity test shall be conducted on all W,D
carbon dioxide hose assemblies. Hose assemblies
found to be nonconductive shall be

replaced'very

six years, stored pressure extinguishers W
that require a 12-year hydrostatic test shall
be emptied and sub)ected to the

applicable'aintenanceprocedures. When the applicable
maintenance procedures are performed during
periodic recharging or hydrostatic testing,
the six-year requirements shall begin from
that date.

EXCEPTION NO. 1: EXTINGUISHERS HAVING NON-
REFILLABLE DISPOSABLE CONTAINERS ARE EXEHPT.

Extinguishers out of service for maintenance
or recharge shall be replaced by spare extin-
guishers of the same type and at least equal
rating.

PROCEDURES. Haintenance procedures shall
include a thorough examination of the three
basic elements of an extinguisher:

(a) mechanical parts,
(b) extinguishing agent, and
(c) expelling means.

EXCEPTION NO. 1: IT IS NOT NECESSARY DURING
THE ANNUAL HAINTENANCE TO INTERNALLY EXAHINE
CO> OR STORED PRESSURE EXTINGUISHERS E(}UIPPED
WITH PRESSURE INDICATORS OR GAGES EXCEPT FOR
THOSE TYPES SPECIFIED IN 4-4.1.1. HOWEVER, SUCH
EXTINGUISHERS SHALL BE THOROUGHLY EXAHINED
EXTERNALLY IN ACCORDANCE MITH THE APPLICABLE ITEHS
OF 4-4.2(a).

Summary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

Comply: Procedure 12(HP 2270 Fire.001,
Rev. 9, requires hose conductivity test to
be performed during semi-annual inspection.
Ref: Procedure No. 1; Malkdown Checklist
No. 1 thru 7.

Not Applicable: The only stored pressure
units provided in the areas surveyed are
C02 units which require hydrostatic
testing every 5 years.
Ref: Walkdown Checklist No. 2 thru 7 .

Comply: Procedure 12()HP 2270 Fire.001,
Rev. 9, requires replacement of any deficient
extinguisher found.
Ref: Procedure No. l.
Comply: Procedure 12gHP 2270 Fire.001,
checks these elements during the semi-annual
inspection.
Ref: Procedure No. l.
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Informati on
Required

Verification
Hethod

M Malkdown
D Document

Search

Sunmary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)
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EXCEPTION NO. 2: FACTORY SEALED (4DISPOSABLE
TYPE") EXTINGUISHERS SHALL BE INSPECTED AND
HAINTAINED ONLY IN ACCORDANCE MITH THE NAHEPLATE
INSTRUCTIONS.
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'4-4.3

4-4.3.1

4-4.3.2

4-5

4-5.1

4-5.2

4-5.2.1

RECORDKEEPING. Each extinguisher shall
have a.tag or label securely attached that
indicates the month and year the maintenance
was performed and shall identify the person
performing the service.l The same record
tag or label shall indicate if recharging
was also performed.

For the six-year, requirement of 4-4.1.3, this
information shall be included on the maintenance
tag or label. This information shall be
transferred to each subsequent maintenance tag
or label.

Labels indicating inspection, maintenance
hydrostatic retests, and six-year maintenance
shall not be placed on the front of the
extinguisher.

g~EHAR ~IN .

GENERAL. All rechargeabl e type extingui shers 0
shall be recharged after use or as indicated by
an inspection or jken performing maintenance.
Mhen performing the recharging, the recoamenda-
tions of the manufacturers shall be followed.
For recharge chemicals, see 4-5.3.1.

~RE U~EN

SODA-ACID, FOAH, AND PUHP-TANK. Every 12
months, soda-acid, foam, pump-tank water, and
pump tank calcium chloride base antifreeze
types of extinguishers shall be recharged with
new chemicals or water, as applicable.

Does Not Comply: Tags are provided on each
extinguisher. The tags are punched, not
initialled, by the person performing the
maintenance.

Not Applicable: There are no extinguishers,
in the areas surveyed, that require six year
maintenance'. See response to 4-4.1.3.
Ref: Malkdown Checklist No. 2 thru 7.

Comply: Tags are either hung around the
extinguisher neck or affixed to the back
side of the extinguisher.
Ref: Malkdown Checklist No. 1 thru 7.

Ti tie

Comply. Procedure 12(HP 2270 Fire.001
requires arrangements to be made «ith an
outside contractor to service extinguishers.
Ref: Procedure No. 1.

Ti tle

Not Applicable: These types of
extinguishers are not provided in the areas
surveyed.
Ref: Malkdown Checklist No. 2 thru 7.
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4-5.3.4

Code Section

ORY PNOER. Pails or drums containing dry
powder agents for scoop or shovel application
for use on metal fires shall be kept full and
covered at all times. The dry powder shall be.
replaced if found damp. (See A-4-5.3.1)

Informati on
Required

Verification
Method

W Malkdown
0 Document

Search

Suamary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

Not Applicable: Dry powder is not used in
the plant.
Ref: Malkdown Checklist No. 2 thru 7.
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4-5.3.6

"4-5.3.7

Replacement pressure gages shall have the
proper indicated charging (service) pressure,
be marked for use with the agent in the extin-
guisher and be compatible with the extinguisher
valve body material. The gage used to set the
regulated source of pressure shall be calibrated
at least annually.

PRECAUTIONARY PRESSURIZATION HEASURES. A . 0
rechargable stored pressure type extinguisher .

shall be pressurized only to the charging pressure
specified on the extinguisher nameplate. A
regulated source of pressure, set no higher
than 25 psi (172 kPa) above the operating
(service) pressure, shall be used to pressurizefire extinguishers.

NOTE: An unregulated source of pressure,
such as a nitrogen cylinder without a pressure
regulator, should never be used because the
extinguisher could be over-pressurized and
possibly rupture..

PRESSURIZING GAS. Only standard industrial .
grade nitrogen with a dew point of -70'F
(-57'C) or lower shall be used to pressurize
stored pressure dry chemical and Halon typefire extinguishers. Compresses air through
moisture traps shall not be used for pressurizing
even though so stated in the instructions on
older extinguishers.

Not Applicable: See Code Section 4-5.3,
this edition.

Not Applicable: See Code Section 4-5.3,
this edition.

Not Applicable: See Code Section 4-5.3,
this edition.
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4-5.3.8

"4-5.3.9

%4-5.3.10

%4-5.3.11

4-5.3.12

CONVERSION OF EXTINGUISHER TYPES. Ho
extinguisher shall be converted from one type
to another, nor shall any extinguisher be
converted to use a different type of extin-
guisher agent.

REHOVAL OF NISTURE. For all non-water types
of extinguishers any moisture shall be removed
before recharging.

CARBON DIOXIDE RECHARGIHG. The vapor phase of 0
carbon dioxide shall not be less than 99.5
percent carbon dioxide. The water content
of the liquid phase shall not be more than 0.01
percent by weight [-30'F (-34.3'C) dew point).. ~

Oil content of the carbon dioxide shall not
exceed 10 ppm by weight.

LEAK TEST. After recharging, a leak test shall D

be performed on stored pressure and self-expelling this edition.
types.

RECHARGING HATER TYPES. Nhen recharging stored
pressure extinguishers, overfilling will resul t
in improper discharge. The proper amount of
liquid agent shall be determihed by using one
of the following'.

(a) exact measurement in gallons, or by weight
(b) use of an antioverfill tube when provided, or
(c) use of a fillmark on extinguisher shell,if provided.

Hot Applicable: See Code Section 4-5.3,
this edition.

Hot Applicable: See Code Section 4-5.3,
this edition.

Hot Applicable: See Code Section 4-5.3,
this edition.

Hot Applicable: See Code Section 4-5.3,

Hot Applicable: See Code Section 4-5.3,
this edition.
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5-1

5-1.1

5-1.2

5-1.3

@ HARA

Hydrostatic testing shall be performed by
persons trained in pressure testing procedures
and safeguards, and having available suitable
testing equipment, facilities and appropriate
servi cing manual (s) .

If, at any time, an extinguisher shows
evidence of corrosion or mechanical ingury,
3t shall be hydrostatically tested, sub)ect to
the provisions of 5-1.3 and 5-1.4.

EXCEPTION NO. 1: PUHP TANKS DO HOT REt|UIRE A
HYDROSTATIC TEST.

EXCEPTION HO. 2: EXTINGUISHERS HAVING
NONREFILLABLE DISPOSABLE CONTAINERS SHALL
BE DISCHARGED AND DISCARDED.

EXAHIHATIONOF CYLINDER CONDITION. When an
extinguisher cylinder or shell has one or more
conditions listed in this subdivision, it
shall not be hydrostatically tested but shall
be destroyed by the owner or at his direction:

(a) When there exists repairs by soldering,
welding, brazing, or use of patching
compounds.

NOTE: For fielding or brazing on mild steel
shells, consult the manufacturer of the
extinguisher.

W,D

Ti tie

Comply.'ll hydrostatic testing is conducted
by an outside contractor who specializes in:
fire extinguisher servicing and testing. The
contractor is required to provide a
"Certificate of Conformance" for work
performed. Ref: Procedure No. 1; Technical
Data Ho. 11.

Comply. Procedure for inspecting fire
extinguishers directs personnel performing
the inspections to make arrangements with
the outside contractor to perform service
on any extinguishers found deficient.
Ref: Procedure Ho. 1.

Comply: Outside fire extingui.sher
contractor would destroy these
extinguishers.
Ref: Procedure Ho. 1; Technical Data Ho. 11.

0
wg >



Code
Section
No.

Code Section

CODE COHPLIANCE VERIFICATION CHECKLIST

tKKJQ~
P RTABL RE EX IN I HER

Informati on
Required

Verification
Hethod

W ~ Walkdown
D ~ Document

Search

Sugary of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

fh
O 2
p 0

COO
N c)
O I
I

OO Ca
CD
I

C)

oo
O
lq

C>
IA

Oa
O
O

C

M
P1$

MA

M
O

O

"5-1 4

5-2

(b) When the cylinder or shell threads are
damaged.

(c) When there exists corrosion that has caused
pitting, including under removable nameplate
band assemblies.

(d) When the extinguisher has been burned in
a fire.

(e) When a calciumchloride type of
extinguishing agent was used in a
stainless steel extinguisher.

(f) When the shell is of copper or brass
construction. joined y soft solder or
rivets.

ALUHINUH SHELL/CYLINER. Extingui shers having
aluminum cylinders or shells suspected of being
exposed to temperatures in excess of 350'F
(177'C) shall be removed from service and
subjected to a hydrostatic test.

FREQUENCY. At intervals not exceeding those
specified in Table 5-2, extinguishers shall
be hydrostatically tested.

EXCEPTION NO. 1: NONREFILLABLE FACTORY-SEALED
DISPOSABLE CONTAINERS 00 NOT REQUIRE HYDROSTATIC
TESTING.

EXCEPTION NO. 2: >EXTINGUISHERS UTILIZINGA
CYLINDER THAT HAS DOT OR CTC HARKINGS SHALL .

BE HYDROSTATICALLY.TESTED, OR REPLACED,
ACCORDING TO THE REQUIREHENTS OF DOT OR CTC.

EXCEPTION NO. 3: FOR EXTINGUISHERS NOT COVERED
IN EXCEPTIONS NO. 1 AND 2 THE FIRST RETEST HAY
BE CONDUCTED WITHIN 12 HONTHS OF THE SPECIFIED
TEST INTERVALS.

W,D

Not Applicable: Extinguishers in the areas
reviewed will not be exposed to temperatures
exceeding 350'F.
Ref: Technical Data No. 10.

Comply: All extinguishers surveyed were
found to be in compliance with the
hydrostatic test frequencies specified in
Table 5-2, except for new extinguishers
which do not have the date of manufacture
displayed in order to determine when
hydrostatic testing is due.
Ref: Walkdown Checklist No. 1 thru 7.
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5-2.1 COHPRESSES GAS CYLINDERS AND CARTRIDGES.
Nitrogen cylinders or cartridges used for inert
gas storage used as an expellant for wheeled
extinguishers shall be hydrostatically tested
every five years.

EXCEPTION: CYLINDER (EXCEPT THOSE CHARGED
WITH CARBON DIOXIDE) COHPLYING WITH PART
173.34 (e) 15, TITLE 49, CODE OF FEDERAL
REGULATIONS, HAY BE HYDROSTATICALLY TESTED
EVERY 10 YEARS.

Information
Required

Verification
Hethod

W ~ Walkdown
0 Document

Search

SuaNIary of Results
(Lis t resul ts, and reference

details in calculations,-
Sketches, etc., as required)

Comply: Nitrogen cylinders on the wheeled
extinguishers surveyed had been hydrosta-
tically tested within the past 5 years.
Ref Walkdown Checklist No. 2 thru 7.
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5-2.2

5-3

5-3.1

5-3.1.1

5-3.1.2

HOSE ASSEHBLIES. A hydrostatic test shall
be performed on extinguisher hose assemblies
which are equipped with a shutoff nozzle at
the end of the hose. The test interval shall
be the same as specified for the extinguisher
on which the'hose is installed.

T PR RE .

HPR ED NDER

Carbon dioxide ex'tinguishers shall be tested
at 5/3 the service pressure as stamped into
the cylinder.

EXCEPTION: CARBON DIOXIDE EXTINGUISHERS HAVING
CYLINDER SPECIFICATION ICC3 SHALL BE TESTEO
AT 3,000 PSI (20 685 kPa).

Nitrogen cylinders and carbon dioxide cylinders D
used with wheeled extinguishers shall be tested
at 5/3 the service pressure as stamped. into the
cyl inder.

Comply: All outside contractor which
specializes in fire extinguisher maintenance
and testing performs all hydrostatic testing
as required. In addition, all work performed
by this contractor is required to provide a
state Certificate of Conformance in
accordance with the service agreement and
the quality suppliers list.
Ref: Procedure No. 1; Technical Data No. 11.

Title

Ti tie

Comply: See response to Section 5-2.2.

See response to Section 5-2.2.
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5-3.2

5-3.3

5-3.3.1

5-3.3.2

5-3.4

5-3.4.1

5-3.4.2

5-4.1

5-4.1.1

STORED PRESSURE TYPES. All stored pressure
and bromochlorodifluoromethane (Halon 1211)
types of extinguishers shall be hydrostatically
tested at the factory test pressure not to
exceed two times the service pressure.

ELF HERA ING ANO ARTRID E PERATED E .

Self-generating types (soda acid and foam) of
stainless steel construction and cartridge
operated water type extinguishers of stainless
steel construction shall be hydrostatically
tested at 350 psi (2413 kPa). (For those of
aluminum shell construction, See 5-1.4.)

Cartridge or cylinder-operated dry chemical
and dry powder types of extinguishers shall
be hydrostatically tested at their original
factory test pressure as shown on the
nameplate or shell.

RE RE F R H E A EHBL E .

Carbon dioxide hose assemblies requiring
a hydrostatic pressure test shall be tested
at 1,250 psi (8619 kPa).

Ory chemical and dry powder hose
assemblies'equiring

a hydr)static pressure test shall
be tested at 300 psi (2068 kPa) or at service
pressure, whichev'er is the higher.

T T E UIPHENT AND PR EO RES.

QEEHERA ..

Air or gas pressure shall not be used for
pressure testing. The failure of an
extinguisher shell may be violent and dangerous.

W,D Hot Applicable: These type extingui shers
are not provided in the areas surveyed.
Ref: Walkdown Checklist Ho. 2 thru 7;
Drawing No. 1 thru 6.

Ti tie

Hot Applicable: These types of extinguishers
are not provided in the plant in the areas
reviewed.
Ref: Walkdown Checklist No. 2 thru 7.

Comply: See response to Section 5-2.2.

Ti tie
Comply: See response to Section 5-2.2.

Comply: See response to Section 5-2.2.

Title

Title

Comply: See r'esponse to Section 5-2.2.
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5%.1.2

5A.2

5-4.2.1

5-4.2.2

5-4.3

5-4.3.1

When extinguisher shells, cylinders, or
cartridges fail a hydrostatic pressure test,
they shall be destroyed by the owner or at
his direction.

E E IP EN HPRE EO A YPE .

The equipment for testing cylinders and
cartridges shall be of the water jacket type
that meets the specifications of the pamphlet
Hethods for Hydrostatic Testing of Compressed
Gas Cylinders (Pamphlet C-l), published by the
Compressed Gas Association.

Hose assemblies of carbon dioxide extin-
guishers that require a hydrostatic test shall
be tested within a protective cage device.

TE T I HE N N MPE EO A

The equipment for testing noncompressed gas
types consists of the following:

(a) A hydrostatic test pump, hand or power
operated, to be capable of producing not
less than 150 percent of the test pressure.
It is to inqlude appropriate check valves
and fittings.

(b) A flexible connection for attachment to the
test pump. It shall be provided with neces-
sary fittings to test through the extinguisher
nozzle, test bonnet, or hose outlet, as is
applicable.

(c) A protective age or barrier for personnel
protection, designed to provide visual
observation of the extinguisher under test.

Comply: See response to Section 5-2.2.

Title

Comply: See response to Section 5-1.1.

Comply: See response to Section 5-1.1.

Title

Comply: See response to Section 5-1.1.
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5-4.3.2

5-5

5-5.1

5-5.1.1

5-5.1.2

5-5.2

5-5.3

5-5.4

Drying equipment is required to dry all
non-water types of extinguishers that have
passed the hydrostatic test.

OHPRE ED PE .

In addition to the visual examinations
required prior to test as stated in 5-1.3,
an internal examination shall be made prior
to the hydrostatic test. The Procedures for
this internal examination shall be in accordance
with the requirements of the Standard for Visual
Inspection of Compressed Gas Cylinders (CGA C-6)
and Standard for Visual Inspection of High Pres-
sure Aluminum Compressed Gas Cylinders (CGA C-6),
published by the Compressed Gas Association.

The hydrostatic testing of compressed gas
cylinders and cartridges shall be in accordance
with the procedures specified in the pamphlet
Hethods for Hydrostatic Testing of Compressed
Gas Cylinders (Pamphlet C-l), published by the
Compressed Gas Association.

TESTING PROCEDURES FOR NONCOHPRESSED GAS TYPES. 0
The testing procedures for noncompressed gas
cylinders and she)ls and hose assemblies are
detailed in Appendix A of this standard.

TESTING PROCEDURES FOR HOSE ASSEHBLIES.
The testing procedures for hose assemblies
requiring a hydrostatic test are detailed
in Appendix A.

E RDN T

Comply: See response to Section 5-1.1.

Title

Title

Comply: See response to Section 5-1.1.

Comply: See response to Section 5-1.1.

Comply: See response to Section 5-1.1.

Comply:. See response to Section 5-1.1.

Title
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5-5.4.1

5-5.4.2

5-5.4.3

COHPRESSED GAS TYPES. For compressed gas
cylinders and cartridges passing a hydrostatic
test, the month and year shall be stamped into
the cylinder in accordance with the requirements
set forth by DOT or the Canadian Transport
Coaeission.

NOTE: It is important that the recording (stamping)
be placed only on the shoulder, top head, neck, or
footing (when so provided) of the cylinder.

NONCOHPESSED GAS TYPES. Extinguisher shells of
the non-compressed gas types that pass a hydro-
static test shall have the test information
recorded on a suitable metallic label or equally
durable material. The label shall be affixed
by a heatless process to the shell. These labels
shall be self-destructive when removal from an
extinguisher shell is attempted. The label
shall include the following information.

(a) Month and year the test was performed,
indicated by a perforation, such as by
a hand punch.

(b) Test pressure used.
(c) Name or initials of person performing the

test, or:name of agency performing the test.

Hose assembliqs passing a hydrostatic test
do not require recording.

Comply: See response to Section 5-1.1.

Comply: All non-compressed gas type
extinguishers, which have been
hydrostatically tested, do have self-
sticking labels, with the required
information,'ffixed the extinguisher
shell, except for approximately 30
extinguishers which did not have the tag
punched, denoting the test pressure used and
3 extinguishers which were missing tags.
Ref: Malkdown Checklist No. 1 thru 7.

For Information Only.
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1.0 PURPOSE

1.1 The purpose of this calculation is to 1dentify the applicable
sections of the NFPA Code addressed, determine a method of
verificat1on for each applicable code section and confirm compliance
for the plant fire protect1on systems within our review.

2.0 ASSUMPTIONS

For the purpose of this report, it 1s assumed that under most conditions
the authority having )urisdict1on was the arch1tect/engineer (A/E) for
the plant who is American Electric Power Service Corporation (AEPSC)
unless other wise inc1cated.

3. 0 METHODOLOGY

3.1 Reference Section 2.l.l of Impell Pro)ect Instruction PI-FP-01,
Revision l.

3.2 An item 1dentified in the Code Compliance Ver1fication Checklist
which "Does Not Comply" or is shown as an "Open Item" is further
discussed 1n the Code Compliance Summary Report, Impell Report.
Number 09-0120-0123.

4.0 RESULTS

Reference the Code Compliance Verification Checklist.

5.0 REFERENCES

NFPA 12 - Code Compliance Verification
ec st oo n ts

DATE
I+PELLq CALO HO

0120-108-002

PAGE
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References

0120-108-002A

Halkdown Verification Checklists

Ispeil Calculation, NFPA 12 - Code
Coepliance Halkdoun Verification
Check11st

0 01/26/88

PHI-2270

Procedures

Fire Protect1on 16

12-PHP-2070-TRN-108 Haintenance Sk111 s Training Program 1

07/09/87

04/23/87

12-PHP-2070-TRN-115 Fire Sr igade Training Prograa

Initial Start-Up Test Results

12-THP4030 STP.225.0'10 Control Roce Cable Vault CO2
Fire Suppression Test

12-THP4030 STP.225.020 Auxiliary Cable Vault CO2
Fire Suppress1on Test

7 12-THP4030 STP.225.030 Reactor Cable Tunnel Quad 1

CO2 F1re Suppression Test

12-THP4030 STP.225.031 Reactor Cable Tunnel Quad 2 CO2
Fire Suppression Test

12-THP4030 STP.225.032 Reactor Cable Tunnel Quad 3S C02
Fire Suppression Test

10 12-THP4030 STP.225.033 Reactor Cable Tunnel Quad 3H CO2
Fire Suppress1on Test

2 05/09/87

04/30/74

05/29/87

I

08/07/87

1 08/07/87

1 07/19/87

1 09/11/87

07/02/87

11 12-THP4030 STP.225.034

12 12-THP4030 STP.225.035

Reactor Cable Tunnel Quad 3N CO2
Fire Suppression Test

Reactor Cable Tunnel Quad 4 CO2
Fire Suppress1on Test

1 09/11/87

1 06/26/87
'

13 12-THP4030 STP.225.040 Unit 1 AS Diesels CO2
Fire Suppression Test

1 06/12/87

NFPh 12 - Code Compliance Verification
cc st o nts

PAGE
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References
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14

16

17

ld

19

20

12-THP4030 STP.225.041 Unit 1 CD Dlesels C02
Fire Suppression Test

12-THP4030 STP.225.042 DG 011 Puap t Valve Rooas CO2
Fire Suppression Test

12-THP4030 STP.225.050 4KV Sultchgear Rooe CO2
Fire Suppression Test

'l2-THP4030 STP.225.051 Ejaerg. Safety SAtchgear Roox C02
Fire Suppression Test

l2-THP4030 STP.225.052 CRD Trans. Svgr. Rooa CO2
Fire Suppression Test

12-THP4030 STP.225.053 Switchgear Cable Vault CO2
Fire Suppression Test

12-THP6040 PER.105HR Hose Reel Stations CO2
Fire Suppression Test

12-THP6030 1HP.142 Fire Detection Instruaentation
and Cardox Systea Surveillance
Testing (6 eath)

Technical Data

1 06/05/87

1 06/05/87

1 06/23/87

1 ~ 06/25/87

1 0?/02/87

1 09/04/87

0 04/25/86

10 05/09/87

0120-108-007

0120-108-008

SD-DCC-FP102

SD-DCC-FP103

Iepell Calculati'on, NFPA'720
Code Coepllance Verification
Checklist

Iapell Calculation, NFPA 72E
Code Coapllance Verification
Checklist

Los Pressure Carbon Dioxide
Fire Fighting Systeas

Fire Protection Systeas-
Nlseel 1aneous

Cardox Fire Extinguishing
Equipaent - lhnual

0 05/16/88

0 05/16/88

2 Draft

3 Draft

NFPA 12 - Code Compliance Verification
ec st o nte &

JOS HO
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6 Spec1 f1 cat1on
DCC PH1 MES

Naterlal Speci f1cation

I~5 Qaie.

4 11/09/72

10/08/71
02/16/71

12/03/87

0 04/02/71

12/08/87

Cardox Carbon Dlox1de Calculatlons-
Cardox Corporatlon

Or1glnal F1re Protect1on
Spec1 f1cat1on

Purchase Order for Carbon
01oxlde Replenlshaent

10 90871-040-7X

11 0120-108-002 Tepell Calculat1on, NFPA 12 - Code 0 04/18/88
Coepl1ance Verlf1catlon Check11st

Ltcens1ng Docueents

8 ROC froa D. K1pley Aebient Condlt1ons of Plant
to B. Gerve

DRP No. 74

1 FL-15771

1A SHEET 1

1B SHEET 2

1C SHEET 3

1D

1E

SHEET 4

SHEET 5

SHEET 5

1H SHEET 7

1G SHEET 6

Donald C. Cook, FHA,
Docket No. 50-316

Drav1ngs

Cardox Corporat1on,Dravlngs FL-15771

, I2 Tank Rooa

Aux111ary Bul1 ding CD2 Plp1ng

Aux111ary Bul 1 ding C02 P1 ping

Electr1c Sw1tchgear Area

D1esel Generator Rooes

Diesel Generator Rooes

Diesel Generator Rooes

Elecir1c Su1tchgear Area

1 01/30/87

F 06/28/74

E 02/10/72

C 02/15/72

G 09/28/72

E 09/28/72

F 06/28/74

E 06/28/76

F . .09/28/72
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References
(Continued)

lI SHEET 8

13 SHEET 9

1K SHEET 10

1L SHEET 11

1H SHEET 12

Reactor Cable Tunnels

Lube 011 Rooms, Turbine
Oil Tank Rooms

Svltchgear Cable Vault

Sultchgear and Control Room
Cable Vaults

Details (Bleeder Valve, Booster
Pilot Valve, Hosereel, Controls
Arrangement)

Ex~a
C 11/10/71

D 11/10/71

E 02/11/72

E 09/28/72

D 02/15/72

'N SHEET 13

10 SHEET 14

1P SHEET 15

1Q SHEET 16

1R SHEET 16

1S SHEET 17

1T SHEET 18

1U SHEET 19

lv SHEET 20

1H SHEET 21

Control Room Area D 02/15/72

07/12/71

11/10/71

11/10/71

Service Building and Record Storage 8

Service Building Second Floor . 0

Coeputer Rooms

Computer Rooms

7.5 Ton Storage Unit

17 Ton Storage Unit

- C 09/16/82

04/21/72

04/21/72

05/07/71

05/07/71

03/25/71

Electrical Control Cabinet with '

Hired,Panel

Control Cabinet and Panel Drilling A

Alarm System Elementary Line

2A OP-12-5153-0

2B OP-12-5153A-0

Floe Diagrams, Fire Protection - C02

17 Ton System Key Plan

Cardox Valve Details and Hose Reel'
Header Schematic Unit 1 8 2

10/02/87

10/02/87

2C OP-12-51538-0 Cardox Valve Details Unit 1 t 2 0 10/02/87
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References
(Continued)

2D

2E

,2F

2G

OP-12-5153C-0

OP-'l2-5153D-0

OP-12-5153'P-12-5153'H

OP-12-515~

2I OP-12-5153 H-0

2J OP-12-5153 J-0

2K OP-12-5153K-0

2L OP-12-5153L-0

Reactor Cable Tunnel

Reactor Cable Tunnel

Lover 40f Areas Unit 1

Upper 4KV (Svitchgear Cable Vault)
Unit 1

Lover 4'reas Unit 2

Upper 4KV (Svitchgear Cable Vault)
Unit 2

Conputer Rooe, ILH Security 8 7
f One Half Ton m2 Tank System
Unit 1 4 2

Gaergency Diesel and Fuel Oil
Transfer Puap Ra. Unit 1 L 2

Control Rooe and Auxiliary Cable
Vaults Unit 1 8 2

0 10/02/87

10/02/87

10/02/87

10/02/87

10/02/87

10/02/87

0 10/02/87

0 10/02/87

0 10/02/87
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This analysis evaluates the automatic carbon dioxide
fire suppression systems installed ln the following
fire area/zones to the requirements of NFPA 12. The
1968 edition of NFPA 12 was the edition under vhlch
the systems vere installed and evaluated.

Chapter 4 of this code applies to hand hose line
systems. Twenty one hand hose lines are installed ln
the area/zones evaluated to the requirements of this
code. The reels are located as follows:

m
O

Prn
5i
A)
%r

Cl
hl
O
I I Ol

Cl
00
I

lD
Cl
M

Vi OOx
O

n
O
CL

n
O
8'0

O

m

O

O

F
G

H

H

I
K
H
N .

V
H
Y
AA
BB
88
CC
00
II

KK
KK
LL

00
00
00
PP
PP

SS

BBB
BBB

7
8
9
10ll
13
15
16
18
19
21
23
24
25
26
27
38

39

40A
408
41

42A
428
42C
45

46A
468
46C
47A
478
55

56
57
58
59
60

71
72

1

1

1

,1
1

1

1

1

2
2
2
2
2
2
2
2
1

Quadrant 1 Cable Tunnel
Quadrant 4 Cable Tunnel
Quadrant 3N Cable Tunnel
Quadrant 3H Cable Tunnel
Quadrant 35 Cable Tunnel
Diesel Oll Pump Room
1 CD Diesel Generator Room
1 AB Diesel Generator Room
2 CD Diesel Generator Room
2 AB Diesel Generator Roea
Diesel 011 Pujap Room
Quadrant 3N Cable Tunnel
Quadrant 3H Cable Tunnel
Quadrant 3S Cable Tunnel

'uadrant4 Cable Tunnel
Quadrant 1 Cable Tunnel
Quadrant 2 Penetration
Cable Tunnel
Quadrant 2 Penetration
Cable Tunnel
4kv AB Svltchgear Room
4kv CD Swltchgear Roea
Eng. Safety Syst. 8 HCC
Room
EPS Transformer Room
EPS Control Rod Drive Room
EPS Hotor Control Room
Eng. Safety Syst. i HCC
Room
EPS Transformer Room
EPS Control Rod Drive Room
EPS Hotor Control Room
4kv AB Swltchgear Room
4kv CD Swltchgear Roea
Svltchgear Room Cable
Va,ul t
Auxiliary Cable Vault
Control Room Cable Vault
Control Room Cable Vault
Auxiliary Cable Vault
Swltchgear Room Cable
Vault
Unit 1 Computer Roea
Unit 2 Ceaputer Roea

Fire

HH

HH
HH

LL
NN

8
8
C
C
C
8
8
C

Fire
lana hautuktun
1 North wall of East/Nest corridor
5 On wall beside Haste Evap.

Condensate Tanks
5 On vali across from the freight

elevator
6N On North wall by HCC
6S On East vali by HCC's
79 On North wall of corridor between

DG's
85 On South wall of corridor bet~can

DG's
32 Behind elevator across from roll-

up door
44N On North wall of corridor across

from stair
44N On East wall by ramp
44S On East wall by ramp
41 On East wall by HCC's
45 On East wall by HCC's
90 On East wall - outside 4kv
96 On East wall - outside 4kv
52 On East wall by ltg. cabinet
51 On Nest wall by elevator
52 On East wall by HCC
129 Outside door of UlCR
130 Outside door of U2CR
69 On vali by stairs

12-ZCH-1

12-ZCH-2

12-ZCH-3
12-ZCH-7
12-ZCH-4

12-ZCH-6

12-ZCH-5

12-ZCH-21

12-ZCH-8
12-ZCH-12
12-ZCH-9
12-ZCH-18
12-ZCH-15
12-ZCH-ll
12-ZCH-10
12-ZCH-19
12-ZCH-13
12-ZCH-14
12-ZCH-17
12-ZCH-16
12-ZCH-20
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Mo. 69

No. 302
Ho. 306

Ko. 403

Ho. 409

Inertfng for Fire and Explosion
Prevention
Hotor Craft
Control of Gas Hazards on
Vessels to be Repaired.
Aircraft Rescue and Fire
Fighting Services at Airports
and Hel.iports.
Aircraft Hangars

Only those skilled in the field are
competent to design and ins'tall this
equipment. It may be necessary for many of
those charged with the purchasing,
inspecting, testings approving, operating and
maintaining this equipment to consult with an

THIR99UHI98

1. Purpose. This Standard is prepared for
the use and guidance of those charged with
the purchasing, designing, installing,
testing, inspecting, approving, listing,
operating or maintaining carbon dioxide fire
extinguishing systems, in order that such
equipment will function as intended
throughout its life.
2. This Standard contains aini~
requirements for carbon dioxide fire
extinguishing systems. It includes only the
necessary essentials to make the Standard
workable in the hands of those skilled in
this field. Portable carbon dioxide
equipment is covered in Standard for the
Installation of Portable Fire Extingulshers
NFPA No. 10, and in Recaeaended Good Practice
For the Haintenance and Use of Portable Fire
Extinguishers, HFPA No. 10A. Other

'ssociatedHFPA standards involving the use
of carbon dioxide include the following'.

Title

Information Only

Information Only
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O
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CI
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CL
ID

O0
8'0

ll

Ph

O

0

experienced and ceepetent fire protection
engineer in order to effectively discharge
their respective duties.

3. Arrangement. This Standard is arranged
as follows:

Introduction
Chapter 1 - General Information and

Requireaents
Chapter 2 - Total Flooding Systems
Chapter 3 - Local Application Systems
Chapter 4 - Hand Hose Line Systems
Chapter 5 - Standpipe Systems and Hobile

Supply
Appendix A - Explanatory
Appendix B - Examples of Hazard Protection

Chapters 1 through 5 constitute the body
of the Standard and contain the rules and
regulations necessary for properly designing,
installing, inspecting, testing, approving,
operating and maintaining carbon dioxide fire
extinguishing systems.

The Appendixes contain educational and
inforsatlve aaterial that will aid in
understanding and applying this Standard.

4. Definitions.

Information Only

Information Only: This entire section
has been oeitted.
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112

1121

113

1131

Scope. ChapteI 1 contains general inforaation
and the design and installation requireaents
for all features that are generally coemon to
all carbon dioxide systeas.

Carbon Dioxide. Carbon dioxide is a
colorless, odorless, electrically
nonconductive inert gas that is a suitable
aedlIaI for extinguishing fires.

Carbon dioxide extinguishes fire by reducing
the concentrations of oxygen and/or the
gaseous phase of the fuel in'he air to the
point Inhere coabustion stops.

Use and Liaitations. Carbon dioxide fire
extinguishing systeas are useful within the
liaits of this Standard in extinguishing
fires in specific hazards or equipaent and in
occupancies Dere an inert electrically
nonconductive aedlm is essential or
'desirabl ~ , Ichere cleanup of other aedia
presents a problea, or Here they are aore
econoaical to install than systens using
other aedia.

All areas or parts of a hazard to Ichlch or
froa Ichich a fire sqIy spread shall be
siaultaneously protiIcted.

V,D

Title

Titie
InfoIaation Only

Inforaation Only

Inforaation Only

Inforaation Only

Coaply.'The hazards IdIich are
provided Icith C02 protection for
total flooding are separated by fire
area or zone boundaries. The
area/zones evaluated vere all
substantially separated froa adjacent
area/zones by walls, doors, daapers,
etc. In all cases, except fire
zones 11 and 23, the protection is
provided throughout the area/zone.
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1132

1133

Soae of the sore iaportant types of hazards
and equipaent that carbon dioxide systees say
satisfactorily protect include:

1. Gaseous and liquid flyable aaterials.
2. Electrical hazards such as transforwers,

oil +<itches and circuit breakers, and
rotating equipnent.

3. Engines utilizing gasoline and other
flammable fuels.

4. Ordinary coebustibles such as paper, vood
and textiles.

5. Hazardous solids.

Carbon dioxide should not be used to
extinguish fires involving the following
saterials:

1. Chemicals containing their me oxygen
supply such as cellulose nitrate.

2. Reactive aetals such as sodi~,
potassim, aagnesim, titaniua, and
zirconium.

3. Hetal hydrides.

Types of Systens. 'There are four types of
systees recognized,in this Standard:

Total Flooding Systews.
Local Application Systews.
Hand Hose Line Systees.
Standpipe Systees and Hobile Supply

Fire barriers ieparate the protected
parts free the nonprotected parts of
zones 11 and 23.
Ref: Valkdovn Checklist No. 1;
Licensing Oocuwnt Ho. 1.

Information Only

Hot Applicabl ~ : Ho carbon dioxide
systews protecting these aaterials
vere obierved in safety related areas
during the valkdems.
Ref: Malkdmm Checklist Ho. 1.

Inforwation Only
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OZ

A0
0
lD

116

1161

1162

Package Systees (Kits). Package systems
consist of systea coeponents designed to be
installed according to pretested limitations
is approved or listed by a nationally
recognized testing laboratory.

Package Systens aay incorporate special
nozzles, flow rates, atthods of application,
nozzle placeeent, and quantities of carbon
dioxide'which say differ froe those detailed
elsewhere in this Standard since they are
designed for very specific hazirds. All
other requireeents of the Standard apply.

Package systees shall be installed to protect
hazards within the liaitations which have been
established by the testing laboratories where
listed.

Infomatl on Only

Hot Applicabl ~ : Package systees
protecting safety related areas
were not observed during walkdowns.
Ref: 'Alkdem Checklist No. 1.

Hot Applicabl ~ : Package systems
protecting safety related areas
were not observed during walkdems.
Ref: 'Alkdown Checkl'ist Ho. l.
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121

1211

1212

122

Hazards to Personnel. The discharge of large "

aeounts of carbon dioxide to extinguish fire
eay create hazards to personnel such as
oxygen deficiency and reduced visibility.
The dilution of the oxygen in the air, by the
carbon dioxide concentrations that will
extinguish fire, eay create ateospheres that
will not sustain life. Such abnospheres will
be produced in spaces protected by total
flooding and cay be produced by any large
volte discharges drifting and settling in
ad)acent low places such as cellars and
pits. Persons rendered unconscious in these
abnosphetes can usually be revived »ithout
any pereanent 311 effects when pronptly
recoved free such abnospheres.

Large volw» discharges of carbon dioxide eay
seriously interfere with visibility during
and lmediately after the discharge period.

Safety Requireeents. In any proposed use of
carbon dioxide where there is a possibility
that een eay be trapped in, or enter into
abnospheres cade hazardous by a carbon
dioxide discharge, suitable safeguards shall
be provided to insure prcept evacuation of
and to prevent entry into such abnospheres
and also to provide eeans for proept rescue
of any trapped personnel. Such safety ltees
as personnel trainidg, warning signs.
discharge alares, pre-discharge alares and
breathing apparatus shall be considered.

M,D

Title

Inforeation Only

Information Only

Info|cation Only

Coeply. Adninistrative procedures are
in place for all of the evaluated
arealzones which eandate that the
C02 systee is isolated by secur3ty
pnor to entry. Personnel cast 109
into the fire area/zone,.and a fire
watch is posted. Predischarge alares.
warning signs, etc., are provided for
all evaluated area/zones. SCBA's are
also readily available for use.
Ref: Nalkdown .Checklist Ho. 1;
Procedure Ho. 1, Sections 2.0 and 3.0.

Open Itee.'Locations of the pilot
control cabinets for the area/zones
are such that, except for zones 55,
56, 57, 58, 59, 60, 7, 27, 38 and 39,
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123 Electrical Clearances. All systel coeponents
shall be so located as to Naintain standard
electrical clearances froa live parts. See
Appendix A-123 for a table of clearances.

'leakage of CO2 from the protected
areas via doors, etc., say drop the
02 concentration near the pilot
control cabinet belov personnel
safety lilits prior to the colpletion
of the systole discharge.
Ref: Nalkdem Checklist No. l.
Does Not Caeply: The electro-
pne~tic cabinets and associated
Nanual control levers for the 4 «ain
header valves and zones 55, 56, 57,
58, 59 and 6O are located on the wa11

beside the C02 tank. The copper
tubing used to vent excess pressure
free each of these devices has been
disconnected froe the vent line,
allying excess CO2 to vent into
the room.
Ref: Nalkdovn Checklist Ho. 1.

Coeply: "Live parts" refers to
uninsulated, unenclosed, live
electrical coeponents. These
conditions uere not identified in the
hazards evaluated.
Ref: Nalkdmm Checklist Ho. l.
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Purchasing Speciftcittons. Specifications for
carbon dioxide fire extinguishing systens
shall be drawn up with care under supervision
of a canpetent engineer and with the advice
of the authority having 5ur'tsdictton. To
tnsure a satisfactory systel, the following
t tees should be included in the.
specifications.

The specifications should designate the
authority hiving 5urisdiction and indicate
whether plans are required.

Title

Colply.'Specifications ind RFC's «ere
drawn up under coepetent engineers
and «ent through a review and approval
process.
Ref: Technical Data Ho. 6 4 9.

Comply: The specification contains
these requirements.
Ref: Technical Data Ho. 9
Section 1:04.
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1312 The soectftcations should state that the
tnsta)litton shall conform to this Standard
and eeet the approval of the authority having
5urtsdiction.

1314 These specifications should require the pro-
vision of equipment> listed for the use
intended.

)313 . The specifications should include the specific "
tests that cay be required to eeet the
approval of the authort ty having 5urtsdtction.

Conply: The specification contains
these requtreoents.
Ref: Technical Data Ho. 9
Section 1:04.

Coeply: The speciftcatton contains
these requirelents.
Ref: Technical Data Ho. 9
Section 1;03.

Conply: The specification contains
this requtrement.
Ref: Technical Data Ho. 9
Section 1:04.

0
ag

132 Plans. Mhere plans are required, their
preparations shall be entrusted to none but
fully experienced and responsible persons.

Canply: Plan drawings were prepared
by the vendor «hose business is systen
design and installation.
Ref: Drawing Ho. 1A-lM.



CODE COHP

)iFPJF 1~@
T

Code
Section

Ho.
Code Section

Information Required
Verification Hethod

W ~ Malkdmm
D ~ Document Search

S~ry of Results
(List results and reference

details in calculations,
sketches, etc., as required)

Ox
m
O
m
D

1321 These plans shall be drawn to an indicated
scale or be suitably dimensioned and shall be
made so they can be easily reproduced.

Comply: The plans provided were
dimensioned and drawn to

seals�

.
Ref: Drawing No. 1A-1N.
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1322

1323 .

133

These plans shall contain sufficient detail
to en&le the authority having )urlsdictlon
to evaluate the hazard or hazards and to
evaluate the effectiveness of the system.
The detail on the hazards shall include the .
materials involved in the hazards, the
location of the hazards, the enclosure or
limits and isolation of the hazards, and
the exposures to the hazard.

The detail on the system shall include
information and calculations on the amount of
C02,'he location and flow rate of each
nozzle including equivalent orifice area; the
location. size and equivalent lengths of
pipe, fittings and hose; and the location and
size of the C02 storage facility.
Information shall be submitted pertaining to
the location and function of the detection
devices, operating devices, auxiliary
equipment, and electrical circuitry, if
used. Sufficient information shall be
indicated to identify properly the apparatus
and devices used. Any special features
should be adequately explained.

Approval of Plans.'1 Plans and calculations
shall be submitted to the authority having
Jurisdiction for approval before work starts.

Does Not Comply: This information was
not provided on system drawings.
Ref: Drawing No. lA-W.

Comply: The vendor calculations
provided the detail outlined in this
code requirement. Additional plant
drawings, schematics, and test
procedures contain sufficient
information.
Ref: Procedure No. 4-19: Technical
Data No. 7; Drawing Ho. 1A-lN..

Open Item: No doc~ntation was
provided to verify this requirement.
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1331 When field conditions necessitate any material
change from approved plans. the change must be
approved.

Open Item: Ho documentation was
provided to verify this requirement.

1332 When such material changes from approved
plans are made, corrected "as installed"
plans shall be supplied to the owner and
the authority having Jurisdiction.

Open Item: Ho documentation was
provided to verify this requirement.

AL

n ~ 134

O0
CL
m

Approval of Installations. The completed
system shall be tested by qualified personnel
to meet the approval of the authority having
)urisdiction. These tests shall be adequate
to determine that the system has been
properly installed and will function as
intended. Only listed or approved equipment
and devices shall be used in the systems.

Comply: Discharge tests were
performed on the systems evaluated.
The tests were satisfactory.
Ref: Procedure Ho. 4; Technical Data
No. 7.

Open Item: Ho test information for
zones 57 and 58 using the halon/C02
nozzles was available for review.
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1341 Such tests should include a test for
tightness up to the selector valve, and for
continuity of piping with free unobstructed
flow beyond the selector valve. The labeling
of devices with proper designations. and
instructions shall be checked. Operational
tests should be conducted on all devices
except cylinder valves in multi-cylinder high
pressure systems. ,Where conditions prevail
that make it difficult to determine
adequately the system requirements or design,
a suitable discharge and analysis test should
be made. See Sub-section 1313.

Open Item: The tests were not
documented to the degree to verify
all requirements of this code section.
Ref: Procedure Ho. 4.
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Nethods of Actuation. Systees shall be
classified as aanual or autoaatic in
accordance with the aethod of actuation.

A aanual systea is one in Dich h~ agency
is.required for actuation, although it aey
have other features that are autaeatic.

An autoaatic systea is one erich is actuated
by autaaatic aeans. Such systees shall also
hive neans for aenual actuation.

Detection of Fires. Fires or conditions likely
to produce fire aay be detected by visual
(human senses) or by autoeatic oeans.

Visual detection say be used only with per-
aission of the authority having 5urisdiction, .

except in annually actuated systems Dere
fire or conditions likely to produce'fire can
be readily detected by such scans.

Autoaatic detection say be by any listed or
approved method or:device that is

capable'f

detecting and indicating heat, flaee, saoke,
combustible vapors; or an abnoceal condition
in the hazard such as process trouble that

if,D

Coaply: The D.C. Cook FHA identifies
the systees is autoeatic or eanual in
the "fire suppression" write-up for
each fire xone.
Ref: Licensing Docent Ho. 1.

Information Only

Caeply'.. Nanual actuition is provided
for all evaluated systees by
electric pull stations. Nanual
aechanical scans of actuation is also
provided.
Ref: 'Alkdern Checklist Ho. 1;
Technical Data Ho. 1.

Inforaetion Only

Inforeation Only

Comply: Detectors are adequately
installed in the area/zones evaluated
except as identified belcw.
Ref: Technical Data No. 2.

Does Hot Cceply: Detectors ire not
installed adequately in the following
zones: 11, 10, 8, 7. 19, 26, 27, 45,
46C, 41, 42C, 42A, 38, 39, 60, 55.

1

0
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Code Section

An adequate and reliable source of energy
shall be used in detection systeas.

Operating Devices. Operating devices include
carbon dioxide releasing devices or valves,
discharge controls, and shut-dmm equipaent,
all of IdIich are necessary for successful
perforaance of the systea.

Operation shall be by listed or approved
aechanical, electrical, or pneIaIatic aeans.
An adequate and reliable source of energy
shall be used.

All devices shall be designed for the service
they IIill encounter, and shall not be readily
rendered inoperative or susceptible to
accidental operation. Devices shall be
noIaally designed to function properly froa-20'. to 150'. or aarked to indicate
teaperature liaitations.

Inforaation Required
Verification Hethod

V ~ Alkdmm
0 ~ Oocuaent Search

0

MID

'M,D

S~ry of Results
(List results and reference

details in calculations,
sketches, etc., as required)

They are spaced such that they do not
provide area IIide coverage.
Ref: Technical Data Ho. 2.

Coaply: The peter sources for
detection are reliable'
Ref: Technical Data Ho. 1.

Does Hot Coaplys Connections to the
parer sources are not in coapliance
with NFPA 720.
Ref: Technical Data No. l.
Inforaation Only

Coaply: The operation of the carbon
dioxide systeas is perforaed by listed
equipaent IIith the exception of the
follmIing:
Ref: 14lkdmm Checklist Ho. 1;
Technical Data Ho. l.
Does Hot Coaply: The ACI A909 panels
are not listed. The Pyra-lara "EFR C

GRC" panels aIe not in coapliance
with HFPA 720.
Ref: Technical Data No. l.
Coeply: The devices used are designed
for this service. They are not
noraally susceptible to accidental
operation.
Ref: Malkdmm Checklist Ho. 1;
Technical Data Ho. 1 S 2.
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1433

1434

All devices shall be located, installed or
suitably protected so that they are not
subject to «echanical, che«ical, or other
da«age which would render thee inoperative.

The nor«al «anual control for actuation shall
be located so as to be conveniently and
easily accessible at all ti«es including the
ti«e of fire. This control shall cause the
co«piete syste« to operate in its nor«al
fashion.

Co«ply: Operating devices for the
evaluated area/zones are located such
that they are not readily subject to
the da«age described in this code
require«ent.
Ref: Nalkdown Checklist Ho. 1.

Co«ply: The nor«al «anual control
for actuation is located conveniently
{«ost usually outside the access door
to the protected area) for all area/
zones except for those identified
below.
Ref: Malkdmm Checklist Ho. l.
Does Hot Co«ply: The electric «anual
pull for xone 7 is located in zone
44N; the electric «anual pull for
zone 27 is located in zone 44S. In
both cases personnel «ust travel
through one additional fire xone to
reach the «anual pull station.
Zones 7 and 27 are not radiation
control acess areas. Zones 44H and
44S are in a radiation access control
area. The shortest travel distance to
a «anual pull station For zones 7 and
27 would be through a radiation
control access area.
Ref: lhlkdown Checklist Ho. 1 ~

Does Hot Co«ply: The «anual pull for
fire zones 56 and 57 {control roo«
cable vaults) are also located outside
their respective doors on the east
wall. These doors coaaenicate to a
radiation controlled access zone.
Travel through these doors is also not
likely due to cable trays.
Ref: Nalkdown Checklist Ho. 1.

Pm
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143g

All autoaatically operated valves controlling
the release and distribution of carbon
dioxide shall be provided with approved
independent aeans for eeergency manual
operation. If the means for eenual actuation.
of the systee required fn Sub-section 1412
provides approved positive operation
independent of the autocratic actuation, it
soy be used as an eeergency means. The
eeergency scans, preferably mechanical, shall
be easily accessible and located close to the
valves controlled. If possible, the systeo
should be designed so that eeergency
actuation can be accoeplished free one
location. This does not apply to secondary
high pressure cylinders.

Hanual controls shall not require a pull oF
sere than 40 lbs. (force) nor a aoveaent of
nore than 14 inches to secure operation.

Mhere gas pressure frm cylinders is used as a
means for releasing rcaeining cylinders and the
supply consists of oore than two cylinders not
less than two cylinders shall be used for such
operation.

All shut-dern devices shall be considered
integral parts of the systoa and shall
function with the systole operation.

\

All aanual operating devices shall be
identified as to the hazard they protect.

N,D

N,D

NI0

M,D

Coeply: All autoeatic valves say be
operated pneueatically via a signal
froo the electric aenual station or
free the pilot control cabinet.
Ref: Malkdown Checklist Ho. 1;
Technical Data Ho. 3 4 S.

Does Hot Coeply: In the following
cases the v™alves are not located close
to the aanual pull stations:

Zone 56
Zone 57

Ref: Malkdown Checklist Ho. 1.

Open Itoa: Doc~ntation to verify
this requirement was not availabl ~
for review.
Ref: Nalkdem Checklist Ho. l.
Hot Applicable: The actuation
described in this requlreeent is not
provided for systees protecting safety
related areas as observed by
walkdowns.
Ref: 'Alkdem Checklist No. 1.

Coeply: The systew description
describes the shutdown devices.
Shutdown devices function upon
actuation of the CO> system.
Ref: Nalkdmm ChecRlist Ho. 1;
Technical Data Ho. 1 f Ho. 3 Section
7.2.

Coeply: All operating devices are
identifed for the hazard they protect.
Ref: Malkdown Checklist Ho. l.
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1152

Supervision. Supervision of autanatic systexIs
is advisable where the possible loss because
of any delay of actuation say be high and/or
where the detection or control systews are so
extensive and cIxnplex that they cannot be
readily checked by visual or other
inspection. 'lien supervision is provided it
should be so arranged that there will be
iInoedlate indication of failure. The extent
and type of supervision shall be approved by
the authoIity having )urisdlctlon.

AlarxIs and Indicators. Alarms and/or
indicators xIay be needed to indicate the
operation pf a systesI, haxards to personnel
or failure of any supervised device or
~ quipeent, Such devices should be of such a
type. and should be provided in such numbers
and at such locations is 'are necessary to
accoeplish satisfactorily their purpose
subject to approval of the authority having
)urisdiction. They Nay be audible, visual or .
ol factory.

A positive alarxI or indicator should be
provided to show that the system has operated
and nust be teserviced.

An ilare should be provided to indicate thel

operation of autmatic systesIs in case of an
imnediate personnel response is desired.

N,D

M,D

VI D

,N,D

Cmply: Local electrical supervision
of circuits is adequate.
Ref: Malkdown Checklist Ho. 1;
Technical Data Ko. 1.

Does Hot Coemply: Reoate signaling of
CO> signals to the contIol rom does
no% have electrical supervision.
Ref: Technical Data Ho. 1.

Cmply: Predischarge alarxIs, header
pressuifation alarxIs and alarxIs for
loss of supervision (systeeI trouble)
ire provided and alarm in the control
roan. Also, a wintergreen scent is
provided in the pipeline for the
discharge.
Ref: 'Alkdown Checklist Ho. 1;
Technical Data Ho. 1 C 3.

Cmply: The control rooa receives
an alarm upon systesI discharge which
is not silenced (or reset) until the
Cardox panel(s) have been reset.
Procedures are also in place which
dictate that the tank is filled whenit falls below an acceptable level.
Ref: Malkdown Checklist Ho. 1;
Technical Data Ho. 1 N 3.

Cmply: Detection signals which
actuate the C02 systei also alara in
the control rom. Operation of the
CO2 systee itself also alarms in
the control rom.
Alares are also indicated on the pull
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Alaras should be provided to give positive
learning of a discharge Ichere hazard to
personnel xIay exist. Such alarms should
function to lIarn against personnel entry into
hazardous areas as long as such hazards exist
or until such hazards are properly recognized.
See Article 12.

Alarms indicating failure of supervised devices
or equipeent shall give proept and positive
indication of any failure and shall be
distinctive frosI alarms indicating operation
or hazardous conditions.

N, D

stations at the entrances to the
hazards via a lanp during systen
discharge.
Ref: Alkdem Checklist No. 1;
Technical Data No. 1.

Coeply'. A predischarge alaIxI is
provided for each C02 zone. AlarxIs
(discharge) are not coepletely reset
until the Cardox panel is reset.
Ref: MalkdInm Checklist Ko. 1;
Technical Data No. 1 t 3.

Ccxnply: The control rooxI receives
alarms Idlich indicate systems are
abnormal.
Ref: Technical Data No. 1.
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151

1511

1512

1513

152

quantities. The axxIunt of carbon dioxide in
the systIxe shall be. at least sufficient for
the largest single hazard protected or group
of hazards which are to be protected
sieultaneously.

Where hand hose lines xIay be used on a hazard
protected by a fixed systel, separate
supplies shall be provided unless sufficient
carbon dioxide is provided to insure that the
fixed protection for the largest singl ~

hazard upon Aich the hose lines sIay be used
will not be )eopardized. See Section 411.

Where continuous protection is required, the
reserve quantity shall be as aany eultiples
of these mini~ amounts as the authority
having )urisdiction considers necessary.

Both prilary and reserve supplies for fixed
storage shall be perxIanently connected to the
piping and arranged for easy change-over,
except where the authority having
Jurisdiction peraits an unconnected reserve.

equality. Carbon dioxide used for initial
supply and replenishaent shall be of good
coeaercial grade, free of water and other
contaminents that xIight cause container
corrosion or interfere with free discharge
through nozzle orifices. In general, carbon
dioxide obtained by converting dry ice to
liquid will not be satisfactory unless it is

.properly processed to remove excess water and
oil.

Title

Coeply: The 17 ton carbon dioxide
supply is sufficient for the largest
single hazard for 2 discharges.
Rtf: Technical Data Ho. 3
Section 8.5.

Coeply: Two discharges of the 17 ton
systesI into the largest hazard still
Naintains a level of 39.6% of the
tank capacity.
Ref: Technical Data Ho. 3
Section '8.5.

Coeply: See response to coda
section 151.

Hot Applicable: This requirenent is
applicable to high pressure storage
cylinders which are aIranged in
separate banks. This arrangeoent does
not provide protection for the
area/zones evaluated.
Ref: 'Alkdown Checklist Ho. l.
Coeply: The carbon dioxide used to
replenish the 17 and 7.5 ton carbon
dioxide tanks xIeets these
requireeents.
Ref: Technical Data Ho. 10.

6'm
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The vapor phase shall be not less than 99.5
percent carbon dioxide IIith no detectable off
taste or odor.

The water content of the liquid phase shall be
not zIore than 0.01 percent by IIeight (xIinus30'; deII point).

CoeplyI The carbon dioxide used to
replenish the 17 and 7.5 ton carbon
dioxide tanks xIeets these
requirelents.
Ref: Technical Data Ho. 10.

CIxnplyz The carbon dioxide used to
replenish the 17 and 7.5 ton carbon
dioxide tanks meets this requirement.
Ref: Technical Oata Ho. 10.
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1541

Oil content shall be not Nore than 10 p.p.xI.
by weight.

Replenisheent. The tile needed to obtain
carbon dioxide for replenisheent to restore
systems to operating condition shall be
considered'as a ~or factor in determining
the reserve supply needed.

Storage Containers. Storage containers and
accessories shall. be so located and arranged
that inspection, testing, recharging and
other maintenance is facilitated and
interruption to protection is held to a
~Iiniaxa.

Storage containers shall be located as near as
possible to the hazard or hazards they
protect. but they should not be located IdIere
they %11 be exposed to a fire or explosion
in these hazards.

CIxnplyz The carbon dioxide used to
replenish the 17 and 7.5 ton carbon
dioxide tanks meets this requirelent.
Ref: Technical Oata Ho. 10.

CIxnply. The systeeI is sized such
that at least 2 coeplete discharges
into the largest hazard eIay be
accoeplished. This establishes an
adequate quantity of agent until
replinisheent is accomplished.
Ref: Technical Oata Ho. 3
Section 8.5.

Coeplyz The 17 ton tank, refrigeration
unit, etc. are located on the

609'levationand are easily accessibl ~ .
Recharging is accoepllshed via piping
to the outside (back) of the plant
erich is easily accessed.
Ref: NalkdInm Checklist Ho. l.
Coeply: The carbon dioxide container
is centrally located in the Auxiliary
Building on the 609'levation.
The rooe in which it is located is
also sprinklered.
Ref: MalkdInm Checklist Ho. l.

O 0m~N +
0 rg
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1542 Storage containers should not be located so as
to be sub5ect to severe weather conditions or
be sub]ect to nechanical, cheeical or other
d8$ 4ge ~

Coeply.'The container is located in
the radiation controlled entry arei
of the Auxiliary Building. It is not
readily sub5ected to the duege
described in this code section.
Ref: Walkdmm Checklist No. l.

1543 When excessive cliaatic or aechanical exposures
are expected, suitable guards or enclosures
shall be provided.

Coeply.'The exposures described in
this code section are not noreally
expected in the area where the carbon
dioxide tink is located.
Ref: Nalkdmm Checklist No. l.

0 '0

A
0
D

155

1551

1552

High Pressure Storage Containers. The carbon
dioxide supply shall be stored in rechargeable
containers designed to hold pressurized carbon
dioxide in liquid fore at ataospheric
tenperatures. corresponding to a nominal
pressure of 850 psi at 70'- F.

High pressure containers or cylinders shall be
constructed, tested and aerked in accordance
with U.S. Deparbnent of Transportation
specifications (in currant effect upon date
of manufacture and test) for DOT-3A,
SAA-1800, or higher, seamless steel
cylinders. Charged cylinders shall be tested
for tightness before shipeent in accordance
with an approved procedure.

High pressure cylinders used in fire
~xtinguishing systems shall not be recharged
without hydrostatic test (and reearking) if
nore than five year) has elapsed froa the
date of last test. Cylinders continuously in
service without discharging cay be retained
in service for a eaxixxxn of twelve years froa
the date of last hydrostatic test. At the
end of twelve years'. they shall be discharged
and retested before returning thee to service.

Not Applicabl ~ : High pressure storage
containers are not protecting safety
related areis. Code sections 1551
through 1555 are also not applicabl ~

since they establish requireeents for
high pressure storage cylinders.
Ref: Nalkdown Checklist No. 1.

Not Applicable: See response to code
section 155.

Not Applicable: See response to code
section 155.
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Each cylinder shall be provided with a safety.
device to relieve excess pressures, safely in
advance of the rated cylinder test pressure.
I.C.C. approved. frangible safety'discs shall
be accordingly fitted.
Men xIanl folded, cylinders shall be adequately

amounted

and suitably supported in a rack
provided for the purpose including facilities
for convenient individual servicing or
content weighings. Autoeatic Neans shall be
provided to prevent the loss of carbon
dioxide froxI the eIanifold if the systea is
operated when any cylinder is Ieloved for
Naintenance.

Individual cylinders shall be used having a
'standard weight capacity such as 35, 50, 75 or
100 lbs. of carbon dioxide content. For very
ssIall systems sialler capacity cylinders Nay
be used. Only interchangeable cylinders of
one selected siae shall be manifolded within
a systesI to provide the required total supply.

For local application systems general aInbient
storage temperatures shall not exceed 120'
nor be less than 32'. unless the systexI is
designed for proper operation with storage
teeperatures outside of this range. External
heating or cooling Nay be used to keep the
tenperature within this range. NIen special
cylinder charges are used the cylinders shall
be appropriately larked.

Low Pressure Storage Containers. Low pressure
storage containers shall be designed to
sIaintain the carbon dioxide supply at a
nonlnal pressure of 300 psi corresponding to
a tenperature of approximately O'.

Hot Applicable: See response to code
section 155.

Hot Applicable. See response to code
section 155.

Hot Applicable: See response to code
section 155.

Hot Applicabl ~ . There are no local
application C02 systees protect3ng
safety related areas.
Ref: Malkdown Checklist Ho. 1.

CIxnply: The Cardox low pressure
storage container is designed to
these paraleters.
Ref: Technical Data Ho. 3 Sections
7.5 S 7.6 and Ho. 5.
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The pressure container shall be cade, tested,
approved, equipped and earked in accordance
with the current specifications of the
Aeerican Society of Nechanical Engineers
(A.S.H.E.) Code for Unfired Pressure
Vessels. The design working pressure shall
be at least 325 psi.

In addition to the code requireeents, each
pressure container shall be equipped with a
liquid level gauge, a pressure gauge, and a
high-low pressure supervisory alare set at
approxieately 315 and 250 psi. A special
relief valve (in addition to code
requireeents) eay be provided for controlled
bleed-off at a pressure below the setting of
the cain safety valve.

The pressure container shall be insulated and
equipped with refrigeration and/or heating
eeans if necessary. Heating need not be
provided unless known eeteorological data
indicates the occurrence of aebient
teeperatures which will cool the contents of
the tank sufficiently to reduce the pressure
below 250 psi (approxieately -10'.).
The refr3geration systee shall be capabl ~ of
eaintaining O'. in the pressure container
under the lowest expected aebient
teeperature. Operation shall be
autaeatically controlled within practical
lieits.
The heatin~ systee when required shall be cap-
able of ea ntaining .O' in the pressure
container under the lowest expected aebient
teeperature. Operation shall be automatically
controlled within practical lieits.

M, D

33, 0

WI D

Coeply.'The Cardax law pressure
storage container is designed to
these paraeeters.
Ref: Techn3cal Data No. 3 Sections
7.5 C 7.6 and Ho. 5.

Coeplys The Cardox tank contains the
coeponents described in this code
section.
Ref: Alkdawn Checklist No. 1;
Technical Data No. 3 Sections 7.5 4

7.6 and )3o. 5.

Caeply.'The Cardox tank is provided
wi th insulation and refrigeration.
Heating is not required since the
tank is located in an environeent
controlled area.
Ref: 33alkdawn Checklist Ho. 1;
Technical Data Ko. 3 Sections 7.5 4
7.6 and Ho. 5.

Caeply-'he refr3geration systee
installed at the plant eeets the
requireeents of this code section.
Ref: 33alkdown Checklist Na. 1;
Technical Data No. 5.

Hot Applicable: The carbon dioxide
tank is not installed in a location
where heating would be required.
Ref: Technical Data No. 8.

e Q4>~u
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16.

161
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Piping. Piping shall be nonconbustible and
shall withstand the expected teeperatures
without deforaatlon. Iron or steel'- pipe and
fittings preferably should be galvanized
inside and out. Copper or brass pipe or
tubing xIay be used without additional
corrosion protection. Black steel pipe nIay
be used in noncorrosive abnospheres. Special
corrosion-resistant xIaterials or coatings sIay
be required in severely corrosive
abnospheres. Because of the lov teeperatures
encountered during discharge, the pipe and
fittings used should be xIade of eaterial
having suitable low teoperature
characteristics. Steel pipe conforsIing to
ASTH Specification A-53 has been found to
have satisfactory lov temperature
characteristics.

Ordinary cast iron pipe and fittings shall not
be used.

Generally, welded )oints, screwed or flanged ~

fittings (malleable iron, steel, or ductil ~
iron) are used. Flush bushings shall not be
used. Khan hex bushings are used, nore than
one pipe size reduction is recaanended to
provide adequate strength. Suitable flared,
coepression type, or brazed fittings xIay be
used with copper oj brass tubing. Mhere
brazed )oints are used, the brazing alloy
shall have a eelting point of 1000'.

oI'igher.

'M, D

Title

Coeply'The piping for the carbon
dioxide systexIs are steel. ASTH
A-106 Grade B.
Ref: Technical Data Ho. 6.

Conply: The fittings are specified as
ASTH A-105 or A-181 Grade I on II
flanged carbon steel.
Ref: Technical Data Ho. 6.

Coeply'The fittings in the facility
are in coepliance with this code
requiresIent. Ho flush bushings vere
observed during walkdowns.
Ref: Malkdovn Checklist Ho. 1;
Technical Data No. 6.
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In systems using high pressure supply, pipe and
fittings shall have a ainiaam bursting pressure
of 5MO p'si. In the case of steel pipe,
standard weight (Schedule 40) Nay be used in
sizes up through 3/4 inch IPS and extra heavy
(Schedule 80) should be used in sizes over
3/4 inch IPS. Extra heavy Nalleable iron
fittings should be used through 2 inch IPS;
and forged steel fittings in all larger sizes.

In systeis using low pressure supply, pipe
and fittings shall have a iinixxxe bursting
pressure of 1800 psi. In the case of steel
piping it is recamended that for piping
under continuous pressure extra heavy pipe be
used «ith forged steel fittings. Piping
between the easter valve and selector valves
should be extra heavy using 300 lb. aalleable
iron screwed fittings or standard weight pipe .

with welded connections using standard weight
welded fittings. On open end pipe, screwed
connec'tions Nay be used «ith standard weight
pipe and 300 lb. Nalleable iron fittings.
Arrangleent and Installation of Piping and
Fittings. Piping shall be installed in
accordance with good coamercial practices.

All piping shall be laid out to reduce friction
losses to a reasonable minie'nd care shall be
taken to avoid possible restrictions due to
foreign Natter or fjaulty fabrication.

M, 0

Hot Applicable: See response to code
section 155.

Coeply: The specification describes
pipe and fittings which are related to
this criteria.
Ref: 'echnical Data Ho. 6.

Coeply: The walkdown did not identify
any areas where piping and fittings
were not installed in accordance with
good coamercial practices.
Ref: Valkdown Checklist Ho. l.
Coiply: See response to code
section 162.
Ref: Technical Data Ho. 5, 7, 4 9.

N m
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The piping system shall be securely supported
with due allowance for expansion and
contraction and shall not be subject to
mechanical, chemical, or other damage. Where
explosions are possible, the piping system
shall be hung from supports that are least
likely to be displaced.

Pipe shall be reamed and cleaned before
assembly, and after assembly the entire piping
system shall be blown out before nozzles or
discharge devices are installed.

M, 0 Comply: See response to code
section 162.
Rtf: Technical Data No. 9.

Open Item: No documentation was
available which could verify this
code requirement.
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1624

1625

In systems where valve arrangement introduces
sections of closed piping, such sections
shall be equipped with pressure relief
devices or the valves shall be designed to
prevent entrapment of liquid carbon d3oxide.
The pressure relief devices shall operate
between 2400 and 3000 psi on systems supplied
with high pressure storage, and at 450 psi on
systems supplied by low pressure storage.
Were pressure operated cylinder valves are
used, a means shall be provided to vent any
cylinder gas leakage from the manifold but
which w311 prevent loss of gas when the
system operates.

All pressure relief devices shall be of such
design and so located that the discharge of
C02 therefrom will hot injure personnel or
be otherwise objectionable.

Mi 0

M,,D

Comply: Sections of closed pip3ng are
created due to the use of selector
valves. However, the design of these
valves permits for the depressurization
of sections of closed piping as the
liquid carbon dioxide expands into its
vapor state.
Ref: Valkdmm Checklist No. 1;
Technical Data No. 5 Part 3.

Comply: The pressure relief devices
for the systems (except for those
identified below) are installed so that
venting should not cause injury or be
objectionabl e.
Ref: Malkdown Checklist No. l.
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Valves. All valves shall be suitable for the
intended use, particularly in regard to flow
capacity and operation. They shall be used
only under temperatures and other conditions
for which they are listed or approved.

Valves used in systems with high pressure
storage and constantly under pressure shall
have a mini~ bursting pressure of 6000 psi
while those not under constant pressure shall
have a minie'ursting pressure of, at least.
5000 psi.

. Valves used in systems using low pressure
storage shall withstand a hydrostatic test to
1800 psi without permanent distortion.

Valves shall not be subject to Nechanical,
cheeical'r other damage.

Valves shall be. rated for equivalent length
in terms of the pipe or tubing sizes with
which they will be 'used. The equivalent
length of cylinder valves shall include
syphon tube, valve, discharge head and
flexible connector.

N, 0 Colply: The valves/fittings, etc.
are suitable for this use with the
following exception.
Ref: Nalkdown Checklist No. 1.

Open Itel: No documentation could be
found to verify the'atings or
acceptability of the check valves.
Installed to isolate the carbon
dioxide systems from the Halon
systems protecting the control room
cable vaults (zones 57 t 58).

Not Applicable: See response to code
section 155.

Open Item: No documentation was
available to verify this requirement.

Comply: The valves are installed
along ceiling line and/or walls for
the zones evaluated and are not
readily subject to the damage
described in this requirement.
Ref: Valkdown Checklist No. l.
Open Item: No doc~ntation was
available to verify this requirement.
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Discharge Nozzlee. Discharge nozzles shall be
suitable'or

the use intended and shall. be
listed or approved for discharge
characteristics. The discharge nozzle
consists of the orifice and any associated
horn, shield, oI'affle.
Discharge nozzles shall be of adequate strength
for use Qth the expected vorking pressures,
be able to resist noIaal mechanical damage,
and constructed to IIithstand expected
tenperatures IIithout deformation.

Discharge orificee shall be of corrosion-
resistant zIetal.

Discharge nozzles used in local application
systeei should be so connected and supported
that they sIay not readily be put out of
adjusteent.

Discharge nozzles shill be peINanently marked.
to identify the nozzl ~ and to shor the
equivalent single orifice diameter regardless
of shape and number of orifices. This
equivalent diameter shall refeI to the orifice
diameter of the "Standard" single orifice type
nozzle having the saxIe flee rate as the
nozzle in question. The marking shall be
readily discernible after installation. The
"Standard" orifice is an orifice hiving a
rounded entry IIith g coefficient of discharge
not less than 0.98 'and flmI characteristics
as given in Tables 2 and 3. For equivalent
orifice diameters, the code given in Table 1

Nay be used.

Coeply.'The nozzles are designed for
this service. They are of corrosion
resistant eetal construction.
Ref: Alkdmm Checklist Ho. 1.

Coeply: The nozzles are designed for
this service. They are of corrosion
resistant Natal construction.
Ref: Malkdovn Checklist Ho. l.

Coeply: The nozzles are designed for
this service. They are of corrosion
resistant zIetal construction.
Ref: Alkdovn Checklist Ho. 1.

Hot Applicable: There are no local
application C02 systems providing
protection for safety related areas.
Ref: Alkdovn Checklist Ho. 1.

Comply: Hozzles which could be
observed during walkdmm contained
the information necessary to satisfy
this requireeent.
Ref: Alkdmnl Checklist Ho. l.
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1645

165

1651

1652

Code Section

, Discharge nozzles shall be provided with
frangible discs or blow-out caps where clogging
by foreign naterials is likely. These
devices shall provide an unobstructed opening
upon system operation.

Pipe and Orifice Size Determination. Pipe
sizes and orifice areas shall be selected on
the basis of calculations to deliver the
required rate of flow at each nozzle.

The following equation or curves developed
therefroa shall be used to determine the
pressure drop in the pipe line:

5.25
2 (3647) (0 Y)

1.25
L+ 8.08 {0 2)

9 ~ Flow rate Fn lbs/nin
0 Inside pipe diameter (actual) in

inches
L Equipeent length of pipeline in feet
Y C 2 ~ Factors depending on storage and

line pressure.

For systees with lo'w pressure storage, flow
shall be calculated on the basis of an
average storage pressure of 300 psia during
discharge. The discharge rate for equivalent
orifices shall be based on the values given
in Table 2. Design nozzle pressures should
not be less than 125 psia.

Information Required
Verification Hethod

N Val kdown
0 ~ Oocuaent Search

Suaaary of Results
{List results and reference

details in calculations,
sketches, etc., as required)

Coeply'. The zones evaluated did not
present the likelihood of clogged
nozzles.
Ref: Valkdown Checklist Ko. 1.

Canply: See response to code
section 1651.

Open Itee: Ho hydraulic calculations
were found for the control rooa cable ,
vault systees with the dual purpose
Halon/C02 nozzles.

Coeply: The systees were calculated
by a vendor calculation. It is
assmed that the calculations utilized
the inforeation in this code section.
Additionally, discharge tests were
perforeed on all systems.
Ref: Procedure Ho. 4; Technical Data
Ho. 7.

Comply: The systems were calculated
by a vendor calculation. It is
ass~d that the calculations utilized
the information in this code section.
Additionally, discharge tests were
perfomed on all systems.
Ref: Procedure Ho. 4; Technical Data
Ho. 7.
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1653 For systels Ath high pressure storage, fler
shall be calculated on the basis of an average
storage pressure of 750 psia during discharge
for nodal 70'. storage. The discharge
rate through equivalent orifices shall be
based on the values given in Table 3. Oesign
nozzle pressures at 70'. storage should not
be less than 200 psia.

Not Applicable: See response to code
section 155.
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Inspection and Tests. At least annually all
carbon dioxide systems shall be thoroughly
inspected and tested fol proper operation by
a competent engineer or 'inspector. Regular
service contracts with the manufacturer or-
installing company are recemended..

The goal of this inspection and testing shall
be not only to insure that the system is in

-full operating condition but shall indicate
the probable continuance of that condition
until the next inspection.

Suitable discharge tests shall be made when
any inspection indicates their advisability.

The engineer's report with recoanendations
shall be filed with the owner.

Between the regular service contract inspection
or tests, the system shall be inspected
visually or otherwise by approved or
competent'ersonnel, following an approved
schedule.

At least semiannually, all high pressure
cylinders shall be'eighed. If, at any time,
a container shows a loss in net content of
more than 10 percejt, it shall be refilled
or replaced.

At least annually, the liquid level gages of
low pressure containers should be checked for
accuracy. If, at any time, a container shows
a loss of more thin 10 percent, it shall be
refilled, unless the minimum gas requirements
are still provided.

Title

Ooes Not Comply: The systems are
currently tested on an 18 month basis.
Ref: Procedure No. 5-19.

Comply: The inspection/test procedure
details a "puff test" which ensures
that the system functions properly.
Ref: Procedure No. 5-19.

Open Item: No documentation was
available for review for this code
requirenent.

Comply: The systems are technical
specification and a file of their
testing is maintained.
Ref: Procedure Ko. 5-19.

Comply'. An inspection/test of the
controls is provided on a 6 month
basis for the systems evaluated.
Ref: Procedure No. 21.

Not Applicable: See response to code
'ection 155.

Open Item: No docunentation was
found to verify .that the liquid level
gages are checked annually.
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Naintenance. These systews shall be
maintained in full operating condition at all
times. Use, iwpairment, and restoration of
this protection should be reported proeptly
to the authority having 5urisdiction.

Any troubles or iwpairaents shall be corrected
at once by competent personnel.

Instruction. All persons Ao say be expected
to inspect, test, aaintain, or operate carbon
dioxide fire extinguishing systees shall be
thoroughly trained and kept thoroughly
trained in the functions they are expected to
perfom.

Training prograes approved by the authority
hiving Jurisdiction shall be established to
accoeplish this.

M, D. Conply: The test/maintenance
requirements conform to this code
requirenent. Additionally, procedures
are in place for system impairment.
Ref: Procedure Ho. 1 4 5-19.

Open Itee. Ho documentation to verify
this requirement ~as available for
revins.

Coeply.'Personnel Ao are responsible;
for testing the systees are trained
for the functions they perform.
Ref: Procedure Ho. 2.

Coeply: The training programs are
approved by the appropriate groups
within AEPSC. In this instance,
AEPSC is the authority having
)urisdiction'.
Ref: Procedure Ho. 2.
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Description. A total flooding system consists
of a fixed supply of carbon dioxide
permanently connected to fixed piping, with
fixed nozzles arranged to discharge carbon
dioxide into an enclosed space or enclosure
about the hazard.

Uses. This type of system may be used where
there is a permanent enclosure about the
hazard that is adequate to enable the
required concentration to be built up, and to.
be maintained for the required period of time
to insure the complete and peraanent
extinguishment of the fire in the specific
combustible material or materials involved.

Examples of hazards that may be successfully
protected by Total Flooding Systems include
rooms, vaults, enclosed machines, ovens,
containers, and the contents thereof.

General Requirements. Total flooding systems
shall be designed, installed, tested and
maintained in accordance with the applicable
requirements in the previous chapter and with
the additional requirements set forth in this
chapter. I

Enclosure. Under this class of protection,
a reasonably well enclosed space is assumed
in order to minimize the loss of the
extinguishing medium. The area of allowable
unclosable openings depends upon the type of
combustibles involved.

Title

Title

Information Only

Information Only

Information Only

Not applicabl ~ . This paragraph is
verified by the verification of the
code sections in this chapter and
Chapter 1. All applicable code
sections are verified.

Title
Infoteation Only

(jg
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for flash or surface fires such as will be
present with flaxxIable liquids, the total
square foot area of unclosable openings
should not exceed 3 percent of the cubic foot
volume of the space or 10 percent of the
total square foot area of all sides, top and
bottom of the enclosure, whichever is
smaller. These unclosable openings shall be
compensated for by additional carban dioxide
as specified in Sub-section 2351. If this
area is exceeded the system should be tested
to assure proper perforxIance.

For deep seated fires such as «ill be involved
with solids, unclosable openings should be
restricted to seal) openings near or in the
ceiling. If any other openings than ceiling
openings are involved, the system shauld be
tested to assure propeI'erfonnance.

To prevent fire from spreading through openings
to adjacent hazards or work areas wh3ch may
be possible reignition sources. such openings
shall be provided with automatic closures or
screening nozzles. The gas required for such
protection shall be dn addition to the noIeal
requirement for total flooding. See Sub-
section 3436. NIere,such confinement of gas
is impracticable, protection shall be extended
to include these ad)acent hazards or work areas.

if, D

N, D

Comply: There are no unclosabl ~
openings of the size discussed in this
code section in areas which have
carbon dioxide systems designed for
flash or surface fires.
Ref: Walkdawn Checklist No. l.

Comply.'here are no unclosable
openings except for the areas
identified below.
Ref: italkdown Checklist Ho. 1;
Drawing No. 2A-2L.

Does Not Coaply: Two reactor cable
quadrants contain large openings in
the ceiling. The walls forming a
corridor in the switchgear rooms also
contain gaps.
Ref: 'Malkdown Checklist Ho. 1.

Comply: There are no unclosable
openings except for the areas identi-
fied below.
Ref: Nalkdown Checklist Ho. 1;
Drawing Ho. 2A-2L.

Does Hot Comply: Two reactor cable
quadrants contain large openings in
the ceiling. The walls forming a
corridor in the switchgear roams also
containing gaps. Additional gas is
not provided to compensate for this
leakage.
Ref: Malkdown Checklist No. l.
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In the case of process and storage tanks «here
safe venting of flyable vapors and gases
cannot be realized the use of external local
application systems outlined in Sub-section
3436 is required.

'Leakage and Ventilation. Since the efficiency
of carbon dioxide systems depends upon the
maintenance of an extinguishing concentration
of carbon dioxide, leakage of gas from the
space shall be kept to a minimum and
compensated for by applying extra gas.

Mhere possible, openings such as doorways,
«indows, etc. shall be arranged to close
automatically before or simultaneously «ith
the state of the carbon dioxide discharge or
Subsections 2351 and 2441 shall be followed.

i%ere forced air ventilating systems are
involved. they shall be preferably shut down
and/or closed before or simultaneously with
the start of the carbon dioxide discharge or
additional compensating gas be provided.
See Sub-section 2332.

> ~

Types of Fires. Firei which can be
extinguished by total flooding methods may be
divided into two categories: namely, (1)
surface fires 3nvolving flanmable liquids,
gases and solids and (2) deep seated fires
involving solids'sub)ect to smoldering.

M, D

'M, D

M, D

.Not Applicable: The hazards described
in this requirement are not provided
«ith C02 protection in safety
related areas.
Ref: Alkdown Checklist No. 1.

Comply: A revie« of system test
results indicates that the
concentrations are reached and held
for a specified period of time.
Ref: Malkdown Checklist Ho. 1;
Procedure No. 4.

Comply: Openings in the evaluated
area/zones are closed «ith the
exception of the following.
Ref: 3Ialkdown Checklist No. 1;
Drawing No. 2A-2L.

Does Not Comply.'ne door in fire
zone 18 is not provided «3th a closure
to operate at system discharge. 'lso,
2 reactor cable quad's contain curtain
type dampers in the ceiling «hich
close upon operation of a fusible link.
Ref: Malkdown Checklist Ko. l.
Conply: Fans are shutdown as a part
of the system operation.
Ref: Nalkdown Checklist .No. 1;
Technical Data Ho. l.

Information Only
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Surface fires are the aest coaaon hazard
particularly adaptable to extinguishment by
total flooding systees. They are sub)ect to
proept extlngulsheent Ken carbon dioxide is
quickly introduced into the enclosure in
sufficient quantity to overcoee leakage and
provide an extinguishing concentration for
the particular aaterials involved.

For deep seated fires, the required
extinguishing concentration aust be
eaintained for a sufficient period of tice to
allo+ the saelderlng to be extinguished and
the eaterial to cool to a point at Mich
reignition All not occur when the inert
abnosphere is dissipated. In any event, it
is necessary to inspect the hazard
lanedlately thereafter to sake certain that
extlnguisheent is coeplete and to reeove any
eaterlal involved in the fire.
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Genera). The quantity of carbon dioxide for
surface type fires is based on average
conditions assming fairly prompt
extinguisheent. A reasonab1 ~ allegiance for
noraal leakage is included in the basic
volme factors but correction xxjst be aade
for the type of eaterial involved and any
other special conditions.

Flaxzaabl e Haterial s. Proper consideration
shall be given to the determination of the
design concentration of carbon dioxide
required for the type of flaaaable material
involved in the hazard. The design
concentration is determined by adding a
suitable safety factor (2') to the minimum
effective concentration.

Table 4 gives the theoretical minie'arbon
dioxide concentration and the suggested
sining design carbon dioxide concentration
to prevent ignition of saee coaaon liquidS
and gases.

For eaterials not given in the above table,
the eini~ theoretical carbon dioxide
concentration shall be obtained froo soee
recognized source or deterained by test. If
eaxieum residual'oxygen values are available,
the theoretical carbon dioxide concentration
say be calculated by the follering foraula:

Title

Inforaation Only

Coeply: A design concentration
of 34% is used for the areas Dere
coebustibl ~ liquids (oil) nay be
found, such as zones 13. 15, 16,
1S and 19. This concentration
is consistent with Table 4 of
NFPA 12-1968 Edition.
Ref: Technical Data No. 7.

Coeply: See response to code
section 232.

Not Applicable: The potential fuels
found in the zones under discussion
are covered by Table 4.
Ref: Nalkdown Checklist No. 1.

0
+m
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Vol~ Factor, The voluee factor used to
deterline the basic quantity of carbon
dioxide to protect an enclosure containing a
eaterial requiring a design concentration up
to 34 per cent shall be in accordance with
Table 5.

In figuring the net cubic capacity to be
protected, due allowance say be sade for
peraanent nonrelovable impereeable structure
aaterially reducing the volwe.

As the average saall space has
proportionately lore boundary area per
enclosed voluee than a larger space. greater
proportionate leakages are anticipated and
accounted for by the graded volte factors in
Table-5.

In two or nore interconnected volumes where
"free flow" of'carbon dioxide can take place,
the carbon dioxide quantity shall be the sm
of the quantities calculated for each volte,
using its respective voluee factor from
Table 5. If one volte requires greater than
normal concentration (See Section 234), the
higher concentration shall be used in. all
interconnected volules.

Coeply: The voluae/agent quantity
calculations used the values
identified in Table 5 of the code
requireeent.
Ref: Technical Data No. 7.

Inforeation Only

Inforeation Only

Not Applicabl~ : The hazard description
in this requireaent is not present in
safety related areas which contain
fuels subJect to surface fires and
therefore they are not subJect to this
requi recent.
Ref: Malkdmm Checklist Ko. l.
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Naterial Conversion Factor. For eaterials
requiring a design concentration over 34 per
cent. the basic quantity of carbon dioxide
calculated froo the voluee factor given in
Section 233 shall be, increased by aeltiplying
this quantity by theiappropriate conversion
factor given in Figure 1.

Special Conditions. Additional quantities of
carbon dioxide shall be provided to
coepensate for any special condition that nay
adversely affect the extinguishing efficiency.

O Not Applicabl~ : See response to code
section 232.

Not Applicable: Special conditions
requiring additional agent were not
identified except as identified in
code section 2212.
Ref: Nalkdown Checklist No. 1.
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AL

Qh
x$

Cl
M
lD
I I

CQ
I

C)
C)

2351

2352

2353

2354

2355

Any openings that cannot bt closed at tht
tiwe of..extinguishwent shall be coepensated
for by the addition of not less than 1 pound
of carbon dioxide per square foot of
opening. This awount of carbon dioxidt shall
be app1ied through the regular distribution
system. See Sub-section 2211.

For ventilating systaas which cannot be shut
down, additional carbon dioxide shall be added
to the spact through the regular distribution .

systeN in an amount coeputed by dividing the
volINIt zxIved duI'ing the liquid discharge
period by the flooding factor. This shall be
multiplied by the material conversion factor
(determined in Section 234) when the design
concentration is greater than 34 per cent.

For applications where the nodal temperature
of the enclosure is abovt 200'., a 1 per cent
increase in the calculated total quantity of
carbon dioxide is recozNIended for tach
additional 5'. above 200'.
For applications where 'the norxIal temperature
of the enclosure is below O'.. a 1 per cent
increase in the calculated total quantity of
carbon dioxide is recoxxxInded for each degree
below O'.
Under noreal conditions, surface fires are
usually extinguished'uring the discharge
period. Except for unusual conditions, it
will not be necessary to provide txtra carbon-
-dioxide to zIaintain the concentration.

N>D

Not Applicablt: There are no
unencl'oseable openings within the
zones subject to this code section
requirement except as identified in
code section 2212.
Ref: Nalkdown Checklist No. 1.

Not Applicablt: The configuration
described in this requiresIent is not
provided with C02 protection in
safety rtlated areas.
Ref: Vaikdown Checklist Ho. 1;
Drawings Ho. 2A-2L.

InforxIation Only: Also, this rtquire-
nent is not applicablt since the
hazard described in this requireient
is not present with C02 protection
in safety related areas.

Infomation Only.'Also, this require-
ment is not applicable sinct the
hazard described in this requireient
.is not present with C02 protection
in safety related areas.

Inforwation Only
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Inforeation Required
Verification Nethod

~ N w Nalkdom
D Oocuaent Search

S~ary of Results
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OZ
mA

fh
$ 0

C)
I l
o
CO
I

C)
C)

24

241

242

2421

2422

General. The quantity of carbon dioxide for
deep-seated type fires is based on fairly
tight enclosures because the concentration
oust be maintained for a substantial period
of time to assure complete extingulshoent.
Any possible leakage aust be given special
consideration since no alla<ance is included
in the basic flooding factors.Combustibles

materials. For combustible
Naterials capable of producing deep seated
fires, the required carbon dioxide
concentrations cannot bi deteralned uith the
same accuracy possible with surface burning
materials. The extinguishing concentration
vill vary with the sess of material present
because of the thermal insulating effects.
Flooding factors have. therefore, been
determined on the basis of practical test
conditions.

The flooding factors in Table 6 have been
established for specific hazards under
average use and storage conditions.

Flooding factors for other deep-seated fires
shall be Justified to the satisfaction of the
authority having Jurisdiction before use.
Proper consideration shall be given to the
Ness of material to be protected because the
rate of cooling is reduced by the thermal
insulating effects.

Information Only

Inforaation Only

Information Only

Coeply.'The fire zones which are
subJect to this code section
requirement contain "Ory electrical,
wiring insulation hazards in general"
such as described in Table 6 of
HFPA-12-1968 Edition. These zones
are designed to SC C02
concentration Aich is consistant
with Table 6.
Ref: Technical Data Ho. 7.

0
>mA
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1 ~ Valkdem
D Document Search

Smeary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

0x
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C)

C)
I I

C)
CO
I

C)
C)

m
rt

n0
0

CI0
8'0

0

ID

0

0

243

2441

Volwe Consideration. The volue of the
space shall be determined in accordance with
Sub-section 2331. The basic quantity of
carbon dioxide required to protect an
enclosure shall be obtained by treating the
vol~ of the enclosure by the appropriate
flooding factor given in Section 242.

Special Conditions. Additional quantities of
carbon dioxide shall be provided to
compensate for any special condition that may
adversely affect the extinguishing
efficiency. See also Sub-sections 2352 and
2353.

Any openings that cannot be closed at the
time of extinguishment shall be compensated
for by the addition of carbon dioxide equal
in volme to the expected leakage volte
during the extinguishing period. If leakage
is appreciable, consideration shall be given
to an extended discharge system as covered in
Section 253. Also see Sub-section 2212.

Comply: The appropriate flooding
factors were applied to their volts.
Ref: Technical Data No. 7.

Open Item: No documentation was
found to verify the method of ,
determining the hazard volte.

Comply: The systems were all tested.
Any zones which did not achieve the
design concentration were discharged
for a longer period of time until the
design concentration was set. This
time then became the system discharge
time.
Ref: Procedure No. 4.

Comply.'ee response to code section
2213.

Does Not Comply: See response to code
2213.

0
~~a

m
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0x
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CO
I
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Cl

n
0
CL

Cl0
8'0

0

tb

V

0

0

25

251

252

2521

2522

2523

General. The distribution system for applying
carbon dioxide to enclosed hazards shall be
designed with due consideration for the
aaterials involved and the nature of the
enclosure since these ltees aay require
various discharge tiaes and rates of
application.

Rate of Application. The ainimm design rate
of application shall be based on the quantity
of carbon dioxide and the saxi~ tine to
achieve design concentration.

For surface fires, the design concentration
shall be achieved within one minute.

For high pressure systems, if a part of the
hazard is to be protected by total flooding,
the discharge rate for the total flooding
portion shall be coaputed as specified in
Sub-section 3323.

For deep-seated fires, the design concentration
shall be achieved wi'thin seven minutes but
the rate shall not be less than that required
to develop a concentration of 30 per cent in '

minutes.

M, O

Title

Coeply: Hydraulic calculations were
perfomed to determine the orifice
sizes. Tests were conducted to
verify the systee performance.
Ref: Nalkdown Checklist Ho. 1;
Procedure Ho. 4; Technical Data Ho. 7.

Coeply: The calculations were
performed by the vendor and are
assueed to be in accordance with
this re+ireeent.
Ref: Technical Data Ho. 7.

Does Not Coeply: The discharge tiees
for a design concentration of 34K for
the zones which are designed to
accoeplish 34M subject to surface
fires are all in excess of 1 ainute.
Ref: Procedure Ho. 4; Technical Data
No. 7.

Hot Applicable. See response to code
section 155.

C«xxply: The design concentration(s)
for the zones subject to deepseated
fires are all achieved within
7 ainutes. The discharge tioes are
short enough that 30% is also
obtained within 2 oinutes.
Ref: Procedure Ho. 4.
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253

'531

2532

2533

2534

Extended Rate of Application. Where leakage
's

appreciable and the design concentration
must be obtained quickly and maintained for
an extended period of time, carbon dioxide
provided for leakage compensation may be
applied at a reduced rate.

This type of system is particularly
applicable to enclosed rotating electrical
apparatus, such as generators, motors and
convertors, but it may also be used on ordinary
total flooding applications where suitable.

The minixxzn design concentration shall be
obtained within the time limits specified in
Section 252.

The extended rate of discharge shall be
sufficient to maintain the minimum concentration.

For enclosed rotating electrical equipment a
minimum concentration of 30 per cent should be
maintained for the deceleration period but
not less than 20 minutes.

'iping Systems. Piping shall be designed in
accordance with Section 165 to deliver the
required rate of application at each nozzle.

Information Only

Not Applicable: The walkdowns did not
identify any hazards as described in
this code requirement.
Ref: 'Malkdem Checklist No. 1.

Hot Applicable: See response to code
section 2531.

Not Applicable: See response to code
section 2531.

Hot Applicable: See response to code
section 2531.

Comply: The systems were calculated
by a listed vendor program.
Additionally, discharge tests were
performed on all systems.
Ref: Procedure No. 4;
Technical Data No. 7.

Open Item: Ho hydraulic calculations
were found for the control room cable
vault systems with the dual purpose
Halon/C02 nozzles.
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2541

2542

255

2551

High pressure storage telperatures aey range
froe O'F to 130'F vtthout requiring special
aethods of compensating for changing flov
rates.

For high pressure storage temperatures below
O'F or above 130'F, special design features
say be required to assure proper flov rates.

Nozzle Sizing and Distribution. Hozzles used
in connection vtth total flooding systees
vtth either high or lov pressure supply shall
be of the type east suitable for the intended
purpose and shall be properly loaded to
achieve the best results.

The type of nozzles selected and their
placelent shall be such that the discharge
«tll not unduly splash flaIIaable liquids or
create dust clouds that aight extend the
fire, create an explosion or othervtse
adversely affect the contents of the
enclosure. Nozzles vary tn design and
discharge characteristics and shall be
selected on the basis of their adequacy for
the use intended.

N. D

Hot Applicable: See response to code
section 155.

Not Applicable: See response to code
section 155.

Coeply.'Flov calculations
vere prepared for the arealzones.
Dt scharge tests vere satt sf ac tort 1y
erforeed for the protected areas.
ef: Pr'ocedure No. 4; Technical

Data No. 7.

Open Itee: No docwentatton vas
found to verify the concentration and
holding tile of the agent for the
control rooo cable vaults, (zones 57
C 58) «tth the nev nozzles installed
for Halon protection.

Not Applicable: The hazards described
tn this code requtreoent are not
provided tn safety related areas.
Ref: Nalkdovn Checklist No. l.
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A
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Cl
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Cl
CO
I

C)o

n0
CL
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26

261

262

2621

2622

General. The venting of flyable vapors and
pressure build-up froe the discharge of
quantities of carbon dioxide into closed
spaces should be considered. Venting of
flannable vapors is covered in Sub-section
2214. The pressure venting consideration
involves such variables as enclosure strength
and in)ection rate.

Pressure Relief Venting. Porosity and
leakages such as at doors, windows, and
dampers, though not readily apparent or
easily calculated have been found to provide
sufficient relief for the normal carbon
dioxide flooding systems without the need for
additional venting. Record storage rooes,
refrigerated spaces, and duct work have also
been found to need no additional venting when
tested under their average systew conditions.

For very tight enclosures, the area necessary
for free venting aay be calculated froa the
following formula, assming the expansion of
carbon dioxide to be 9 cu. ft./lb.
where'X Free venting area in sq. in.

g Calculated carbon dioxide flow
rate in lbs/Win.

P ~ Allowable strength of enclosure
in lbs'/sq. ft.

In aany instances, particularly when
hazardous aaterials are involved, relief
openings are already provided for explosion
venting. These and other available openings
often provide adequate venting.

Infomation Only

Information Only

Information Only

Information Only

O
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2623

Code Section

Qeeral construction practices provide the
guide in Table 7 for considering the nodal
strength and alienable pressures of average
enclosures.

Information Required
Verification Nethod

M a Malkdoe
0 ~ Oocueent Search

Suaaary of Results
(List results and reference

. details in calculations,
sketches, etc., as required)

Information Only
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mA
m
C7

This entire chapter has been eeitted since there are no

systees of this type protecting safety related areas.
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S~ry of Results
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412

413

Description. Hand hose line systems consist
oi a hose reel or rack. hose, and discharge
nozzle assembly connected by fixed piping to
a supply of carbon dioxide. A separate
carbon dioxide supply can be provided for
hand hose line use or carbon dioxide can be
iped fry a central storage unit which aay
e supplying several hose lines or fixed

manual or automatic systems. See Sub-section
1511.

Uses. Hand hose systees aey be used to
supplaoent fixed fire protection systews or
to supplement first aid fire extinguishers
for the protection of specific hazards for
which carbon dioxide is a suitable
extinguishing agent. These systems should
not be used as a substitute for other fixed
carbon dioxide fire extinguishing systems
equipped with fixed nozzles, except where the
hazard cannot adequately or economically be
provided with fixed protection. The decision
as to whether hose lines are applicable to
the particular hazard shall rest upon the
authority having 5urisdiction.

General Requirements.; Hand hose line systems
shall be installed a'nd eeintained in
accordance with the applicable requireeents
of Chapters 1, 2, and 3 except as outlined
below.

I, D

Titl@

Title

Information Only

Information Only

Conply: The hose lines installed to
cover the specific pieces of equipment
within their vicinity. Additionally,
they are tested under their own
procedures.
Ref: Procedure Ho. 20.
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n

AL

42

421

43

431

432

Hand hose line systems Nay be used to combat
fires in all hazards covered under Chapter 1,
except those «hich are inaccessible and
beyond the scope of wanual fire fighting.

Location. Hand hose line stations shall be
placed such that they are easily accessible
and «ithin reach of the most distant hazard
«hich they are expected to protect. In
general, they shall not be located such that
they are exposed to the hazard.

Spacing. If eultiple hose stations are used,
they shall be spaced so that any area «ith .
the hazard sIay be covered by one or NoIe hose
lines.

Title

InforxIation Only

Titl~

Coeply: Hose stations are placed such
that they are accessable and can reach.
the hazard «hich they are expected to

'rotect.

Ref: Milkdo«n Checklist Ho. l.

Coeply: Valkdo«ns verified that
electrical equipoent is «ithin reach
of the provided hose station and this
is the equipeent or hazard to be
protected.
Ref: Nalkdo«n Checklist Ho. 1.

CD
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O
Z
n Rate and Duration of Dischargt. Tht rate and

duration of discharge and consequently the
agount of carbon dioxide should bi dettreined
by the type and potential size of the
hazard. A hand hose lint should have a
sufficient quantity of carbon dioxide to
ptreit its use for at least 1 ainute.

Provision 'for Use by Inexptrienced Personnel.
Tht possibility of these hose lines being
used by inexperienced personnel eust be
considered and adequate provision cade so
that there All be a sufficient supply of
carbon dioxide to enable thee to effect
~xtinguisheent oF the hazards they art likely
to tncounter.

Sieultaneous Use of Host Lints. Mhere
sieultaneous use of two or core hose lines is
possible, a sufficient quantity of

carbon'ioxide

should be available to supply the
eaxixxeI nueber of nozxles that are likely to
be used at any one tice for at least one
einutt.

M, D

Ti tlt
Coeply: The COy hose stations are
supplied froeI

tlirt

17 ton COy tank
located in fire xone 44N. This supply
is sufficient to eeet the requireetnts
of this code section.
Ref: Technical Data No. 3 Section S.5.

Coeply: Set response to code
section 441.
The 17 ton supply is sufficient to
coepensatt for use by intxptrienced
people.
Ref: Ttchnical Data No. 3.

Coeply: The CO2 hose stations are
located such that the likely
eaxieue nueber in use should not
exceed 3 host stations. The 17 ton
C02 supply is sufficient to eeet
the requireeents of this codt section.
Ref: Technical Data No. 3 Section
8.5.
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45

451

452

453

4541

Hose. Hose lines on systees with high
pressure supply shall have a eIinimn bursting
pI'assure of 50tm psi, and hose lines of
systees with loII pressure supply shall have a
sIiniaxm bursting pressure of 180D psi.

Discharge Nozzle AsseIebly. Hose lines shall
be equipped with a discharge nozzle asseibly
Rich can be easily handled by one eIan and
which contains a quick opening shut-off valve
to control the flIwof carbon dioxide through
the nozzle in a

suitable'andle

for directing
the discharge. The attacheIent of the
discharge nozzle asseebly to the hose by
sIeans of a sIIivel connection is desirable for
providing aIore ease of Nanipulation.

Hose Line Storage. The hose shall be coiled
on a hose reel or rack such that it IIlll be
ready for iInnediate use IIithout the necessity
of coupling and Nay be uncoiled IIith a
sIiniaxa of delay. If installed outdoors, it
should be protected against the IIeather.

Charging the Hose Line. Operation of hand
hose line systesIs depends upon annual
actuation and xIanual aanipulatlon of a
discharge nozzle. Speed and silplicity of
operation is, therefore, essential for
successful extingulihaent.

All controls for act'uating the system shall
be located in the isaediate vicinity of the
hose reel.

Title

Not Applicable: See response to code
section 155.

Coeply: The hose lines are provided
IIith a nozzle and valve such that
flet Nay be controlled by a single
individual. The handle provides a
sIeans tO direct the discharge.
Ref: MalkdIne Checklist No. l.

Coeply: The hose, in all cases, is
provided on a reel. None are installed
outdoors.
Ref: Malkdmm Checklist No. 1.

InforzIation Only

Coeply: The electric aanual stations
are located on the wall ad)acent to
each hose station.
Ref: NalkdInnI Checklist No. 1.
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4543.

Code Section

The carbon dioxide supply shall be located as
close to the hose reel as possible so that
liquid carbon dioxide «ill be supplied to the
hose line «ith a ainiem of delay after
actuation.

Except «hen in actual use, pressure should
not be peraitted to reeain in the hose line.

Inforeation Required
Verification Nethod

M ~ Malkdo«n
O Occurrent Search

M, 0

S~ry of Results
(List results and reference

details in calculations,
sketches, etc., as required)

Coeply: The 17 ton COy tank is
centrally located in tlie auxiliary
building so that the piping runs
to hose stations are not excessive.
Also. release vents are provided on
the hose stations so that delay in
discharge is decreased.
Ref: Nalkdo«n Checklist Ho 1;
Technical Data No. 3 4 5.

Coeply: The vendor supplied valves
pereit the release of excess pressure.
Ref: Technical Oata Ho. 5.
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Successful extinguishwent of fire with hand
hose lines is greatly dependent upon the
individual ability and technique of the
operator. All personnel who are likely to
use this equipoant at the tise 'of a fire
shall be properly trained in its operation
and in the fire fighting techniques
applicable to this equipment.

Coeply.'Fire brigade Nenbers are
trained in the use of carbon dioxide
fire fighting equlpotnt.
Ref: Procedure Ho. 3.
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This entire chapter has been mitted
since there are no systesIs of this
type protecting safety related areas.
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I .0 PURPOSE

1.1 The purpose of this calculation 1s to 1denttfy the applicable
sect)ons of the NFPA Code addressed, determIne a method of
ver)f)cation for each appl)cable code section and confirm compIiance
for the plant fire protection systems within our review.

2.0 ASSUMPTIONS

For the purpose of this report, $ t $ s assumed that under most conditions
the authority having )ur)sd1ctlon was the architect/engineer (A/E) for
the plant who Is American Electr)c Power Service Corporation (AEPSC)
unless other wIse )nc1cated.

3.0 METHODOLOGY

3.1 Reference Section 2.1.1 of Impell Pro)ect Instruction PI-FP-Ol,
Revlslon 1.

3.2 An Item identified 1n the Code Compliance Verification Checklist
which "Does Not Comply" or 1s shown as an "Open Item", 3s further
d)scussed $ n the Code Compliance Summary Report, Impell Report
Number 09-0120-0123.

4.0 RESULTS

Reference the Code Compliance Verfflcat)on Checklist.

S.O REFERENCES.

NFPA 12A - Code Compliance Verification
ec st oo n ts

IQPELLqji
~5 No 0120-108

0120-108-003

PAGE
2

OF

5I



References

0120-108-003A

P%I-2270

12-PHP-2070-TRN-115

12-PHP-2070-TRN-108

12THP4030.STP.224

12HHP4030.STP.019

Halkdown Verification Checklists
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Scope. This standard contains mtniaxm
requirements for halogenated agent fire
extinguishing systems. It includes only the
necessary essentials to make the standard
workable in the hands of those skilled in
this field. Portable halogenated agent
extinguishers are covered in HFPA 10,
Standard for Portable Fire Extinguishers.

Only those skilled in this work are competent
. to design and install this equipment. It may

be necessary for many of those charged with
the purchasing, inspecting, testing,
approving, operating, and maintaining this
equipment to consult with an experienced and
competent. fire protection engineer in order
to effectively discharge their respective
duties.

Purpose. This standard is prepared for use
and guidance of those charged with the
purchasing, designing, installing, testing,
inspecting, approving, listing, operating,
and maintaining halogenated agent
extinguishing systems (Halon 1301), in order
that such equipment will function as intended
throughout its life.
Pre-engineered systems (packaged systems)
consists of system 'components designed to
be installed according to pretested
limitations as approved or listed by a
nationally recognized testing laboratory.
Pre-engineered systems may incorporate
special nozzles, flow rates, methods of
application, nozzle placement, pressurization
levels, and quantities of agent which may
differ from those detailed else~here in this
standard since they are designed for very
specific hazards. ~ All other requirements of

N, 0

Title

Information Only

Information Only

Comply: The Halon systems for the
Unit 1 and 2 Computer Rooms (zones 71
and 72) are the only pre-engineered
systems in the area/zones evaluated.
They are installed such that the
hazards are protected within the
limitations of the established design
guides. Specific compliance/non-
compliance of these two systems to
other code sections will be addressed
within those code sections.
Ref: Malkdown Checklist Ho. 1;
Technical Data No. 1.
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1-4.2

1-4.2.1

the standard apply. Pre-engineered systesIs
shall be installed to protect hazards within
the lisIitations IdIich have been established
by the testing laboratories IdIere listed.

Arrangeoent. This standard is arranged as
follmrs:

Introduction
Chapter 1 - General InfoIxIation and

RequiresIents
Chapter 2 - Total Flooding SystemIs
Chapter 3 —Local Application Systees
Appendix A - Explanatory
Appendix 8 —Reference Publications

Chapters 1 through 3 constitute the body of
the standard and contain the rules and
regulations necessary for properly designing,
installing, inspecting, testing, approving,
operating. and xIaintaining halogenated agent
fire extinguishing systees.

The Appendix contains educational and
inforxIative xIaterial that will aid in
understanding and applying this standard.

~ij~n

Hetric units of aeasureeent in this standard
are in accordance jith the sIodernized aetric
systesI knInnI as the International SystesI of
Units (Sl). Tm units (litre and bar),
outside of but recognized by SI, aIe ceanonly
used in international fire protection.

Information Only

Information Only: This entire
section has been oaitted.

Title

InfoIxIation Only
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1-4.2.2

1-5

1-5.1

1-5.2

1-5.2.1

1-5.2.2

1-5.3 .

1-5.3.1

1-5.3.2

If a value for measurement as given in the
standard is followed by an equivalent value in

'therunits, the first stated is to be
regarded as the I'equireeent. A given
equivalent value may be approximate.

nd n

The infoIxIation and requirements in Chapter 1

. are generally coaxen to all Halon 1301
(bromotrifluoromethane CBrF3) systems.

~1~1
Halon 1301 is a colorless, odorless,
electrically nonconductive gas that is an
effective mediImI for extinguishing fires.
According to present knowledge, Halon 1301
extinguishes fires by inhibiting the chemical
reaction of fuel and oxygen. The
extinguishing effect due to cooling, or
dilution"of oxygen or fuel vapor

- concentration, is minor.

Halon 1301 fire extinguiShing systems are
useful within the limits of this standard in
extinguishing fires in specific hazards or
equipment. and in occupancies where an
electrically noncoriductive medium is
essential or desirable, where cleanup of
other media present's a problem, or Were
weight vs. extinguishing potential is a
factor.

Some of the more important types of hazards
and equipment that Halon 1301 systems may
satisfactorily protect include:

(a) Gaseous and liquid flannable materials.

Information Only'This information
will, however, be complied with as
systems are reviewed. The first
stated values will be used.

Title

Information Only

Title

Information Only

Information Only

Title

Informati on Only

Information Only
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1-5.3.3

1-5.3.4

1-5.3.5

(b) Electrical hazards such as transfoImers,
oil switches and circuit breakers. and '-

rotating equipment.

(c) Engines utilizing gasoline and other
flazNIable fuels.

(d) Ordinary combustibles such as paper,
wood, and textiles.

(e) Hazardous solids.

(f) Electronic computers, data processing
'quipmentand control rooms.

Halon 1301 has not been found effective on
the following:

(a) Certain chemicals or mixtures of
chemicals such as cellulose nitrate and
gunpowder which are capable of rapid
oxidation in the absence of air.

(b) Reactive metals such as sodium,
potassium, magnesium, titanium,
zirconium, uranium, and plutonium.

(c) Hetal hydrides.

(d) Chemicals capable of undergoing
autothermal decomposition, such as
certain organic peroxides and hydrazine.

Specific limitatioIIs are placed on Halon 1301
total flooding systems. (See 2-1.1.3 and
2-1.1.4.)

Electrostatic charging of nongrounded
conductors may occur during the discharge of
liquified gases. In discharging Halon 1301
into or near potentially explosive

Information Only

Information Only: The referenced
code sections will be verified.

Information Only
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1-5.4

1-5.5

1-5.5.1
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atmospheres, see HFPA 77, Recoaaended
Practice on Static Electricity. (See
Appendix B.)

Duration of Protection. It is important that
an effective agent concentration not only be
achieved but that it be maintained for a
sufficient period of time to allow effective
emergency action by trained personnel. This
is equally important in all classes of fires
since a persistent ignition source (e.g., an
arc, heat source, oxyacetylene torch or.
"deep-seated" fire) can lead to a recurrence
of the initial event once the agent has
dissipated. Halon 1301 extinguishing systems
normally provide protection for a period of
minutes but are exceptionally effective for
certain applications. Water supplies for
standard sprinklers, on the other hand, are
normally designed to provide protection for
one-half to 4 hours duration but sprinklers
may be less effective in controlling many
fires. The designer, the buyer and the
emergency force in particular shall be fully
aware of the advantages and limitations of
each, the residual risks being assumed and
the proper emergency procedures.

There are two types of systems recognized in
this standard: Total Flooding Systems and
Local Application Systems.

A Total Flooding System consists of a supply
of Halon 1301 arranged to discharge into, andfill to the proper concentration, an enclosed
space or enclosure about the hazard.

A Local Application System consists of a
supply of Halon 1301 arranged to discharge
directly on the burning material.

M, 0 Comply: A minimum Halon concentration
of 5X was accomplished with a holding

time (soaking) of 10 min. for the
control room cable vaults (zones 57 t
58). Annunciation of Halon discharge
is provided in the Control Room.
Ref: Alkdem Checklist Ho. 1;
Technical Data Ho. 3 4 4.

Does Hot Comply: The original test
results for the computer rooms (zones
71 8 72) were not satisfactory.
Ref: Technical Data Ho. 10.

1'i tie

Information Only

Information Only

Hot Applicable: Ho local application
Halon 1301 systens are installed
within the safety related areas per
walkdowns.
Ref: Malkdown Checklist No. 1.
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Ho.

1-5.6

1-6.1

1-6.1.1

1-6.1.2

Code Section

Halon 1301 System. A Halon 1301 system may
be used to protect one or more hazards or
groups of hazards by means of directional
valves. 'Mere two or more hazards may be
simultaneously involved in fire by reason of
their proximity, each hazard shall be
protected with an individual system with the
combination arranged to operate simultaneously or

-be protected with a single system that shall be
sized and arranged to discharge on all potentially
involved hazards simultaneously.

r n

Personnel may be exposed to Halon 1301 vapors
in low concentrations for brief periods
without serious risk. Exposure to high
concentrations or for prolonged periods may
produce dizziness, impaired coordination and
disturbances in cardiac rhythm. Following
the extinguishment of a fire by Halon 1301,
the atmosphere may also contain combustion
and decomposition products in quantities
which may be hazardous to personnel. In
addition, the effects of,the noise,
turbulence, high velocity and low tenperature
associated with the discharge of the agent
shall be considered.

Safety Requirements. In any proposed use of
Halon 1301 where there is a possibility that
people may be trapped in or enter into
atmospheres made hazardous, suitable
safeguards shall be provided to ensure prompt
evacuation of and to prevent entry into such
atmospheres and also to provide means for

Information Required
Verification Hethod

N ~ Malkdam
0 Docdnent Search

M, D

M, 0

Smeary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

Hot Applicable: There were no Halon
1301 systems protecting multiple
hazards by the use of directional
valves within safety related areas
observed during the walkdown.
Ref: Nalkdown Checklist Ho. 1.

Ti tie

Ti tie

Comply: A walkdown verified that
warning signs are in place.
Administrative Procedures to prevent
personnel entry into the four subject
fire zones are in place due to the
CO> protection. These procedures,
although not specially designed to
address Halon Protect3on, function
to provide personnel awareness of
the special conditions resulting from
suppression system coverage. Warning
alarms are provided in the protected
areas for personnel evacuation.
SCBA's are prov3ded outside the
entrance to the control room and are
readily available for use for the
sub)ect fire zones.
Ref: Procedure Ho. 1 Sect. 2.0 8 3.0.

Comply: See response to code
section 1-6.1.1.
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1-6.2

prompt rescue of any trapped personnel. Such
safety items as personnel training, warning
signs, discharge alarms, and breathing apparatus
shall be considered.

. Electrical Clearances. All system components
shall be so located as to maintain minimum
clearances from live parts as shown in
Table 1-6.2 and Figure 1-6.2.

As used in this standard, "clearance" is the air
distance between. halon equipment, including
piping and nozzles. and unenclosed or
uninsulated live electrical components at
other than ground potential.

The clearances given are for altitudes of
3,300 ft. (1007m) or less. At altitudes in
excess of 3,300 ft. (1007m), the clearance
shall be increased at the rate of 1 percent
for each 330 ft. (100.7m) increase in
altitude above 3,300 ft. (1007m).

The clearances are based upon miniaan general
practices related to design Basic Insulation
Level (BIL) values. To coordinate the
required clearance with the electrical
design, the design BIL of the equipment being
protected shall be used as a basis, although-
this is not material at nominal line voltages
of 161 kv or less.:

Up to electrical system voltages of 161 kv the
design BIL kv and borresponding minimum
clearances, phase to ground, have been established
through long usage.

At voltages higher than 161 kv, uniformity in
the relationship between design BIL kv and
the various electrical system voltages has
not been established in practice and is
dependent upon several variables so that the

Comply: There are no uninsulated or
unenclosed live electrical components
which are located within the subject
hazards as observed during walkdowns.
Ref: Malkdown Checklist Ho. 1.

Information Only

Hot Applicable: The D.C. Cook plant
site and systems installations are
below the specified altitude.
Ref: Licensing Document Ho. 1.

Comply. There are no uninsulated or
unenclosed live electrical components
which are located within the sub)ect
hazards as observed during walkdowns.
Ref: Malkdown Checklist Ho. 1.

Information Only

Comply: There are no uninsulated or
unenclosed live electrical components
which are located within the sub]ect
hazards as observed during walkdowns.
Ref: Nalkdown Checklist Ho. 1.
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1-7

1-7.1

1-7.2

1-7.2.1

required clearances to ground shall be based
upon the design BIL used rather than on the
nominal line or ground voltage.

Possible design variations in the clearance
required at higher voltages are evident in
the Table, where a range of voltages is
indicated opposite the various BIL test
values in the high voltage portion of the
Table. However, the clearance between
uninsulated energized parts of the electrical
system equipment and any portion of the halon
system shall not be less than the minimum
clearance provided elsewhere for electrical
system insulations on any individual component.

Specifications. Specifications for
Halon 1301 fire extinguishing systems shall
be prepared «ith care under the supervision
of a competent engineer and «ith the advice .
of the authority having Jurisdiction. The
specifications shall include all pertinent
items necessary for the proper design of the
system such as the designation of the
authority having Jurisdiction, variances from.
the standard to be permitted by the authority
having Jurisdiction and the type and extent
of the approval testing to be performed after
installation of the system.

Where plans are repaired, they shall be
prepared with care under the supervision of a
competent engineer and with the advice of the
author3ty having 5urisdiction.

Comply: There are no uninsulated or
unenclosed live electrical components
which are located w3thin the sub)ect
hazards as observed during walkdowns.
Ref: 'Alkdown Checklist No. 1.

Title

Comply.'RFC's f Specifications
were prepared and went through a
checking/approval process. Thi s
assures that competent engineers
supervise the process.
Ref: Technical Data No. 3, 4, 7, 9,
10 8 11.

Title

Comply'. Plans for the control room
cable vaults (zones 57 4 58) and the
computer rooms (zones 71 4 72) were
prepared in a manner consistant with
this code requirement.
Ref: Technical Data No. 1, 2 Z 9;
Drawing No. l.
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1-7.4

Mhen such material changes fram approved
plans are made, corrected "as installed"
plans shall be provided.

Approval of Installations. The completed
system shall be tested by qualified personnel
to meet the approval of the authority having
)urisdiction. Only listed or approved
equipment and devices shall be used in the
systems. To determine that the system.has
been properly installed and will function as
specified, the following tests shall be
performed:

(a) A thorough visual inspection of the in-
stalled system and hazard area. The piping.
operational equipment, and discharge nozzles
shall be inspected for proper size and lo-
cation. The locations of alarms and manual
emergency releases shall be confirmed., The "
configurations of the hazard shall be com-
pared to the original hazard specification.
The hazard shall be inspected closely for
unclosable openings and sources of agent
loss which may have been overlooked in the
original specification.

(b) A check of labeling of devices for proper
designations and instructions.
Nameplate data on the storage containers
shall be compared to specifications

(c) A test for mechanical tightness of the
piping and assbciated equipment to assure
that leakage will not occur and that
there «ill be no hazardous pipe
movements during discharge.

(d) Nondestructive operational tests on all
devices necessary for proper functioning
of the system, including detection and
actuation devices.

Open Item: No docImwIntation could be
found to verify this requirement.

Comply: The control room cable vaults
(zones 57 C 58) were tested and found
to be satisfactory.
Ref: Technical Data Ho. 4.

Does Hot Comply: The computer room
systems (zones 71 t 72) did not
satisfactorily pass the initial test.
Ref: Technical Data Ho. 10.
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1-8.2.1

1-8.2.2
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Automatic detection and automatic actuation
shall be used. Exception'. Hanual actuation
may be used if acceptable to the authority
having Jurisdiction. Some points to be
considered are hazards to personnel,
undesirable side reaction, an increase in the
hazard or other alternatives.

Automatic detection shall be by any listed or
approved method or device that is capable of
detecting and indicating heat, flame, smoke,
combustible vapors, or an abnormal condition
in the hazard such as process trouble that is
likely to produce fire.
Heat detectors installed on standard spacing
are about equal to an ordinary sprinkler in
response time; If detectors are installed at
reduced spacing from that recognized in
approvals or listings response time may be
reduced. An adequate and reliable source of
energy shall be used in detection systems.

Detecting equipment shall be installed.
tested and maintained in accordance with
NFPA 72E. Standard on Automatic Fire
Detectors (see Appendix 8).

N, 0

Title

Comply: Automatic detection and
actuation is provided for the four
zones evaluated.
Ref: Nalkdown Checklist No. 1; Tech-
nical Data No. 12 Sect. 3.2, 5.3.1,
5.3.7 and 5.4.4.

Titie

Comply: The detectors located in each
evaluated fiIe zone are listed for
this service. They are located,in
accordange with XFPA-72E.
Ref: Technical Data No. 5.

Not Applicable: The walkdowns of
the four hazard areas showed that
heat detectors are not used for
actuation of Halon systems.
Ref: Nalkdown Checklist Xo. 1.

Comply: See response to code
section 1-8.2.1.
Ref: Technical Data No 5.

Open Item: Detectors are cross-zoned
for system actuation in the control
room cable vaults. Each deep pocket
is not provided with cross-zoned
detectors resulting in a potential
delayed response time.
Ref: Technical Data No. 5.
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1<.3.1

1-8.3.2

1-8.3.3

1-8.3.4

1-8.3.5

Operating devices include Halon 1301
releasing devices or valves, discharge
controls, and shutdem equipment, all of

~ which are necessary for successful
performance of the system.

Operation shall be by listed or approved
mechanical, electrical, pneumatic means. An
adequate and reliable source of energy shall
be used.

All devices shall be designed for the service
they All encounter and shall not be readily
rendered, inoperative or susceptible to
accidental operation. Devices shall be
normally designed to function properly from
-20'F to 150'F (-30'C to 65'C) or marked to
indicate temperature limitations.

All devices shall be located. installed, or
suitably protected: so that they ari not
subject to mechanical, chemical, or other
damage belch would(render thm inoperative.

The normal manual control for actuation shall.
be located so as to be conveniently and easily
accessible at all times including the time of
fire. This control shall cause the complete
system to operate in its normal fashion.

W, 0

N> 0

Title

InforxIation Only

Comply: The Ansul Automan II C panel
used for the control room cable vaults
(zones 57 and 58) and the pyrotronics.
panel used for the computer rooms
(zones 71 and 72) are listed for this
service.
Ref: Technical Data No. 6.

Does Not Comply: The ACI 7035 Panel
used for the cable vaults (zones 57
and 58) is not listed for this
service.
Ref: Technical Data Ho.. 6.

Comply: The devices are designed
for this service. Except as
identified in code section 1-8.3.2.
Ref. Technical Data Ho. 5 f 6.

Comply: The operating devices for the
hazard area(s) are installed so that
they are not subject to the damage
described in this code section.
Ref: MalkdoIIn Checklist No. 1.

Comply: The manual controls for
actuation for the Unit 1 4 2 computer
rooms (zones 71 8 72) are located at
their respective doors and cause
normal function of the system.
Ref: l4lkdown Checklist No. 1;
Technical Data No. 6.
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1-8.3.6

1<.3.7

1-8.3.8

I'll

autooatically operated valves controlling
agent release and distribution shall be
provided with 'approved independent leans

for'nergencymanual operation. If the means for
Nanual actuation of the systen as allowed in
1-8.1 provides approved positive operation
independent of the autoiatic actuation, it
aay be used as an energency leans. The
energency aeans. preferably mechanical, shall
be easily accessible and located close to the
valves controlled. Ejnergency actuation that can
be acccxnplished froe one location is desirable.
This does not require the energency aanual
control on "reserve" containers to control any
selector valves or equipcnent beyond the containers.

Hanual controls shall not require a pull of
Nore than 40 pounds (178 nevtons) nor a
novenent of Nore t33an 14 inches (35&an) to
secure operation.

Mhere gas pressure frln the systen or pilot
containers is used as a leans for releasing
the renaining containers the supply and
discharge rate shall be designed for
releasing all of the remaining containers.

D

N, D

Does Not Coeply: The senual
actuation for the Control Rooa Cable
Vaults/ Hot Shutdown Panel Cable
Areas (fire zones 57 4 .58) are
located outside the door leading to
an adJacent area/zone. These doors
are not the primary egress and their
use is difficult due to congestion of
cable trays. Additionally, the
Nanual actuation is located in a
radiation controlled access, while
the zones protected are not a
radiatiqn controlled access.
Ref: Nalkdovn Checklist No. l.
Ccxnply: . Hanual pull stations are
provided for each of the four zones
evaluated.
Ref: Malkdovn Checklist Ho. 1.

Open Itee: Operation of the extended
discharge cylinders via operation of
the aenual control valve on the aain
cylinders for zones 57 and 58 cannot
be conformed in the absence of
electric)ty.
Ref: Technical Data Ho. 6.

Open Iten: Ho doccxnentation was found
to adequately respond to this code
requirenent.

Cocnply'. The control cable vaults
(zones 57 8 58) vere hydraulically
calculated with a computer program
which used all cylinders.
Ref: Walkdovn Checklist Ho. 1;
Technical Data Ho. 7.
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OZ
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'l-8.3.9 All devices foI'hutting down supplelentary
equipeent shall be considered integral patts
of the system and shall function with the
systeIe operation.

M, D

Coeply.'The coeputer rooeIs (zones 71
4 72) are designed within the
guidance of the listed design sIanual.
Ref: 'Malkdown Checklist No. 1;
Technical Data No. 1.

Coeply: Fans into the control rooaI
cable vaults (zones 57 4 58) are
shutdown upon systen actuation.
Zone 71 and 72 daxIpers close upon
systel discharge.
Ref: Valkdown Checklist No. 1;
Technical Data No. 6 8 15.
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1-8.3.10

1-8.1

All zIanual operating devices shall be
identified as to the hazard they protect.

Supervision. Supervision of autoeatic
systems is advisable where the possible loss
because of any delay in actuation xIay be high
and/or where the detection or control systees
are so extensive and coeplex that they cannot
be readily checked by visual or other
inspection. When supervision is provided it
shall be so arranged that there will be
iamediate indication of failure. The extent
and type of supervision shall be approved by
the authority having Jurisdiction.

CoeplyI'The Nanual pull stations for
the Unit 1 4 2 Computer Rooms (zones
71 8 72) are located in the rooxI Just
inside the door and labelled for
Halon systexI release.
Ref: Malkdown Checklist No. l.
Does Not Coeply: The xIanual
actuation stations for the Control
RooeI Cable Vault/Hot Shutdown Panel
Areas (zones 57, 58) are not
identified for the hazard they
protect.
Ref: 'Malkdown Checklist No. l.
Coeplys The local circuits are
supervised for the four zones
evaluated. - The prilary circuits
for the cable vaults are electrically
supervised. The secondary circuits
(for extended discharge) are not
electrically supervised. Althoughit is advisable that the secondary
circuits are electrically supervised,
the supervision provided xIeets the
intent of this code section.
Ref: Technical Data No. 5.
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1-8.5

1-8.5.1

1-8.5.2

1-8.5.3

1-8.5.4

1-8.5.5

Alams or indicators or both are used to
indicate the operation of the system, hazards
to personnel, or failure of any supervised
device. The type (audible, visual, or
olfactory), nueber and location of the
devices shall be such that their purpose is
satisfactorily accoepllshed. The extent and
type of alarxIs or indicator equipment or both
shall be approved.

A positive alarxI or indicator shall be
provided to show that the systesI has operated.

Alarms shall be provided to give positive
warning of a discharge or pending discharge
where a hazard to personnel xIay exist.

AlarzIs indicat3ng failure of supervised
devices or equipeent shall give proapt and
ositive indication of any failure and shall
e distinctive from alarms indicating

operation or hazardous cond)tions.

%ming and instruction signs at entrances to
and inside protecteg areas shall be provided.

N, 0

NJ D

Title

Coeply: The coeputer rooes (zones
71 4 72) contain alaris within the
protected hazard for systesI discharge.
Ref: Alkdown Checklist No. 1;
Technical Data No. 6.

Open Item: The indication of system
actuation into the protected hazard
for the control roon cable vaults
(zones 57 S 58) could not be verified.

'ef:Nalkdown Checklist No. 1;
Technicai Data No. 6.

Cenply: .A signal is sent to the
control rocxn to indicate: systems
norxIal, solenoid abnormal, control
abnormal, system operation and systexI
discharge.
Ref. Technical Data No. 6.

Ccxnplys See response to code
section 1-8.5.2.

Coeply: See response to code
section 1-8.5.2.

Ccxnply Varning signs are in place
for the four area/zones evaluated.
They are placed so that they are
easily seen and identifiable.
Ref: Malkdown Checklist No. l.

0
Qm
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1-9

1-9.1

1-9.1.1

1-9.1.2

-1-9.1.3

1-9.2

1-9.3

1-9.4

1-9.4.1

The amount of Halon 1301 in the systee shall
be at least sufficient for the largest single
hazard protected or group of hazards vhich
are to be protected simultaneously.

Where uninterrupted protection is required,
the reserve quantity. shall be as many
multiples of these mini~ alounts as the
authority having )urisdictlon considers
necessary.

Both primary and reserve supplies for fixed
storage shall be permanently connected to the
piping and arranged for easy changeover,
except Dere the authority having
Jurisdiction permits an unconnected reserve.

guallty. The Halon 1301 shall comply with
Nilitary Specification NIL-N-122188.

Replenishment. The time needed to obtain
Kalon 1301 for replenishment to restore
systems to operating condition shall be
considered as a ma)or factor in determining
the reserve supply needed.

Storage containers and alccessories shall be
so located and arranged that inspection,
testing, recharging and other maintenance is
facilitated and interruption to protection is
held to a minimum.

M, D

N, 0

N, 0

0

Title

Title

Open Item: No documentation was
found to verify this code section..

Conply: Procedures detail the
reinstallation of the cylinders.
Also, cylinders are maintained on
plant site.
Ref: Procedure Ho. 5; Technical
Data Ho. 12 Section 5.3.8.

Ti tie

Comply:
located

located

located

located

The cylinders for zone 71 are
in zone 70.
The cylinders for zone 72 are

in zone 73.
The cylinders for xone 57 are

in zone 44N.
The cylinders for zone 58 are

in xone 45S.

Comply: The quantity of Halon for
each sub)ect fire zone has been
calculated for the individual hazard.
Ref: ltalkdma Checklist Ho. 1; Tech-
nical Data Ho. 1 8 2; Drawing No. 1.

Comply: Additional quantities of
Halon are located in Warehouse P2
outside the protected area.
Ref: Malkdoie Checklist Ho. 1; Tech-
nical Data Ho. 12 Section 5.3.8.

Comply: See response to code
section 1-9.1.2.



IS
C

Code
Section

Ho.
Code Section

CODE C033PLIAHCE VERIFICATION CHECKLIST

TAHDAR HA

Information Required
Verification Nethod

Nal kdmm
0 Document Search

SuxsIary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

OX
m0

p
AL

Qh
0

55
O O

O O
I I

O O
CO CO
IO
O
IA

( Qg>
Pm

A0
0
IV

O0
8'0

5
0

0

V0

1-9.4.3 Storage containers shall not be located so as
to be subject to severe weather conditions or
be subject to mechanical, chemical, or other
damage. @hen excessive climatic or
mechanical exposures are expected, suitable
guards or enclosures shall be provided.

1-9.5

1-9.5.1 The Halon 1301 supply shall be stored in
containers designed to hold Halon 1301 in
liquefied fore at ambfent temperatures.
Containers shall not be charged to a filling
density greater than 70 pounds per cubic foot
(1121 kg/xr'). They fshall be
superpressurfzed with dry nitrogen to 360
ps3g ~ 5X or 600 psig p 5X total pressure at
70'F (25.84 bars + 5X or 42.38 bars + SX,
total pressure at 21'C). Containers shall be
distinctively and permanently marked with the
type and quantity of agent contained therein,
together with the degree of
superpressurizatio'n.

1-9.4.2 Storage containers shall be located as near
as possible to the hazard or hazards they
protect, but shall not be exposed to a fire
in a manner that is likely to impa3r system
performance.

I, 0

M, 0

They are located such that the
maintenance activities described in
this code section are not hindered
and may be easily performed.
Ref: Walkdown Checklist Ho. 1.

Coeply.'The response to Code Section
1-9.4.1 identifies the cylinder
locations. In all cases of the
evaluated area/zones, the cylinders
are separated by a substantial wall
which serves as a fire area/zone
boundary
Ref: Nalkdmm Checklist Ho. 1;
Licensing Document Ho. l.
Comply.'The response to Code Section
1-9.4.1 identifies the cylinder
locations. These locations are
in climatically controlled areas
within the plant. The cylinders are
located such that they are not
readily subject to the damage
described in this requirement.
Ref: Malkdown Checklist Ho. l.
Title

Comply: The cylinders meet this
requireeent and they are. marked with
this information.
Ref: Technical Data Ho. 1 4 2.
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1-9.5.2

1-9.5.3

1-9.5.4

The Halon 1301 containers used in these
systems shall be designed to meet the
requirements of the U.S. Department of
Transportation or the Canadian Board of
Transport Comissioners, if used as a
shipping container. If not a shipping
container, it shall be designed, fabricated,
inspected. certified and stamped in
accordance with Section VIII of the ASNE

n ; independent
inspection and certification is recoemended.
The design pressure shall be suitable for

the'aximumpressure developed at '130'F (55'C) or-
at the maximum controlled tenperature limit
(see 1-9.5.8).

A reliable means of indication, other than
weighing, shall be provided to determine the
pressure in refillable containers. The means
of indication shall account for variation of
container pressure with temperature.

Halon 1301 containers shall not be recharged
without hydrostatic test and remarking if
more than five years have elapsed from the
date of the last test. Containers shall be
thoroughly dried before filling, especially
after hydrostatic testing.

Hote 1: Charged containers will not be
accepted for transportation if more
than five years have elapsed since the
date of the last hydrostatic test (see
1-9.5.2).

Hote 2: A likely source of agent
contamination would be the presence of
free water in the systen container
before fillingwith Halon 1301.

M, D

M, 0

Comply'The cylinders are stamped
with D.O.T. information.
Ref: Malkdown Checklist Ho. 1;
Technical Data Ho. 1 & 2.

Comply.'A pressure gauge is provided
for each Halon cylinder.
Ref: Malkdown Checklist Ho. 1;
Technical Data Ho. 1 & 2.

Comply: Plant procedures describe the
interval of time between hydrostatic
testing of Halon cylinders. The time
interval is no longer than 5 years if
discharged and not to exceed 20 yearsif not discharged. It is assumed that
the testing agency follows proper
hydrostatic test procedures prior to
stamping the cylinders.
Ref: Procedure Ho. 1 Attachment l.

m
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Code
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Ho.

1-9.'5.5

1-9.5.6

1-9.5.7

1-9.5.8

1-10

1-10.1

1-10.1.1

Code Section

When manifolded. containers shall be
adequately mounted and suitably supported in
a rack which provides for convenient
individual servicing or content weighings.
Automatic means shall be provided to prevent
agent, loss from the manifold if the system is
operated when any containers are removed for
maintenance.

Each system shall have a pemanent nameplate
specifying the number, fillingweight, and
pressurization level of the containers.

In a multiple cylinder system, all cylinders
supplying the same manifold outlet for
distribution of agent. shall be
interchangeable and of one select size and
charge.

Storage temperatures shall not exceed 130'F
(55'C) nor be less than -20'F (-29'C) for
total flooding systems unless the system is
designed for proper operation with storage
temperatures outside of this Iange. For local
application systems. container storage
temperatures shall be within a range from
+32'F (O'C) to +130'F (55'C) unless special
methods of compensating for changing flow
rates are provided. External heating or
cooling may be used to keep the temperature
within desired ranges. When special
container charges are used, the containers
shall be 'appropriatdly marked.

~D3 ~b

~33 n

P3ping shall be of noncombustible material
having physical and chemical characteristics,
such that its detd'rioration under stress can
be predicted with reliability. Special

Information Required
Verification Hethod

M ~ Malkdown
0 Document Search

NI D

Sugary of Results
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sketches, etc., as Iequired)

Comply.'CylindeIs which are
manifolded together each discharge
through a check valve to prevent
agent loss from the manifold given
system operation when any containers
are removed.
Ref: Malkdown Checklist Ho. 1.

Does Hot Comply: Hone of the systems
evaluated contained a system nameplate.:
Ref: Nalkdown Checklist Ho. l.
Comply: All cylinders manifolded
togetheI'Units 1 8 2 CR Cable Vault/
Hot Shutdown Panel Areas (Zones 57 4
58) are interchangeable, one select
size and charge.
Ref: Malkdown Checklist Ho. 1.

Comply: The ambient temperatures
in the area where cylinders are kept
are within the limitations of this
code requirement.
Ref: Malkdown Checklist Ho. 1;
Technical Data Ho. 8.

Ti tie

Ti tie

Comply: The material for piping for
the four systems were specified as
ASTH A-106 grade B.
Ref: Technical Data Ho. 11.
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1-10.1.2

corrosion-resistant materials or coatings nay
be required in severely corrosive
atmospheres. Examples of materials for
piping and the standards covering these
materials are:

Ferrous Piping: Black or Galvanized
Steel Pipe: ASTH A-53, or A-106. ANSI
8-36.10.
Honferrous Piping (Dra«n, Seamless),
Copper: ASTH B-88.
Flexible Hetallic Hose: ANSI 8140.

The above listed materials do not preclude
the use of other materials such as stainless
steel or other pipe or tubing, «hich «ill
also satisfy the requireeents of this
section. See Appendix A-1.10.1 for stress
calculations.

Schedule 40 steel pipe up to 4 in. noninal
pipe size conforming to the above
specifications is satisfactory for both the
360 psig (25.84 bars) and 600 psig (42.38
bars) charging pressures specified in this
standard.

Type N copper tubing confoming to the above
specification is satisfactory for all 360

psig (24.84 bars) charging pressure.

For 600 psig (42.38 bars) charging pressures
Type H is satisfactory for nominal sizes up
to 3/4 inch. Type g up to 1-1/2 inch size
and Type K up to 2-1/2 inch size.

Ordinary cast iron pipe, steel pipe
conforming to ASTH A-120 or nonmetallic pipe
shall not be used.

Cenply: See response for Code
Section 1-10.1.1.
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1-10.1.3 Flexible piping tubing or hoses (including
connections) where used shall be of approved
materials and pressure ratings.

1-10.2

1-10-2.1 The type of piping joint shall be suitable
for the design conditions and shall be selected
with consideration of joint 'tightness and
mechanical strength. Example of suitable
joints and fittings are screwed, flanged.
welded, brazed, flared and compression.

1-10.2.2 Examples of materials used for fittings are:

Halleable Iron 300 lb class only —ASTH
A-197

Ductile Iron 300 lb class only —ASTH
A-395 Steel —ASTH A-234

Exception: For 3/4 in. or smaller pipe
sizes, 150 lb.class fittings are
acceptable.

Pressure temperatur'e ratings have been
established for certain types of fittings. A-
list of ANSI Standards covering the different
types of fittings is given in Table 126.1 of
ANSI 8-31.1.0. Mhere fittings not covered by
one of these standards are used, the design
recoaeendations of .the manufacturer of the

N, D Comply: Flexible tubing is used only
for actuation of the subfloor system,
damper s. and pressure switches for
the systems protecting the Unit 1 4 2

computer rooms (Zones 71 4 72)
flexible hoses are used in the
systems for the Control Room Cable
Vaults (zones 57 8 58) and are listed
for this service.
Ref:, Valkdown Checklist No. 1;
Technical Data No. 1 5 2.

Title

Comply: The pipe joints observed
during walkdowns for the four systems
were consistent with this requirement.
Ref: Nalkdem Checklist No. 1.

Comply: The piping specification
identifies the materials used for
fittings. These materials are con-
sistent with the requirements of
this code section.
Ref: Technical Data No. 11.
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1-10.2.3

1-10.2.4

1-10.2.5

1-10.2.6

1-10.3

1-10.3.1

1-10.3.2

fittings shall not be exceeded. The above
listed materials do not preclude the use of
other materials which will satisfy the
requirements of this section.

Ordinary cast iron fittings shall not be
used.

All threads used in Joints and fittings
shall'onformto ANSI 8-2.1 d

Joint compound, tape or thread lubr cant
. shall be applied only to the male threads of

the 5oint.

Welding and brazing alloys shall have a
melting point above 1000'F (538'C).

Where copper, stainless steal or other
suitable tubing is Joined with flared or
compression type fittings, the
pressure-temperature ratings of the
manufacturer of the fitting shall not be
exceeded.

Arrangement and Installation of Piping and
Fittings. Piping shall be installed in
accordance with good coanercial practice.
Care should be taken to avoid possible
restrictions due to foreign matter., faulty
fabrication or improper installation.

The piping system shall be securely supported
with due allowance. for agent thrust forces,
thermal expansion and contraction and shall
not be sub)ected to mechanical, chemical,
vibration or other damage. ANSI B-31.1.0
shall be consulted for guidance on this
matter. Where explosions are likely, the
piping shall be attached to supports that are
least likely to be displaced.

WI 0

Comply: See response to Code
Section 1-10-2.2.

Open Items Information to verify this
requirement was not available.

Open Item: DocImw.ntation to verify
this requirement was not found.

Comply: See response to code
sect) on 1-10.1.3.

Ti

tie'omplys

The pipe runs for the
four halon systems were installed
consistent with the requirements of
this code section.
Ref: Walkdown Checklist No. l.

Comply'. The pipe runs for the
computer rooms (zones 71 8 72) are
very shoI t. Both zones obtain support
from ductwork supports. The piping
for zones 57 and 58 is adequately
supported.
Ref: Walkdown Checklist No. l.
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Ox
mn
D 1-10.3.4 In systels where valve arrangelent introduces

sections of closed piping, such sections
shall be equipped «ith pressure relief
devices or the valves shall be designed to
prevent entrapnent of liquid. Where pressure-
operated container valves are used, a leans
shall be provided to vent any container leakage
froe the aanifold but which will prevent loss
of the agent when the systeo operates.

1-10.3.3 Piping shall be blown out before nozzles or
discharge devices are installed.

Open Iteo: Docwentation to verify
this requirenent was not available.

Canply: This code requireoent refers
to systems which utilize zone valves,
etc. Sections of closed piping were
not found during walkdems.
Ref: 'Alkdown Checklist No. 1.
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1-10.3.5

1-10.4

1-10.4.1

All pressure relief devices shall be of such
design and so located that the discharge
therefroe will not in3ure personnel or be
otherwise ob)ectionable.

All valves shall be suitable for the intended
use. particularly in regard to flow

capacity'nd

operation. They shall be used only under
tenperatures and other conditions for which
they are listed.

M, 0

M, 0

Coeply: The pressure relief devices
for the the systels are installed on
the cylinder valves. They are
directed so that their operation
should not injure personnel.
Ref: Malkdem Checklist No. 1.

Title

Caeply'. The cylinder valves are a
part of the listed asselbly for each
evaluated systel. 'They are installed
in accordance with their limni tations.
Ref: Malkdown Checklist No. 1;
Technical Data No. 1 f 2.

Open Itel: The listing of the
in-line check valves installed to
isolate the C02 systeo froo the
Halon systel for the cable vaults
(zones 57 and 58) piping could not be
verified
Ref: Halkdmm Checklist No. l.

( Qrui
m

1-10.4.2 Valves shall be protected against aechanical,
chemical, or other damage.

Comply. The valves are located so
that they are not readily sub)ected
to the daeage described in this code
section.
Ref: Malkdown Checklist No. l.
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1-10.1.3 Valves shall be rated for equivalent length
in terms of the pipe or tubing sixes with .

which they will be used. The equivalent
length of container valves shall be listed
and shall include siphon tube, valve,
discharge head and flexible connector.

1«10.5

1-10.5.1 Discharge nozzles shall be listed for the use
intended and for discharge characteristics.
The discharge nozzle consists of the orifice
and any associated horn, shield, or baffle.

1-10.5.2 Discharge orifices shall be of
.corrosion-resistant metal.

1-10.5.3 Discharge nozzles used in local application
systems shall be ac'curately located and
directed in accordance with the system design
requirements ai cov'qred in 3.3. Discharge
nozxles used in local application systems shall
be so connected and supported that they may not
readily be put out of alignment.

M, 0

N, 0

Comply: The computer room systems are
pre-engineered and the piping layouts,
cylinder arrangement, etc., are within
the guidelines of the U.L. listed
design manual. The control room cable
vaults have been analyzed by a
computer program and the referenced
equipment and program are U.L. listed.
Ref: Technical Data No. 1 4 2.

Title

Comply.'The discharge nozxles used in
the control room cable vaults (zones
57 C 58) are listed for this use. The
nozxles for the Unit 1 and 2 Computer
Rooms (zones 71 4 72) appear in
the UL listed design manual for
pre-engineered systems.
Ref: llalkdown Checklist No. 1;
Technical Data Ho. 1 8 7.

Comply: The nozzles for the control
room cable vaults (Zones 57 6 58) and
the computer rooms (Zones 71 4 72)
are designed and listed for this ser-
vice and are therefore acceptable.
Ref: Alkdown Checklist No. 1;
Technical Data Ho. 1 8 2.

Not Applicable: Ho local application
Nalon 1301 systems were found within
safety related areas during the
walkdown.
Ref: Valkdown Checklist Ho. l.
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Cl

m
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1-10.5.4 Discharge nozzles shall be perxlanently marked
to identify the aanufacturer and his part
nuaber. The aarklng shall be readily
discernible after installation,

N, D Coeply: Due to the congestion in the
Control Rooe Cable Vaults/Hot Shutdown
Panel Areas this information was not
readily obtainable froe walkdem.
Those nozzles observed did contain
the inforwation. A document review
was used to verify the reeatning
noxzles.
Ref: Nalkdmm Checklist Ho. 1;
Technical Data No. 1 6 2.
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Cl
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1-10.5.5

1-10.6

1-10.6.1

1-10.6.2

Discharge noxzles shall be provided with
frangible discs or blow-out caps where
clogging by foreign materials is likely.
These devices shall provide an unobstructed
opening upon systea operation.

n

Pipe sizes and orifice areas'hall be selected
to deliver the required rate of flow at each
nozzle.

Flow shall be calculated on the basis of an
average container pressure during discharge,
taking into account the original
pressurization level, storage filling
density, and percent in piping for 70'F
(21'C) storage temperature as shown in
Figures A-1-10-6.2(d) and A-1-10.6.2(e).

Coeply: The devices described in
this code section are not necessary
in the hazard areas evaluated.
Ref: Malkdmm Checklist Ho. 1.

Title

Canply: The coeputer calculations
verify this requireeent for the
control rooxl cable vaults. The
coeputer rogn systejxs are-installed
per their pri-engineered guidelines
for which they are listed/approved.
Ref: Technical Data Ho. 1 8 2.

Open Itee: Calculations for the
extended discharge nozzles installed
in the control rooo cable vaults
(zones 57 4 58) were not located, so
this requireeent could not be
verified.

Ccxnply'. The coeputer rooo systees
(zones 71 and 72) are pre-engineered
and the piping layouts, cylinder
arrangeeent, etc. are within the
guidelines of the design manual.
Ref: Technical Data No. l.
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1-10.6.3 The percent of agent in piping is defined by
the following equation and shall not exceed
100 percent of the charged weight.
percent in piping ~
Where:

~ SIxnxation of (Vp (p) values for all
pipeline sections.Vp Internal
volume of each section of
piping (cu. ft.). Average
pipeline density of agent
for each section of piping (lbs./
cu.ft.). N ~ Initial charge weight
of Halon 1301 (lbs.).

HOTE: Internal volImIe figures for steel
pipe and tubing are given in Tables
A-1-10.6.3(a) and A-l-10.6.3(b).

1-10.6.4 A balanced system is one in which

a) Actual pipe length from container to
each nozzle is equal to within 1Ã of
the longest pipe length, and

b) equivalent pipe length from container to
each nozzle is equal to within'~10%, and,

c) design flow rate at each nozzle is equal.
h

For balanced piping systems, Figures
A-1-10.6.4(a) and A-1-10.6.4(b) may be used
to calculate the pressure drop. Mhen these

Open Item: Calculations for the
extended discharge nozzles installed
in the control room cable vaults
(zones 57 L 58) were not located, so
this requirement could not be
verified.

Complyz The computer calculations
verify this requirement for the
control room cable vaults. The
computer room systems are installed
per their pre-engineered guidelines
for which they are listed/approved.
Ref: Technical Data Ho. 1 4 2.

Open Item: Calculations foI'he
extended discharge nozzles installed
in the control room cable vaults
(zones 57 t 58) were not located, so
this requirement could not be
verified.

Information Only
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1-10.6.5

1-10.6.6

curves are used a ael tiplication factor is
applied to this pressure drop to correct for
the percent in piping and fillingdensity in
accordance with Figures A-1-10.6.4(c) and
A-1-10.6.4.(d).

For unbalanced piping systeas, pressure drop .

shall be calculated by aeans of the two-phase
equation given below or by any other method
approved by the authority having
Jurisdiction. This two-phase equation cay
also be used for calculating pressure drop in
balanced piping systees.

5.25

Q a 1.25
L + 8.08D

lOere:

i) ~ Flow rate, lbs./second
0 Inside pipe diameter, inches
L ~ Equivalent length of pipe, feet

Y&Z Factors depending on density and
pressure.

NOTE: This flow equation contains a
friction factor based on coamercial
steel pipe.

Kozzle orifice sizes shall be selected to
achieve the design flow rate. The discharge
characteristics of the nozzle shall be
provided in the manufacturer's listed design
manual calculating pressure drop in balanced
piping systems.

'H, D

Canply: The control. roea cable
vault systees (xones 57 & 58) were
calculated using a eanufacturer's
Halon calculation program.
Ref: Technical Data Ho. 2.

Hot App15cable: The coeputer
roam systens (zones 71 & 72) are
pre-engineered with only 1 noixle
per cylinder.
Ref: Technical Data Ho. l.
Hot Applicable. The extended
discharge cylinders for the
control rooo cable vaults (zones
57 & 58) each supply only. one
nozzle.
Ref: Malkdown Checklist Ho. l.

Coeply: The coeputer rooe systees
(zones 71 & 72) are pre-engineered and
the piping layouts. cylinder arrange-
ment, etc. are within the guidelines
of the design aanual .
Ref: Nalkdown Checklist Ho. 1;
Technical Data Ho. l.

g rn
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1-11.1

1-11.1.1

1-11.1.2

1-11.1.3

1-11.1.4

1-11.1.5

Calculated terminal pressures shall not be
less than 50 percent of the average container
pressure during discharge as obtained from
Figures A-1.10.6.2(d) and A-l.10.6.2(e).

At least annually, all systems shall be
thoroughly inspected and tested for proper
operation by competent personnel.

The goal of this inspection and testing shall
be to ensure that the system is in full
operating condition.

Suitable discharge tests shall be made when
inspection indicates their advisability.

The inspection report with'ecoezIIendations
shall be filed with the owner.

Between the annual )nspections and tests, the
system shall be inspected visually or
otherwise by competent personnel, following
an approved schedule and procedure.

Open Item: Calculations for the
extended discharge nozzles installed
in the control room cable vaults
(zones 57 5 58) were not located, so
this requirement could not be
verified.
Title

Title

Does Hot Comply: Currently a test is
conducted on an 18 month basis for
each system.
Ref: Procedure Ho. 1 Attachment 1

and No. 4 Section 1.2.1.

Comply: 'A test referenced in 1-11.1.1
accomplishes operating condition
of the system.
Ref: Procedure No. 4.

Open Item: Documentation to verify
this requirement could not be found.

Comply: The results of system testing
are transmitted for action via
procedures for the control room cable
vaults.
Ref: Procedure Ho. 4.

Open Item: Documentation to verify
this requirment for the computer room

systems (zones 71 4 72) was not found.

Open Item: No documentation was found
to verify this requirement.
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1-11.1.6 At least semiannually, the weight and
pressure of refillabl~ containers shall be
checked. If a container shows a loss in net
weight of more than 5 percent or a loss in
pressure (adjusted for temperature) of more
than 10 percent, it shall be refilled or
replaced.

Comply: The control room cabl ~ vault
halon cylinders are weighed and
checked every 6 months.
Ref: Procedure Ho. 5.

The computer room halon cylinders are
also weighed and checked every
6 months.
Ref: Procedure Ho. 1 Attachment 1.
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1-11.1.7

1-11.1.8

1»11.2

1-11.2.1

1-11.2.2

1-11.3

Factory charged nonrefillable containers .
which do not have a means of pressure
indication shall be weighed at least
semiannually. If a container sho~s a loss in
net weight of more than 5 percent. it shall
be replaced.

The weight and pressure of the container
shall be recorded on a tag attached to the
container.

. These sytems shall be maintained in full
operating condition at all times. Use,
impaiment, and restoration of this
protection shall be reported promptly to the
authority having jurisdiction.

Any troubles or impairments shall be
correc'ted at once b'y competent personnel.

Instruction. All persons who may be expected
to inspect, test, maintain, or operate fire
extinguishing systems shall be thoroughly
trained and kept thoroughly trained in the

- functions they are expected to perform.

Hot Applicable: The cylinders
observed during walkdowns were all
provided with a pressure gauge and
are refillable.
Ref: Valkdown Checklist Ho. l.

Does Hot Comply: The information
required in this code section (as
applicable for maintenance) was not
found on a tag for cylinders for any
of the Halon Systems.

-Ref: Nalkdown Checklist Ho. l.
Title

Comply: The systems are maintained by
procedures. The control room cable
vaults (zones 57 8 58) are tech. spec.
and their impairment is. reported.
Ref: Procedure Ho. 1 Section 8.4.

Comply: See response to code
section 1-11.2.1.

Comply: The personnel who inspect/
test, etc. systems are trained for
their duties.
Ref: Procedure Ho. 3.
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2-1

2-1.1

2-1.1.1

2-1.1.2

This type of systees Nay be used where there
is a fixed enclosure about the harard that is
adequate to enable the required concentration
to be built up and Naintained for the
required period of tine to ensure the
effective extlngulshsIent of the fire in the
specific coebustible materials involved where
the aIrhlent tenperature is above -70'F
(-57'C).

Total flooding systeeIs sIay provide fire
protection within rooms, vaults, enclosed
machines, ovens, containers, storage tanks
and bins. Mhere albient teeperatures exceed
900'F (482'C). see A-1.6.1(b).

Title

Title

Title
Information Only

InforxIation Only
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2-1.1.3 Kalon 1301 total flooding systesIs shall
not be used in concentrations greater
than 10 percent in norxIally occupied
areas. For the purposes of this
standard, a "norxIally occupied" area is
defined as an area intended for
occupancy. Areas which Nay contain 10
percent Kalon 1301 shall be evacuated
lxcxedlately upon discharge of the
agent. @here egr'ess cannot be
accomplished withij one minute,
Kalon 1301 total flooding systels shall
not be used in noreally occupied areas
in concentrations greater than 7 percent.
(See A»1-6.1.)

Coeply.'The design concentration for
the coeputer rooes is 6'l ia 604F.
The design concentration for the
control roon cable vaults is
approximately 7X at 60oF. The
zones contain predischarge alarxIs.
Ref: Technical Data No. 1, 2 4 7.

Notes The Control RooeI Cable Vaults
are not norxIally occupied areas.
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2-1.1.4

2-1.2

2-2

2-2.1

2-2.1.1

2-2.1.2

Halon 1301 total flooding systels
utilizing concentrations greater than 10
percent but not exceeding 15 percent xIay
be used in areas not norxIally occupied,
provided egress can be accoeplished
within 30 seconds. Nbere egress cannot
be accoeplished within 30 seconds or
concentrations greater than 15 percent
aust be used, provisions shall be lade
to prevent inhalation by personnel. (See
A-1-6.1. )

General Requirements. Total flooding systeos
shall be designed, installed, tested and
Naintained in accordance with the applicable
requireeents in Chapter 1 and with the
additional requirenents set forth in this
chapter.

d

T f
Fires which can be extinguished by total
flooding xIethods Nay be divided into three
categories:

(a) Fires involving flaxeable liquids or
gases.

(b) Surface fires involving flannable solids.

(c) Deep-seated fires, such as can occur
with certain C)ass A xIaterials subject
to spontaneous heating, sxIoldering, and
high heat retention.

FlaxmIable liquid and gas fires are
subject to proept extinguishment when
Halon 1301 is quickly introduced into
the enclosure in sufficient quantity to
provide an extinguishing concentration

Not Applicable: The design
concentrations for all hazards
evaluated are less than 1Ã.
Ref: Technical Data No. 1 8 2;
Drawing No. 1.

CoeIply: . The systels evaluated coeply
with the code requirelents except as
noted in Chapter 1.

Ti tie

Title

Information Only

Not Applicable: There are no hazards
of this nature protected by Halon 1301
in safety related areas as observed .
during walkdowns.
Ref: Malkdown Checklist No. l.
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2-2.1.3

2-2.1.4

2 2%2

2-2.2.1

for the particular Naterials involved.
KFPA 69, Standard on Explosion
Prevention Systems (see Appendix 8),
shall be referred to when possible
flyable concentrations of gases wake
explosion protection techniques necessary.

Surface fires associated with the burning of
solid materials are also quickly extinguished
by Halon 1301. In many solid materials,
smoldering combustion may continue at the
surface of the fuel after extinguishment of
the flawes. These surface embers will
normally be extinguished by low
concentrations of Halon.1301 maintained fot
short periods of time.

Oeep-seated fires may becane established
beneath the surface of a fibrous or
particulate material. This may result from
flaming combustion at the surface or from
ignition within the mass of fuel. Smoldering
combustion then progresses slowly through the
mass. A fire of this kind is referred'to in
this standard as a "deep-seated" fire. The
burning rate of these fires can be reduced by
the presence of Halon 1301, and they may be
extinguished if a high concentration can be
maintained for an adequate soaking time.
However, it is not normally practical to
maintain a sufficient concentration of Halon
1301 for a sufficient time to extinguish a
deep-seated fire. ,

gnnl~R
In the design of total flooding systems, the
characteristics of the enclosure must be
considered as follows:

Information Only

Information Only

Title
Information Only

QQQ>
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2-2.2.2

2 2a243 ~

2-2.2.4

For all types of fires, the area of
unclosable openings shall be kept to a
minima. These openings shall be
compensated for by additional quantities
of agent according to the design
procedures outlined in A-2.5.3. The
authority having jurisdiction may
require tests to assure proper
performance as defined by this standard.

To prevent fire from spreading through
openings to adjacent hazards or work
areas and to make up for leakage of the
agent, openings shall be compensated for
with automatic closures, screening
nozzles or additional agent, and shall
be arranged to operate simultaneously
with system discharge. The agent
required by screening nozzles shall be
in addition to the normal requirement
for total flooding. i%ere reasonable of
confinement of agent is impracticable,
protection shall be extended to include
the adjacent hazards or work areas.

For deep-seated fires, forced air ventilating
systens shall be shut down or closed
with the start of agent discharge;
or, additional compensating gas shall be
provided. (See A-2-.5.3.)

W, 0

M, 0

1, 0

Conply: See responses to code
section 2-2.2.3.

Complys The duct openings in the
Unit 1 and 2 CR Cable Vault/Hot
Shutdown. Panel Areas (zones 57 f 58)
are provided with dampers that close
upon Halon system actuation. 'ans
are also shutdown.
Ref: Alkdown Checklist No. 1;
Technical Data No. 6.

Comply: The duct openings in the
Unit 1 and 2 computer rooms (fire
zones 71 and 72) are provided with
dampers that close upon halon
system actuation.
Ref: Technical Data No. 15.

Comply: See response to code
section 2-2.2.3.
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2-2.2.5

2-3

For surface fires,,forced air ventilation may .

also be required to be shut down or closed
with the start of agent discharge; or,
additional compensating gas may need to be
provided. (See A-2-5.3.)

nd

Not Applicable: "Surface fires"
refers to the characteristics of
flanIIable/combustible liquids. These
hazards were not encountered in the
subJect fire zones during walkdowns.
Ref: Valkdem Checklist No. 1.

Title

2-3.1 General. The quantity of Halon 13D1 for
fires involving flaanable liquids and gases
is based upon nodal conditions with the
extinguishing system meeting the requirements
specified herein.

Information Only
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2-3.2.1

2-3.2.2

In the determination of the design
concentration of Halon 1301, proper
consideration shall be given to the type
and quantity of flaInnable material
involved, the conditions under which it
normally exists in the hazard, and any
special conditions of the hazard
itself. For a particular fuel, either
of two minimum levels of Halon 13D1
concentration may apply, i.e., flame
extinguishment or inerting.

Note.'Appendix A-2-3 contains additional
guidelines for determining which
concentration level to use for a
particular hazard.

x in 1 n

(a) Applicability of Flaine Extinguishment
Concentrations. The minimum design
concentration ruquired to extinguish
normal fires involving certain flanmable

Title

Comply: The design concentration was
reviewed via design doclnents. The
hazards evaluated contained Class A
4 C combustibles. No Class B
flannables/combustibles were located.
Ref: Walkdown Checklist No. l.

Title

Information Only
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gases and liquids at atmospheric
pressure are applicable if it can be
shown that a probable explosive
atmosphere cannot exist in the hazard
either before or as a result of the
fire. An explosion. potential is
iiprobable when either of the following
conditions apply:

(1) The quantity of fuel peIxIitted in
the enclosure is less than that
required to develop a Naxieun
concentration equal to one-half of
the lower flaxmable lixI1t.
Additional inforxIation is given in
Appendix A-2-1 and A-2-3.

(2) The volatility of the fuel before
the fire is too low to reach the
lower flannable limit in air
(xIaxixxNI ambient tenperature or
fuel tenperature does not exceed
the closed cup flash point
teeperature), and fire xIay be
expected to burn less than 30
seconds before extinguishient.

(b) Teiperature Sensitivity. The flame
extinguishing concentration required for
soee fuels depends on the fuel
tenperature. All fuels shall be tested
at at least two teeperatures to deterxIini
teeperature sensitivity. (See
Appendix A-2-3'y)

(c) Special Fire Considerations. Where high
teInperatures or pressures exist or cay
result froil delayed systesl activation and
for configurations other than sieple pool
or gas )et fires, added tests specific
to the intended application shall be
xIade.

Hot Applicable: The Kalon 1301
installations within the safety
related areas do not require this
testing since they are protecting
Class A 4 C cIxnbustibles as
witnessed during walkdems.
Ref: Walkdmm Checklist Ho. l.
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(d) Typical Oesign Concentrations.
Table 2-3.2.2 gives sIinimumI design
concentrations required to extinguish
norial fires involving several flaxmable
liquids and gases.

2-3.2.3 JORCl~

(a) Applicability of Inerting Concentrations.
~ Inerting concentrations shall be used
when the conditions of 2-3.2.2 are not
or cannot be Net. Such concentrations
are sufficient to "lnertw the atxIosphere
against all proportions oF fuel in air.
Specifically, they shall be used in the
following situations:

(1) The quantity of fuel in the .
enclosure is greater than
that permitted in
2-3.2.2(a)(l); and,

(2) The volatility of the fuel
is greater than that
pemitted in 2-3.2.2(a)(2)
or

(3) The systesI response is not
rapid enough to detect and
extinguish the fire before
the volati'lity of the fuel
is inc'reased to a dangerous
level as a result of the
fire.

>

Note: Table A-2.3.2.3 gives sIinimusI design
concentrations for inerting several
flamnable liquids and gases.

InforxIation Only .

Titie
Not Applicable. The types oF
fuels which require the design
concentrations outlined in this
code section were not located in
the hazards evaluated as observed
during walkdowns.
Ref: Nalkdown Checklist No. l.
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2-3.2.4

2-3.2.5

2-3.2.6

2-4.1

n R lid

General. FlaxIoable solids may be classed as
those which do not develop deep-seated fires,
and those which do'. Haterials which do not
become deep-seated undergo surface combustion.
only and may be treated much as a flaaIxable
liquid fire. Host materials which develop
deep-seated fires do so after exposure to
flaming combustion for a certain length of
time which varies with the material. In
others, the fire may beg3n as deep-seated
through internal ignition, such as
spontaneous heating.

Design flame extinguishment concentrations
not given in 2-3.2.2 shall be obtained by
test plus a 20 percent safety factor.
Hinimum design concentrations shall be 5
percent. Design inerting concentrations shall be
determined by test plus a 10 percent safety factor.

I

For combinations of fuels, the flame
extinguishment or inerting value for the fuel
requiring the greatest concentration shall be
used unless tests are sIade on the actual
mixture.

@here an explosion potential exists due to
the presence of gaseous, volatile or atomized
fuels either before or following a fire.
HFPA 68, x V and
HFPA 69, nd d x 3 P v

A 8 covering vapor
detection and explosion venting and suppression
shall be consulted. In particular, extreme caution
shall be taken following inerting of a rich fuel air
mixture since compartment leakage or ventilation
will cause the xIixture to pass through the explosive
range of concentrations when fresh air is admitted.

Hot Applicable: The hazards
associated with these requirements
are not in the areas evaluated.
Ref: 'Alkdown Checklist Ho. l.

Hot Applicable: The hazards
associated with these requirements
are not in the areas evaluated.
Ref: Nalkdown Checklist Ho. l.

Hot Applicable: These types of fuels
are not present in the Halon 1301
protected areas within the safety
related areas as observed during.
walkdowns.
Ref: Nalkdown Checklist Ho. l.

Title

InforxIation Only
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2-4.2

2-4.3

2-4.3.1

Solid Surface Fires. Alsist all flaxxIable .
solids begin burning on the surface. In aany

'aaterials, such as'unfilled plastics (without
fillermaterials), surface coebustion is the
only type that occurs. These fires are
readily extinguished with low concentrations,
(e.g., 5 percent) of Halon 1301. Although
glowing eebers Nay remain at the surface of
the fuel following extinguisbnent of flames,
these elbers will be cIxnpletely extinguished
within a short tisIe (e.g., 10 minutes)
provided the Halon 1301 concentration is
sIaintained around the fuel for this tixIe
(called "soaking" tile).

Halon 1301, like other halogenated
hydrocarbons, chemically inhibits the
propagation of flame. However, although the
presence of Halon 1301 in the vicinity of a
deep-seated fire will extinguish the flane,
thereby greatly reducing the rate of burning,
the quantity of agent required for coeplete
extinction of all elbers is difficult to
assess. It depends on the nature of the
fuel, its state of coaNIinution, its
distribution within the enclosure, the tisIe
during which it has been burning, the ratio
of the area of the burning suI'face to the
volule of the enclosure, and the degree of
ventilation in the enclosure. It is usually
difficult or ilpractical to maintain an
adequate concentration for a sufficient tixIe ~

to ensure the complete extinction of a
deep-seated fire (see Appendix A-2-4).

InforxIation Only

Title
InforxIation Only
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2-4.3.2

2-5

2-5.1

2-5.2

Code Section

i%ere the solid aaterlal is in such a form
that a deep-seated fire can be established
before a flame extinguishing concentration
has been achieved, provision shall be made to
the satisfaction of the authority having
5urisdiction for means to effect complete
extinguishment of the fire (see Appendix
A-2A).

T 1 d

General. The Halon 1301 concentration
requirements established in 2-3 and 2-4 are
converted into agent weight requirements
through mathematical computations considering
the volume of. the hazard and the specific
volume of the superheated Halon 1301 vapor.
In addition to the concentration
requirements, additional quantities of agent
may be required to compensate for unclosable
openings, forced ventilation or other special
conditions which would affect the
extinguishing efficiency.

Total Flooding guantlty. Figure 2-5.2
depicts the specific volume of superheated
Halon 1301 vapor at various temperatures.
The amount of Halon 1301 required to achieve .

the design concentration is calculated from
the following formula:

V
(

C
)

s 100-C

N Height of Halon 3101 required, pounds (kg).
s Specific volume superheated Halon 1301,

cubic feet/pound (N /kg).
C Halon 1301 conce'ntration, percent by

volume.
V Volume of hazard, cubic feet (m3).

InforxIation Required
Verification methodI ~ 'Alkdown

0 a DocImuInt Search

N, 0

M, D

Suanary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

ComplyI'The potential of deep-seated
fires in the haiards evaluated is
present. The design for zones 57 & 58
includes an extended discharge to
maintain the concentration. Test
results were also satisfactory.
Ref: Technical Data Ho. 3 & 12.

Ti tie

Comply: See responses to code
section 2-2.2.3 and 2-5.3.

Complys The listed design manual
and vendor's computer program utilize
the values presented in this code
requi rement.
Ref: Technical Data Ho. 1 & 2;
Drawing Ho. l.
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2-5.3

This calculation includes an allowance for
normal leakage from a "tight" enclosure due to
agent expansion. Since the amount of gas and,
therefore, the concentration produced by a
given weight of Halon 1301 is greatly affected
by the temperature it encounters, the specific
volImxI of superheated Halon 1301 vapor for the
lower operating minimum anticipated ambient
temperature limit shall be used in the design
of a Halon 1301 total flooding systen.
Table 2-5.2 is a tabulation of the Halon 1301
weight per cubic foot of hazard volume
required to produce the specified
concentration oF vaIfous hazard temperature
conditions.

All Halon 1301 total flooding systems shall
be capable of producing the required
concentration of agent under the conditions
of maximum net volume (gross volume of the
hazard ainus the volImle occupied by solid

. ob)ects), maxfxxmI ventflat3on and minimum
anticipated ambient temperature. In areas
where vide variatfons fn net volume are
encountered under normal operations such as
storage rooms, warehouses, etc., or where
«ide varfatfons fn ambient temperatures'are
experienced as in unheated rooms, the agent
concentration generated under these extremes
shall be calculated to determine compliance
with 2-1.1.3 and 2-.1.1.4.

Special Conditions., Additional quantities of
Halon 1301 shall hei prov3ded to compensate
for any special conditions, such as
unclosable openings; forced ventilation, or
other causes of agent loss. It shall be the
responsibility of the system designer to show
that such conditions have been taken into
account in the design of a system.

N, D Comply: Agent leakage occurs fn
the Unit 1 4 2 Control Room Cable
Vaults/Hot Shutdown Panel Areas. An
extended discharge system was added
to compensate for leakage.
A discharge test verified the
acceptab3lfty of the design.
Ref: Malkdown Checklist Ho. 1;
Technical Data Ho. 4 S 6.
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2-6.1

2-6.2

2-6.2.1

2-6.2.2

General. The distribution system for
applying Kalon 1301 to enclosed hazards shall
be designed with due consideration for the
materials involved, the type of burning
expected, and the nature of the enclosure.
These factors all may affect the discharge
times and rates of application.

The minimum design rate of application shall
be based on the quantity of agent required
for the desired concentration and the time
allotted to achieve the desired concentration.

Discharge Time. The agent discharge shall be
substantially completed in a nominal 10
seconds or a shorter time if practicable,
unless a longer discharge time is
specifically permitted by the authority
having jurisdictioq. This period shall be
measured as the interval between the first
appearance of liquid at the nozzle and the
time when the discharge becomes predominantly
gaseous. This point is distinguished by a
marked change in both the sound and the
appearance of the discharge.

if, D

Title

Title

Comply: The nozzle placement in the
Unit 1 C 2 Control Room Cable Vault/
Hot Shutdown Panel Areas may be such
that Halon may not disperse throughout
the hazard. The Nalon system
discharge tests indicate, however,
that the systems are adequate in
nozzle locations.
Ref: 'Alkdown Checklist Ho. 1;
Technical Data Ho. 3, 4 8 6.

Comply: The nozzle placement in the
computer rooms is consistent with the
design guidelines given in the UL
listed pre-engineered manual.
Ref: Technical Data Ho. l.

Comply.'he vendor computer programs
utilizes these values. The pre-
engineered design manual also takes
these into consideration.
Ref: Technical Data No. 1 t 2.

Comply: The systems for the Computer
Rooms (zones 71 5 72) are designed
in accordance with their manual.
The manual is UL listed, so discharge
should occur within 10 seconds.
Ref: Technical Data No. 1.

Does Hot Comply: The initial
discharge times for the control
room cable vaults (zones 57 5 58)
are in excess of 45 seconds.
Ref: Technical Data No. 12
Section 5.3.7.
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2-6.3

2-6.3.1

2-6.3.2

2-6.3.3

2-6.3.4

2-6.4

%ere leakage is appIeciable and the design
concentration must be obtained quickly and
maintained for an extended period of time,
agent quantities provided for leakage
compensation zIay be applied at a reduced rate.

This type of application is particularly
suitable to enclosed rotating electric
apparatus, such as generators, motors and
convertors, and also may be needed for total
flooding protection of deep-seated fires.

.The initial discharge shall be completed
within the limits specified in 2-6.2.

The rate of extended discharge shall be
sufficient to maintain the desired
concentration for the duration of application.

Piping and Supply. Piping shall be designed
in accordance with the requirements outlined
in Chapter 1 to deliver the required rate of
application at each nozzle.

Ti tie

Comply: A separate, independent
extended discharge system is provided
for the control room cable vaults
(zones 57 S 58).
Ref: Technical Data Ho. 12
Section 5.3.1.
Information Only

Comply: The computer rooms (zones 71
8 72) are installed in accordance
with the Qesign manual.
Ref: Technical Data No. 1; Drawing
Ho. 1.

Does Not Comply: The initial dis-
charge times for the control room
cable vaults (zones 57 4 58) are in
excess of 45 seconds.
Ref: Technical Data No. 12
Section 5.3.7.

Comply.'he test results confiIxI the
concentration is maintained. This
requirement is only applicable to the
control room cable vaults (zones 57
8 58)
Ref: Technical Data Ho. 3 4 4.

Comply. The calculations for the
systems in the control room cable
vaults (zones 57 and 58) identify
pipe sizes for the discharge rate.
The systems for the computer rooms
(zones 71 and 72) are consistent with
designing guidelines.
Ref: Technical Data No. 1 6 2.
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2-6.5

2-6.5.1

2-6.5.2

2-7

2-7.1

Hozzles used with total flooding systems
shall be of the type listed for the intended
purpose, and shall be located with the

eometry of the hazard and enclosure taken
nto consideration.

The type of nozzles selected, their number,
and their placement shall be such that the
design concentration will be established in
all parts of the hazard enclosure, and such
that the discharge will not unduly splash
flaaxeble liquids or create dust clouds that
might extend the fire, create an explosion,
or otherwise adversely affect the contents of.
the enclosure. Nozzles vary in design and
discharge characteristics and shall be selected
on the basis of their adequacy for the use
intended. Nozzles shall be placed within the.
hazard area in compliance with listed
limitations with regard to spacing, floor
coverage and alignment.

V d r

General. Venting of an enclosure may be
necessary to relieve pressure build-up due to
the discharge of large quantities of Halon
1301. Appropriate pressure relief depends on
the in)ection rate of the Halon 1301 and
enclosure

strength.',

D

Title

Comply. The nozzles for all the
systems evaluated are listed for this
service. The halon concentration
tests for the control cable vaults
indicate acceptability of their
location. The computer roam nozzles
are located in accordance with the
listed spacing criteria in the design .

manual.
Ref: Technical Data Ho. 1 5 2.

Comply: 'he nozzles for all the
systems evaluated are listed for this
service. The halon concentration
tests for the control cable vaults
(zones 57 and 58) indicate accepta»
bility of the nozzle locations. The
nozzles for the computer rooms (zones
71 and 72) are located in accordance
with the listed spacing criteria in
the design manual.
Ref: Malkdown Checklist Ho. 1:
Technical Data Ho. 1, 2, 4 5 12.

Title

Comply.'This requirement is not
applicable. Extended discharge of
Halon 13Dl into the Control Room
Cable Vaults is provided to make up
for leakage. Dampers are provided in
the computer rooms. Although
relatively tight, some leakage of gas
will occur prior to room over
pressuri zati on.
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2-7.2-

2-7.2.1

2-7.2.2

2-7.2.3

Porosity and leakages such as around doors,
windows and dampers, though not readily,
apparent or easily calculated, will usually
provide sufficient relief for Halon 1301
flooding systems without need for additional
venting. Record storage rooms, refrigerated
spaces and duct work also generally need no
additional venting.

For very tight enclosures, the area necessary
for free venting may be calculated from the
following formula, taking the specific volImuI
of Halon 1301 vapor at 70'F to be 2.56 cubic
feet per pound: (0.160 m /kg at 21'C):

13.2 Q

X >

x Free venting area, sq. in.
Q Halon 1301 in)ection rate. lb. per sec.
P Allowable strength of enclosure, lb./sq. ft.

For SI Units:

410 Q

X
P

x Free venting are'a, sq. smI

Q ~ Halon 1301 in)ection rate, kg/s
P Allowable strength of enclosure, bars-gauge

In many instances, particularly when
hazardous materials are involved, relief
openings are already'provided for explosion
venting. These and. other available openings
often provide adequate venting.

Title

Inforeation Only

InfoInation Only

Information Only



4gl*A '~ J 4 Ill ~ ~ I ~ p ~ ~ JI . C w ia 4 1't ~ ~ I l~'V ')

-
CODE GNPLIANCE VERI

O

5

Code
Section

No.
Code Section

-2-7.2.4 Table 2-7.2A, based on general. construction
practices, provides a guide for considering
the noraal strength and all+able pressure of
average enclosures.
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This entire chapter has been oeitted
since there are no systels of this
type installed at D.C. Cook for
protection of safety related areas.
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1.0 PURPOSE

1.1 The purpose of this calculatton ts to identify the applicable
sections of the NFPA Code addressed, determine a method of
verification for each applicable code section and confirm compliance
for the plant ftre protection systems within our review.

2.0 ASSUMPTIONS

For the purpose of this report, 1t 1s assumed that under most conditions
the authority having jurisdiction was the architect/engineer (A/E) for
the plant who ts American Electric Power Service Corporat1on (AEPSC)
unless other w1se tnctcated.

3.0 HETHOOOI OGY

3.1 Reference Sect1on 2.1.1 oi'mpell Pro)ect Instruction PI-FP-Ol,"
Revision l.

3.2 An 1tem tdenttf1ed tn the Code Compltance Vertftcat1on Checklist
which."Ooes Not Comply" or 1s shown as an "Open Item" ts further
discussed tn the Code Compliance Summary Report, Impell Report
Number 09-0120-0123.

4.0 RESULTS

Reference the Code Compliance Verification Checklist.

5.0 REFERENCES

NFPA 13 - Code Com liance Verification
ec 1S ~ ~ OO nl S

IQPELLg~~
~ No 0120-108-1375
CALC NO

0120-108-004

PAGE
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0 a Doccsnent Search
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The sprinkler systesIs of D.C. Cook vere orignially designed under the )urisdiction of the 1971 Edition of HFPA 13. Over the.
course of D.C. Cook's history, Ieodifications to the sprinkler systees vere perforaed. The last of these Nodifications vere
colpleted under the jurisdiction of the 1983 Edition of HFpA 13. For the purpose of this evaluation only the original (1971)
and last (1983) Editions of HFPA 13 in effect during the systel design/installation phase vere utilized. SystesIs which had no

Nodifications following the initial design vere evaluated against the requirelents of the 1971 Edition. Systecns which were

Nodified following the initial design, or designed after the initial design, regardless of what year, vere evaluated against
the requireoents of the 1983 Edition. Changes in the code editions between 1971 and 1983 vere not substantial to warrant a

separate evaluation for each edition. Additionally, the deviations/open itels identified in the evaluation could not be fully
addressed by utiliaing intersI code editions.

THE FOLLOWING SYSTEHS lfERE EVALUATED UNDER THE RE(UIREHEHTS OF NFPA 13, 1971 EDITION:
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PREWCTION

PRE-ACTION

MET PIPE

32

58

DRN STORAGE AREA

AUX. BLDG CRANE BAY

(HIGH ROOF) AREA

UNIT 2 CONTROL ROON CABLE VAULT

m
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Code
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No.
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0 Document Search

Suamary of Results
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1011 A sprinkler system, for fire protection
- purposes, is an integrated system of

underground and overhead piping designed in
accordance with fire protection engineering
standards. The system includes a suitable
water supply, such as a gravity tank, fire
pump, reservoir or pressure tank and/or
connection by underground piping .to a city
main. The portion of the sprinkler system
above ground is a network of specially sized
or hydraulically designed piping installed in
a building, structure or area, generally
overhead, and to which sprinklers are
connected in a systematic pattern. The
system includes a controlling valve and a
device for actuating an alarm when the system
is in operation. The system is usually
activated by heat from a fire and discharges "

water over the fire area.

Information Only
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tl

rI
QI

O 1020

NOTE: The design and installation of water
supply facilities such as gravity tanks, fire
pumps, reservoirs or pressure tanks, and
underground piping are covered by NFPA
Standards No. 22, Mater Tanks For Private
Fire Protection; No. 20, Installation of
Centrifugal Fire P|Imps and No. 24, Outside
Protection.

1021 This Standard is in general the minimum for
the installation of sprinkler systems for
fire protection in buildings housing one or

Title

Information Only
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more of the following or similar Light, Ordinary
or Extra Hazard Occupancies, except where
additional rules are amendatory to this standaId
for Extra Hazard Occupancies as covered by
separate standards.

Title
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1031

1040 .
~ HiiQf'JHBfER

1041 A sprinkler system installed under this
Standard must be properly maintained for
efficient service. The owner is responsible
for the condition of his sprinkler and must
use due diligence in keeping the system in good
operating condition.

Separately published standards referred to herein
deal with fire pumps, tanks, and various other
related features. A selected list of other publi-
cations related to the installation of sprinkler
systems is published at the end of this Standard.

MI D

Information Only

Title

Comply'. For the drINIning area and
the high roof area maintenance
procedures are provided.
Ref: Nalkdown Checklist Ho. 1 4 2;
Procedure Ho. 1-4.
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1042 The installing contractor shall provide the
owner with:

(a) Instruction charts describing operation
and proper maintenance of sprinkler devices.

N. D Does Hot Comply: Procedures do not
include a test checklist for the
control room cable vault.
Hote: The fire hazards analysis
(Rev. 1) does not rely upon the wet
pipe sprinkler systen for controlling
fires in the control room cable
vault.. Although the sprinkler systen
is still functional, any deviations
fran the code does not impact the
safety features of the area since
both Halon and C02 systens are also
provided.

Comply: Documents are provided for
druaIning area and the high roof area.
Ref: Technical Data Ho. l.
Does Hot Comply: For the control room
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1050

1051

1052

1100

1110

(b) Published pamphlet on Care Kaintenance
of Sprinkler Systems. (HFPA Ho. 13A.)

Lmmdai~
Before shutting off a section of the fire
service system to make sprinkler system
connections, notify the authority having
5urisdiction, plan the work carefully, and
assemble all materials to enable completion
in shortest possible time. Work started on
connections should be rushed to completion .
without interruption, and protection restored
as promptly as possible. During the
impairment, provide emergency hose lines;
additional fire pails and extinguishers, and
maintain extra watch service in the areas
affected.

When changes involve shutting off water from
any considerable number of sprinklers for more
than a few hours, temporary water supply
connections should be made to sprinkler systems
so that reasonable protection can, be
maintained. In adding to old systems or
revamping them. protection should be

restored'ach

night so far as possible. The members
of the private fire brigade as well as public
fire deparbnent should be notified as to
conditions.

All needless ceiling sheeting, hollow siding,
tops of high shelving, partitions or decks
should be removed. Sheathing of paper and
similar light flaamable materials is

'articularly objectionable.

cable vault documentation is not
provided.

Title
Information Only: This requirement
discusses action to be taken while
new systems are being installed.
Kitigations for system impairments are
controlled by plant procedures.

Information Only: This requirement
discusses action to be taken while new
systems are being installed. Kitiga-
tions for system impairments are con-
trolled by plant procedures.

Title

Information Only: This requirement
discusses system installation during
construction, and is not applicable
to retrofitting since the building
is no longer under construction.
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1112

1113

'1114
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1120

1121

Necessary "stops" to check draft, necessary
new partitions, closets, decks, etc., should
be put in place, or provided for so that the
sprinkler equipment may conform to same.

Frequently, additional sprinkler equipment
can be avoided by cutting down the width of
decks or galleries and providing proper
clearances. (See Paragraphs 4313, 4315, and
4318.) Slatting of decks and walkways as a
substitute for automatic sprinklers thereunder
is not acceptable. The use of cloth or paper
dust tops for rooms forms obstruction to
water distribution. If employed, the area
below should be sprinklered.

Cutting holes through partitions, either
solid or slatted, to allow sprinklers on one
side thereof to distribute water to the other
side is not effectual.

Where wood cornices on masonry buildings face
an exposure they should be replaced with a
parapet, or the projecting woodwork should be
cut away and metal'flashing extended to cover
the exposed edge of planking, or suitable
sprinkler protection should be provided.

r'

The installation of sprinklers throughout
premises is necessary for the prot'ection
of life and property, however, when buildings
or portions of buildings are of combustible
construction oI contain combustible material,
standard cutoff shall be provided to separate
the areas which are spr3nkler protected from
ad)olning unsprinklered areas. All openings

Information Only: This requirement
discusses system installation during
construction, and is not applicable
to retrofitting since the building is
no longer under construction.

Information Only: This requirement
discusses system installation during-
construction, and is not applicable
to retrofitting since the building
is no longer under construction.

Information Only.'Thi s requirement
discusses system installation during
construction, and is not applicable
to retrofitting since the building is
no longer under construction.

Information Only: This requirement
discusses system installation during
construction. It may not be
applicable to retrofitting since the
building is no longer under con-
struction.

Ti tie

Information Only: Fire area bound-
aries and areas requiring sprinkler
protection are determined by require-
ments enforced by the USHRC, i.e.
BTP 9.5-1 Appendix A and 10CFRSO

Appendix R, etc. The plant has been/
will be reviewed by the USNRC for
areas of sprinkler coverage.
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1130

1131

1132

shall be protected in accordance with applicable
standards and no sprinkler piping should be
placed in an unsprinklered area unless the
area is permitted to be unsprinklered by this
Sprinkler Standard.

Floor or wall openings tending to create
vertical or horizontal drafts, or other
structural conditions that would delay the
prompt operation of automatic sprinklers by
preventing the banking up of the heated air
from the fire, should be properly "stopped"
in order to permit control of fire at any
point by local sprinklers.

Where moving stairways, large monumental
staircases, or similar floor openings are
unenclosed, the floor openings involved shall

- be protected by draft stops in combination
with close spaced sprinklers. The draft stops
should be located ismedlately ad)acent to the
opening, should be 18 inches deep and should be
substantially noncombustible material.
Sprinklers spaced not more than 6 feet apart,
should be placed 6 inches to 12 inches from the
draft stop on the side away from the opening to
form a water curtain. Sprinklers in this water
curtain should be hydraulically designed to

rovide a discharge of 3 gallons per minute. per
ineal foot of water curtain, measured horizon-

tally around the ppening, with no sprinkler dis-
charging less than 15 gpm. Normal 1/2 inch orifice
closed head systems using sprinklers of Ordinary
Temperature Classification are adequate for this
purpose. Where sprinklers are closer than 6 feet,
cross baffles should be provided per Paragraph
4329. 'Dere sprinklers in the normal ceiling
pattern are closer than 6 feet from the water
curtain, it may be preferable to locate the water
curtain sprinklers in recessed baffle pockets.

Additionally, the sprinkler coverage
is addressed in the FSSA, FHA,
evaluations, etc.

, Title

Information Only.'The area boundaries
are under the Jurisdiction of criteria
reviewed by the USNRC, i.e. BTP 9.5-1
Appendix A and 10CFR50 Appendix R.
Non-rated features are addressed in
other documents such as engineering
evaluation, FHA, etc.

Information Only: The area boundaries
are under the jurisdiction of criteria
reviewed by the USNRC, i.e. BTP 9.5-1
Appendix A and 10CFR50 Appendix R.
Non-rated features are addressed in
other documents such as engineering
evaluations, FHA, etc.
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1140

1141

1142

1143

NOTE: In totally sprinkler protected
buildings containing light or ordinary hazard
occupancy this method provides some degree of

. safeguard against the passag~ of fire through
floor openings. It is not, however,
equivalent to a proper enclosure. (See also
NFPA Ho. 1D1 Life Safety Code for
requirements for ~cans of egress.)

Where required by the authority having
Jurisdiction in buildings of large single
area, substantial curtains preferably of
noncombustible material extending down 24
.inches or more below the ceiling shall be
provided to separate sprinkler systems or

subdivide areas. (See Fig. 1133.) (See guide
for Smoke and Meat Venting, NFPA Ho. 204.)

Flooring should preferably be made tight and.
waterproof.

Some of the more cenoon defects, assuming that
the floor itself is tight, are cracks at side
walls, openings around pipes or conduits, and
small unprotected'openings cut through floor
for various purposes. These can be made
tight by flashing, metal plates, etc.. Such
small openings that cannot be completely
stopped off may be curbed to prevent water
running through.

Waterproofing of floors is highly desirable,
especially if goods or machinery are of
considerable value and susceptible to water

Information Only: Although walkdowns
show that all areas are adequately
separated by bays formed by beam
construction, there are no documents
(from the authority having Juris-
diction) requiring the application
of this code section.

Title

Open Item: Documentation could not be
found which would verify that the
floors have been waterproofed.
Flooding criteria, which discusses
the impact of water on safety related
systems, is presented in a NRC IE In-
formation Notice 83-41 study.

Information Only.'See response to
code section 1141.

Information Only: See response to
code section 1141.
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damage. There are various methods of making
floors reasonably watertight, depending on
the type of construction.

Scuppers or floor drains are also desirable
in many types of buildings or occupancies.
It is of importance to get any water off of floors
as soon as possible after fire is extinguished
and scuppers will facilitate doing this'.

The recoamendation that floors should be made
tight is important; first, to prevent easy
spread of fire from one floor to another, and
second, to prevent water from sprinklers or
hose streams from running through floors and
damaging property on floors below.

Sprinkler equipments may require: Dry-pipe
valve enclosures (see Section 5258); boxing

~ to prevent freezing of tank risers, etc.
(see Figure 3111); ladders; protection of
yard hydrants, sprinkler risers and post
indicators against mechanical damage, etc..
This work should be promptly attended to if
not let with the sprinkler contract.

Exposure protection should be provided
wherever conditions are such that a
sprinklered building is exposed to fire from
without. (See Chapter 5, Outside Sprinklers
for Protection Against Exposure Fires.)

This Standard covers automatic sprinkler
systems of the types described below, also
systems of outside sprinklers for protection
against exposure fires covered specifically

Information Only. See response to
code section 1141.

Information Only.'See response to
code section 1141.

Title
Not Applicable: Alkdowns verified
that all valves are read31y accessible
and not in an area sub)ect to damage
or freerlng.
Ref: Malkdown Checklist No. 1 - 3.

Title

Not Applicable: There is no pro-
tection of the type described in this
requirement for safety related areas.
Ref: Malkdown Checklist No. 1 —3.

Ti tie
Information Only
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. 1240

in Chapter 6. Hanually operated deluge
systems,'sed for certain special haxard
conditions, are not specifically covered in
this Standard but certain provisions of this
Standard II111 be found applicable. The types
of automatic sprinkler systems are listed in
Sections 1210-1271, inclusive.

(See Section 5100.)

(See Section 5200.)

(See Section 5300.)

(See Section 5300.)

Information Only: See the referenced
code sections.

Information Only: There are no
dry-pipe systems for protection of
safety related areas.

,Information Only.'ee the referenced
.code sections.

Information Only: See the referenced
code sections.

O O

1250
(See Section 5400.)

1260 i d
(See Section 5600.)

Information Only: There are no
combined systems for protection of
safety related areas.

Information Only'. It is assumed that
the IIater supply for systems
protecting safety related areas is
not limited.
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1270

1271 Sprinkler systems <employing limited water
supplies, reduced pipe sixes and other
departures from the requirements for standard
systems contemplated by these rules shall not
be classified as standard sprinkler systems.
Systems of this type may include those
pressurized «1th air or nitrogen. The
authority having Jurisdiction may recognize
the degree of protection afforded by special
types of sprinkler systems.

Title

Hot Applicable: . There are no systems
of this type installed for safety
related areas.
Ref: Malkdown Checklist Ho. 1 - 3.
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1300

1310

1311

1312

1313

1314

1320

1321

Light Hazard Occupancies include buildings
housing occupancies as listed in this portion
of the Code.

The rules for installation of sprinkler
systems in Light Hazard Occupancies shall
apply to all portions of the occupancies
listed above or similar light hazard
occupancies, except that in certain sections
of the above occupancies such as attics,
basements, kitchens, laundries, storage areas,
and work rooms, ordinary hazard spacing with
light hazard pipe sizing and water supplies
shall be required. Finished rooms that may
be located in attics or basements such as
living quarters, bars, lounges, etc. may be
treated as Light Hazard Occupancy.

The rules for installation of sprinkler
systems in Light Hazard Occupancies may also
apply in small stores and similar occupancies
incidental.to the properties listed above,
provided such occupancies do not individually.
exceed 3,000 square feet in floor. area in any
one store in any floor and provided floor
openings are properly protected.

It is important that sprinkler systems
designed for Light Hazard Occupancies shall
not be installed in'~ any building, the occupancy
of which is likely to be changed subsequently
to a classification not so listed.

d d

Ordinary Hazard Occupancies include buildings
housing occupancies such as listed in this
portion of the Standard.

Title

Ti tie
Information Only

Not Applicable: The drawings
show that the areas.in question
were sized according to an extra
hazard occupancy pipe schedule.
See response to code section 1332.
Ref: Drawing No. 1-3.

Information Only

Not Applicable: See response to
code section 1312.

Title
Information Only
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1322

1330

1331

1332

1400

1410

- 1411

1412

Where hazards in those buildings or portions
of buildings of the above occupancies are
severe, the authority having jurisdiction
shall be consulted for special rulings regarding
water supplies, types of equipment, pipe sizes,
types of sprinklers and sprinkler spacing.

Extra Hazard Occupancies include only those
buildings or portions of buildings housing
occupancies where the hazard is severe as

~ detemined by the authority having
jurisdiction. These include occupancies such
as listed in this portion of the Study.

Mhere severe hazards are not otherwise
adequately protected, the authority having
5urisdiction should be consulted for special
rulings regarding water supplies, types of
equipment, supplementary systems if required,
pipe sizes, types of sprinklers, and
sprinkler spacing.

The authority having jurisdiction should be
consulted as to approved devices and
materials.

Normally, only new materials and devices shall
be employed in the installation of sprinkler
systems. Second-hand sprinklers shall not be

0

Hot Applicable: See response to
code section 1312.

Title
Information Only

Information Only: The systems
evaluated per this code have been
accepted. by the authority having
5urisdiction, except for the C.R. Cable
Vault for which there are no documents.
Hote: The fire hazards analysis (Rev.
1) does not rely upon the wet pipe
sprinkler system for controlling fires
in the control room cable vault.
Although the sprinkler system is still
functional, any deviations from the
code does not impact the safety
features of the area since both Halon
and C02 systems are also provided.

Title

Title
Information Only

Open Item: Ho documentation provided
for verification of this code section.
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1413

1420

1421

1430

1431

1440

1441

used. When special conditions ~arrant,
listed devices such as alarm valves, re-
tarding chambers, circuit closers, water
motor devices, dry pipe valves, and quick
opening devices, etc.. may be re-used, but if
re-used they shall be reconditioned by the
original manufacturer. On request of the
authority having 5urisdiction, the original

.manufacturer shall furnish a certificate,
stating that such specified devices have been
reconditioned and tested and are considered
satisfactory for re-use.

For the installation of fire pumps, gravity and
pressure tanks, valves and other related devices,
see separately published Standards or Publications
listed in Appendix F of this Sprinkler Standard.

Sprinkler system layout and installation
should be entrusted to none but fully
experienced and responsible parties.
sprinkler system installation is a trade in
itself. Inspectors cannot be expected to act
as working superintendents or correct errors.

Before an equipment is installed or remodeled,
in order to avoid error or subsequent
misunderstanding, preliminary layouts shall
be submitted for approval to the authority
having 5urisdiction. Any material deviation
from approved plans will require special
permission. Preliminary layouts 'should show
items listed in this section of the Standard.

Before an equipment is installed or remodeled,
complete working plans shall be submitted for

Information Only

Title

Inforeation Only

Title

Comply: Specifications require
approval (of data sheets and field
drawings) by owner and N.E.P.I.A.
Ref: Technical Data No. 3 Section
1:04.

Title

Comply: See response to code
section 1431.
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1442

1443

1450

1451

1460

1461

1500

1510

1511

approval to the authority having jurisdiction.
Any material deviation from approved plans
will require special permission.

Submission of working plans for approval
before starting installation will avoid
subsequent expensive changes, and give owners
and contractors'the benefit of the latest
fire protection engineering experience.

Morking plan should be drawn to an indicated
scale, on sheets of uniform size, with plan
of each floor, made so that they can easily
be duplicated, and show the follo~ing data as-
listed in this section of the Standard.

d b

The Standard Plan Symbols are as follows.
(See this section of the Standard.)

B d b

Where spI inklers are installed in buildings
subject to recurring floods, special
attention shall be given (1) to the
arrangement of piping and location of valves
so that valves will be accessible during high
water, (2) to the location of alarm devices
and equipment so:as to keep as much of the
equipment as possible operable during high
water, and (3) tq the location and protection
of pumps and air compressors and their power
supply'o as to provide every reasonable
safeguard against interruption.

rv1 rn

Before asking final approval of an automatic
sprinkl'er equipment by the authority having

Information Only

Comply: The drawing shows all requi'red
information applicable to each system.
Ref: Drawing No. 1-3.

Title
InfoIxIation Only

Title

Not Applicable: Areas are not
subject to flooding.
Ref: Malkdown Checklist No. 1 - 3.

Ti tie

Title
Open Item: Documentation not provided
for review.



CODE COHPLIANCE VERIFICATION CHECKLIST~1Q
AR T N P I

Code
Section

No.
Code Section

Information Required
Verification Hethod

W Walkdown
D Document Search

Sugary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

nx
fll0
X
m
D

jurisdiction the installation company
should furnish a written statement to the
effect that the work covered by its contract
has been completed and tested in accordance
with the approved specifications and plans.
(See Section 1700.)(Sic)

1600

1610

1611 All tests should be made by contractor in
presence of inspector of the authority having
)urisdiction. When inspector is not
available and permission is granted by the
authority having )urisdiction, tests may be
witnessed by owner or his representative and
test certificate signed by same.

D

Title

Title

Open Item: Although the specifications
require the presence of N.E.P.I.A.
during all tests for approval, final
test certificates are not provided for
review.
Ref: Technical Data No. 3 Section 1:03.
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1620 d d

Underground mains and lead-in connections to system
risers shall be flushed thoroughly before
connection is made to sprinkler piping in
order to remove foreign materials which may
have entered the underground during the
course of the installation. Underground ~

mains supplying wet pipe, dry pipe or
pre-action sprinkler systems should be
flushed at a rate of flow of not less than
750 gallons per minute for 6-inch pipe, 1,000
gallons per minuteifor 8-inch pipe, 1,500
gallons per minute for 10-inch pipe and 2,000
gallons per minute for 12-inch pipe. The
minimum rate of flow for flushing underground
connections to open sprinkler, deluge, and
hydraulically designed systems should not be
less than the water demand rate of the system
which is determined by system design. For
all systems, the flushing operations should
be continued for a sufficient time to insure
thorough cleaning. When planning the

Title

Does Not Comply: The installation
specifications do not require the
lead-in connections to be flushed.
However, precautions are to be taken
to keep piping clean from internal dirt
and debris.
Ref: Technical Data No.. 3 Section
1:07.3.

Also, strainers are provided at the
pumps, and flushing connections
provided at all automatic valve
manifolds.
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1630

1631

1632

1633

1634

flushing operations, consideration shall be
given to disposal of the water issuing from
the test outlets. If the water supply will
not produce the stipulated flow rate, the
maxima flow rate available should be
obtained by employing adequate discharge
means.

Test Pressure. All new systems including yard
iping shall be tested hydrostatically at not
ess than 200 pounds per square inch pressure

for two hours, or at 50 pounds per square
inch in excess of the maximum static pressure
when the maximum static pressure is in excess
of 150 pounds.

Permissible Leakage. The inside sprinkler
piping should be installed in such a manner
that there will be no visible leakage when
the system is sub)ected to the hydrostatic
pressure test. Refer to Outside Protection
Standard (NFPA No. 24) for permissible
leakage in underground mains and lead-ins.
The amount of leakage may be measured by
pumping from a calibrated container.

Fire Department Connection. Piping between
the check valve in the fire department inlet
pipe and the outside connection should be
tested the same as the balance of the system.

Corrosive Chemicals. Brine or other corrosive
chemicals shall not be used for testing
systems.

M,. D

Ti tie

Open Item: The Piping
specifications require hydrostatic
testing of 1 1/2 times the design
pressure, however test certificates
are not provided for review.
Ref: Technical Data No. 5 Section
3.4.3.

Open Item: Piping speci fications
require repair of any leaks during
hydrostatic tests, however test
certificates are not provided for
review.
Ref: Nalkdown Checklist No. 1 « 3;
Technical Data No. 5 Section 3.4.1.

Not Applicable: The components dis-
cussed in this requirement are not
installed at the plant in safety
related areas.
Ref: Malkdown Checklist No. 1 - 3.

Not Applicable: The lake water used
is free of the pollutants described
in this requirement but the test
procedures do not specify the water
quality.
Ref: Procedure No. 1-3.

('~m
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1635 To prevent the possibility of serious water
damage in case of a break; pressure should be
maintained by a small pump, the main
controlling gate meanwhile being kept shut.

Comply: Pressure is maintained by
the 50 gpm pressure pegging pump.
Ref: Technical Data Ho. 2 Section
3.4.3.
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1636

640

1641

1642

1643

Test Gasket. In testing extensions to old
systems a special type of self-indicating
blank shall be used whenever a blank gasket
has to be used for testing purposes. This
testing blank shall have lugs painted red
protruding beyond the flange in such a way as
to clearly indicate its presence. Sprinkler-
installing companies shall have all blank
gaskets numbered so as to keep track of thei'r
use and assure their return after the work is
completed.

Hydrostatic Test. New dry-pipe systems shall
be tested hydrostatically as specified in
Paragraph 1631, except that at seasons of the
year which will not permit testing with water
they shall be tested for two hours with at
least 50 lbs. per sq. in. air pressure. The
clapper of a differential-type dry-pipe valve
shall be held off its seat during any test at
a pressure in excess of 50 lbs. per sq. in.,
to prevent in)uring the valve.

Air Test. In dry-pipe systems, an air
pressure of 40 lbs.>per sq. in. shall be
pumped up, allowed to stand 24 hours, and all
leaks which allow a loss of pressure of over
1-1/2 pounds for the 24 hours shall be stopped.

Operating Test of Dry-pipe Valve. A working
test of the dry-pipe valve and quick opening
device, if installed, should be made before
acceptance.

Not Applicable: The systems reviewed
under this code evaluation are original
installations and are on independent
risers.
Ref: Drawing No. 1-3.

Title

Hot Applicable.'There are no dry
pipe systems (the type discussed in
Sections 1640 thru 1643) installed
for protection of safety related
areas.
Ref: Malkdown Checklist Ho. 1 - 3.

Hot Applicable:. See response to code
section 1641.

Hot Applicable: See response to code
section 1641.
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1700

Tests of drainage facilities. shall be made by
opening the main drain valve while the
control valve is wide open.

(Certificates and requirements appear on
pages 24 - 29 of the code.)

Title

Comply: Procedures for, tests of
drainage are available for the
druaning and high roof areas, but
not for the C.R. Cable Vault.
However, walkdowns show that drain
valves are provided for the C.R.

.Cable Vault.
Ref: Procedure Ho. 4.

Open Item: Docunentation not provided
for review.
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Every automatic sprinkler system shall have at
least one automatic water supply of adequate
pressure, capacity and reliability. The
necessity for a second supply will depend on
various factors such as those mentioned below.

The authority having Jurisdiction shall be
. consulted in every case as to the water

supplies which will be required. The water
supply needed for various occupancies,
including extra hazard occupancies, must be
determined by a study of the conditions
obtaining in each case, giving primary
consideration to the number of sprinklers
which may be expected to operate from any ore
fire plus quantities needed simultaneously
for hose streams.

Determination of the water supply needed for
extra hazard occupancies will require special
consideration of the four factors:
(1) Number of sprinklers that may operate,
(2) amount or rate of discharge, (3) required
time oF sprinkler discharge, and (4) amount
of water needed simultaneously for hose
streams.

@here the occupancy presents a possibility of
intense fires requiring extra heavy
discharge, this may be obtained by an
increase in the pressure and volume of the
water supply, by the use of large orifice
sprinklers, by a closer spacing of
sprinklers, by the use of larger pipe sizing,
or by a combination of these methods. In such
cases, consideration should be given to
hydraulically designed systems. See Chapter 7.

Title

Title
Comply.'here are 5 fire pumps
available for the sprinkler systems.
Ref: Technical Data Ho. 2 Section 1.2.

Comply: The water supply source is
Lake Hichigan.
Ref: Technical Data Ho. 2 Section 1.2.

Information Only.'ee response to
code section 2012.

Hot Applicable: See response to
code section 1312 and 1332.
Ref: Drawing Ho. 1-3.
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2100

Where separately published standards on
various sub)ects contain specific prov)sions
for water supplies, these should be
consulted. (See Appendix for availability of
Standards.)

See Chapter 7 for special prov)sions
applicable to deteImination of water supply
requirements for hydraulically designed
sys'tems ~

Information Only

Not Applicable: See response to
code section 1312.
Ref:, Drawing No. 1-3.

Title
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2110

2111

2120

9RLddL~b

Guide Table 2111 is given as a general guide
to determine the volume of water and pressure
normally required, sub)ect to approval of the
authority having Jurisdiction. THE TABLE IS
TO BE USED ONLY WITH EXPERIENCED JUDGHENT,
and the requirements for hose streams are to
be added to the quantities given.

h d W

Title

Title

Information Only.
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2121 The water supply requirement for sprinkler
protection is determined by the number of
sprinklers expected to operate in event of
fire. The primary factors affecting the
number of sprinklhrs which might open are:
(1) occupancy, (2) combustibility of
contents, (3) areas shielded from proper
distribution of water, (4) height of stock
piles, (5) type of ceiling obstruction,
(6) ceiling heights, (7) unprotected vertical
openings, (8) undesirable draft conditions
and (9) size of undivided areas.

Information Only
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2122 Where
unfavorable'eatures

are proainently
resent, the water supply requireeents should
e increased.

2123 In the following tables the occupancy referred
to is the occupancy of the individual
building being protected. (Refer to Standard
Section 2124, 2125, 2126, 2127, and 2128.)

InforeIatlon Only

InforzIation Only

2129 Where severe hazards are not otherwise
adequately protected, the authority having
)urisdictlon should be consulted for special
rulings regarding water supplies, type of
equipaent, supplementary systIxas if required,
pipe sizes, types of sprinklers, and
sprinkler spacing.

Not Applicable: Walkdmes showed that
there are no severe hazards present.
Ref: Walkdown Checklist Ho. 1 - 3.

~ Cl
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2200

2210

2211 A connection frosI a reliable water works
systeN, of adequate capacity and pressure, is
preferable as a singl ~ or a primary supply.

Title

Title

Hot Applicable: See response to cede
sections 2011 and 2012.
Ref: Technical Data Ho. 2.
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2212

2213 .

2214

Size of Hains. Connections should be sIade to
street zIalns of: ample, size. Street IIains
preferably should be not sealler than
6 inches. Connections to dead end aains
should be avoided.

Pressure Regulating Valves. Pressure
regulating valves should not be used except
by special perxIission of the authority
having 5urisdiction.

Heters. Where meters are used they shall be
of approved type.

Not Applicable: There are no
connections to street Nains. See
response to code section 2012.
Ref: Technical Data No. 2.

Coeply.'There are no pressure
regulating valves.
Ref: Drying Ho. 1-3.

Kot Applicable: There are no meters
used.
Ref: Walkdown Checklist Ho. 1 - 3.
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2220

2221

2222

2223

To determine the value of public water as a .

supply for automatic sprinkler systems, it is
generally necessary to make a flow test to
determine how much water can be discharged at
a residual pressure at grade sufficient to
give the required residual pressure under the
roof (with the volume flow hydraulically
translated to the base of the riser) —i.e.,
a pressure head represented by the height of
the building plus the required residual
pressure.

- The proper method of making such test is to
use two hydrants in the vicinity of the
property. The static pressure should be
measured on the hydrant in front of or
nearest to the property and the water allowed
to flow fron the hydrant next. nearest. the
property,'referably the one farthest froII
the source of supply if main is fed only one
way. The residual pressure will be that
indicated at the hydrant where water is not
flowing.

Referring to Fig. 2223, the sIethod of
conducting the flow tests is as follows:

(1) Attach gauge to hydrant (A) and obtain
static pressure.

(2) Either attach second gauge to hydrant
(8) or use pilot tube at outlet. Have
hydrant (8) opened wide and read
pressure at, both hydrants.

(3) Use the pressure at (8) to compute the
gallon flowing and read the gauge on (A)
to determine the residual pressure or
that which will be available on the top
line of sprinklers in the property.

Title

Information Only

Information Only

Information Only
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2224 Mater pressure in pounds for given height in
feet equals height multiplied by 0.434.

Information Only

2225 In making flow tests, whetheI from hydrants oI
from nozzles attached to hose, always measure
the size of the orifice. Mhile hydrant
outlets are usually 2-1/2 in., they are
sometimes smaller and occasionally larger.
The Underwriters'lay pipe is 1-1/3 in. and
1-3/4 in. with tip removed, but occasionally
nozzles will be 1 in. or 1-1/4 in. and with
the tip removed the opening may be only 1-1/2 in.

Information Only

A)a

2226 The pilot tube should be held approximately
one-half the diameter of the hydrant or
nozzle opening away from the opening. It
should be held in the center of the streaxI,
except that in using hydrant outlets the
stream should be explored to get the average
pressure.

2230

Information Only
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2231

2300

2310

2311

In addition to flow tests, consideration
should also be given to reliability of public
water supply taking into account probable
minimum pressure condition prevailing during
such periods as at night, or during suamer
months when heavy draft may occur, also
possibility of interruption by floods, or ice
conditions in winter.

An elevated tank of adequate capacity and
elevation makes a good primary supply, and
may be acceptable as a single supply. (See
NFPA No. 22, Standard 'for Mater Tanks for
Private Fire Protection.)

M, 0 Not Applicable.'D.C. Cook maintains
its own private fire water supply.
Public water supply is not used.
Ref: Malkdown Checklist No. 1 - 3;
Technical Data No. 2.

Title

Title

Not Applicable: The type of
components discussed in this
requirement are not provided
for safety related areas.
Ref: Malkdown Checklist Ko. 1 - 3.
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The size of the gravity tank should be at
least large enough to supply the quantity
of water required by guide Table 2111 for
a period of 60 minutes for Light Hazard

Occupancy, and 60 to 100 minutes foI'rdinary
Hazard Occupancy. The elevation of the tank
and arrangement of underground supply piping
should be sufficient so that the required
delivery rate will be available at the base
,of the sprinkler riser at sufficient pressure
to furnish the required residual pressure
under the roof. Vhere fire deparbnent
response is such as to ensure use of the fire
department connection, or in the case of
buildings of limited area, the size of the
tank may be reduced by special permission of
the authority having Jurisdiction. Where a
tank serves only as a secondary supply,
capacity and elevation may be reduced by
permission of the authority having
Jurisdiction.

A fire pump installation consisting of pump,
driver and suctidn supply, when of adequate
capacity and reliability, and properly
located makes a good secondary supply. An
automatically controlled fire pump taking
water from a water main of adequate volume,
or taking draft under a head from a reliable
storage of adequate capacity, may under
certain conditions be accepted by the
authority having jurisdiction as a single
supply. (See NFPA No. 20, Centrifugal Fire
Pumps.)

Title

Not Applicable: There are no
components of the type discussed
in this requirement installed for
safety related areas.
Ref: Nalkdown Checklist No. 1 - 3.

Title

Title

Information Only
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Where a centrifugal pump constitutes the sole
sprinkler supply, it should be provided with
supervisory service from an approved central

, station system or from an approved
proprietary system or their'ubstantial
equivalent, which shall provide means for
positive indication at the central office
that the pump has operated normally. The
above to be in addition to the supervision of
power supply and other features that my be
required by the authority having
)urlsdiction. These pumps should be operated
at least monthly by the supervisory service
representative, and at more frequent
intervals where the authority having
Jurisdiction so requires..-

See sections dealing with sprinkler equipment,
supervisory and water flow alarm services in
the Standard for Central Station Protective
Signaling Systems, Watchman, Fire Alarm and
Supervisory Service (NFPA No. 71), the
Standard for Local Protective Signaling
Systems, (NFPA Ho. 72A), the Standard for
Auxiliary Protective Signaling Systems
(NFPA No. 728), Remote Station Protective
Signaling Systems for Fire Alarm and
Supervisory Service (NFPA Ho. 72C), or the
Standard for Prop'rietary Protective Signaling
Systems (NFPA Ho., 720). See also separately
published Standard for the Installation of
Centrifugal Fire Pumps (NFPA No. 20), and
Outside Protection (NFPA Ho. 24).

~r'iRKLZKR

Hot Applicable: The fire protection
water systen description shows 5 fire
pumps available.
Ref: Technical Oata Ho. 2 Section 1.2.

Information Only

Title; Not Applicable; Entire code
section omitted.

Title
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4324

(a) Fur Vaul ts

(1) Sprinklers in fur storage vaults
should be located centrally over
the aisles between racks and should
be spaced not over 5 feet apart
along the aisles.

(2) @here sprinklers are spaced 5 feet
apart along the sprinkler branch
lines, pipe size Nay be in
accordance with the following
schedule:

1-inch pipe . . . . . . 4 sprinklers
1-1/4 inch pipe . . . . 6 sprinklers
1/1/2 inch pipe . . . 10 sprinklers
2-inch pipe . . . ~ . 20 sprinklers
2-1/2 inch pipe ~ ~ . 40 sprinklers
3-inch pipe . . . . . 80 sprinklers

(3) Sprinklers shall be of approved old
style having orifice sizes selected
to provide as closely as possible
but not less than 20 gallons per
Ninutes per sprinkler, based on the
water pressure available

(b) Safe deposit oI other vaults of fire-resistive
construction will not ordinarily require
sprinkler protection when used for the
storage of records, files and other
docIeIents, when stored in sIetal cabinets or
on metal she'Iving.

Hachinery and Seall Enclosures

(a) Sprinklers should be installed under
stairs, inside elevator wells, in belt,
cable, pipe, gear and pulley boxes, in

Title

Not Applicabl ~: These conditions do
not exist in safety related areas.
Ref: Malkdown Checklist Ho. 1 —3.

Hot Applicable: These conditions do
not exist in safety related areas.
Ref: Nalkdown Checklist Ho. 1 - 3.

Not Applicable: The conditions
described in this code section do not
exist.
Ref: Malkdown Checklist Ho. 1 - 3.
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4327

4328

For smaller beltways and conveyor enclosures,
pipes may ba run outside the enclosures and
sprinklers installed in dome-shaped covers about
10 inches in diameter. Where sprinklers can be
nippled into the boxing without foxing an
obstruction, this should be done and dome-shaped
covers omitted.

Picker Trunks. Sprinklers in picker trunks
should be not over 7 feet apart, except in
wide trunks, requiring more than one line,
where sprinklers may be spaced 8 feet apart.

Paper Hill Nachinery

(a) Sprinklers should be installed under'oods
over paper machines. Sprinkler piping may
be run above hoods over paper machines, dry
cans, and similar equipment where dripping
of condensation from sprinkler piping must
be avoided. and the sprinklers nippled
through. The leer sprinklers under the
hoods should be located just outside of the
line of the cylinders or rolls.

(b) Autanatic sprinkler protection is needed in
certain types of economizers such as used in
paper mills. I%ere economixers are subject
to freexing temperaturai, special types of
sprinkler protection should ba provided.

(a) In cooking areas protected by automatic
sprinklers, sprinklars shall ba provided
to protect type cooking equipment and
ventilation systems that are designed to
carry away grease laden vapors unless
otherwise protected. (See Standard for
Vapor Removal fran Coenercial Cooking

Hot Applicable: There are no systems
of this type installed in safety
related areas.
Ref: Valkdem Checklist No. 1 - 3.

Hot Applicable: There are no systems
of this type installed in safety
related areas.
Ref: Valkdmm Checklist No. 1 - 3.

Title

Hot Applicabl ~ : There are no systems
of this type installed in safety
related areas.
Ref: Nalkdown Checklist No. 1 - 3.
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(b)

(c)

(d)

Equipment, NFPA No. 96). Sprinklers shall
be so located as to give complete coverage
of cooking surfaces, IIithin exhaust ducts,
IIithin exhaust hood plenINI chaiber, and
under filteI's. if any.

Sprinklers IIith tenperature classifications
of Inteteediate, High or Extra High usually
IIill be required as deterxIined by use of a
temperature measuring device. SprinkleI
systems shall be designed so that a cooking
surface fire IIill operate sprinklers
protecting the cooking surface prior to or
simultaneously IIith sprinklers protecting
the plenum chamber and venti'lation ducts.
This may be accomplished by installing
sprinklers in the plenum ctaeber and ducts
at least tIIo temperature ratings higher that
those protecting the cooking surfaces and
not less than 325'F or by use of thermal
control valves.

Distance between sprinklers shall not exceed
10 feet within and under exhaust hoods and
in horizontal ducts. The first sprinkler in
a horizontal duct shall be installed at the
duct entrance.

One standard 1/2-inch orifice pendent
sprinkleI with the frame parallel to the
front edge og the deep fat fryer(s)
shall b centered over each single or
pair of fryers and should be arranged to
operate at no't less than 30 psi.
Hovever, a single sprinkler'shall not
protect more than 30 inches of deep fat
fryer surface in any dimension and the
provisions of 4328(d) should not be
applied in the protection of individual
deep fat fryers exceeding this sixe.
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(e)

(g)

Sprinklers protecting deep fat fryers
shall have their deflectors located at
least 1 inch bein> the laser edge of the
hood, and not less thin 2 feet nor Nore
than 3 feet 6 inches above the deep fat
fryer cooking surface.

Other sprinklers shall be arranged so
that their runoff does not fall into
deep fat fryers. This Nay be
accoeplished by the use of a shield or
unducted hood pliced above the deep fat
fryer. The shield or hood should be
placed above the sprinkler protecting
the deep fat fryer and so located thatit All not interfere vith the sprinklen
discharge.

One sprinkler shall be installed at the
top of each vertical riser and an
additional sprinkler shall be installed
under any offset. Subject to the
approval of the authority having
jurisdiction, sprinklers aay be oeitted
fran a vertical riser located outside of
a building provided the riser does not
expose combustible material or the
interior of a building and the
horixontal distance between the hood
outlet and the vertical riser is at
least 25 feet.

Sprinklers and piping located at the top
of a vertical~ riser, near the extreaity
of an exhaust duct, or in other areas
subject to freezing shall be properly
protected against freexing by approved
means.
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4330

4400

(h) Automatic sprinklers protecting
coexIercial-type cooking equipment and
ventilation systems should be controlled
by separate, readily accessible
indicating type control valves that are-
properly identified (see Paragraph 3491).,

(i) Release devices shall be checked at
least twice a year for proper
operation. Fusible links and automatic
sprinklers shall be replaced annually.
Other actuating devices shall be
properly cleaned.

Baffles. Baffles should be installed wherever
'prinklersare less than 6 feet apart to

prevent the sprinkler first opening fran
~etting adjoining sprinklers, thus delaying
their operation. Baffles should be located
midway between sprinklers and arranged to baffle "
the actuating elements. Baffles may be of sheet
metal, about 8 inches wide and 6 inches high.
Shen placed on branch line piping, the top of
baffles should extend 2 to 3 inches above the
def1ectors.

Small Rooms. In small rooms such as rest
rooms, toilets, closets and offices with
smooth ceilings, sprinklers may be located
a maximum distance of 7 ft. 6 in. fron any
two walls of this room providing the total area
of the room divided by the number of sprinklers
does not exceed the limitation of Paragraphs
4131 and 4132. Theimaximum area of such a room
is defined as 800 sq. ft. for Light Hazard and
520 sq. ft. for Ordinary Hazard Occupancies.

(See Section 3630)

Not Applicable: The conditions
described in this section do not
exist.
Ref: Valkdown Checklist No. 1 - 3.

Not Applicable: The conditions
described in this section do not
exist.
Ref: Malkdown Checklist- No. 1 - 3.

Title
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4420

Distance Between the Branch Lines. Rooms
having widths in excess of 15 feet up to 30
feet shill have sprinklers on two opposite
walls with 'spacing as elsewhere required in
Section 4400 and sprinklers regularly
staggered. Contruction s)ay necessitate
additional branch lines of sprinklers in rooms
over 20 feet in width. (See Fig. 4411.)

Distance Between the Sprinklers on the Branch
Lines. Sidewall sprinklers should be located
not x)ore thin 10 feet apart on walls for
ordinary hazard occupancies and not more thin
14 feet apart for light hazard occupancies.,The
installation of sidewall sprinklers other than =

beneath sz)ooth ceilings vill require special
rulings.

Not Applicable: l4lkdovns show that
there are no side wall sprinklers.
Ref: Malkdown Checklist Ho. 1 - 3.

Hot Applicable: The conditions
described in this section do not
exist.
Ref: Valkdown Checklist Ho. 1 - 3.

Fh

O O
5

M POO O
I I

O O
0) IX)
I IOO 4)

Ul

«Q-»
Cx Nc)
~ p) fll

4421

4422

itith noncombustible smooth ceiling, the
protection area allotted per sprinkler shall
not exceed 196 square feet with the distance
between sprinklers on lines not in excess of
14 feet.

llith combustible smooth ceiling sheathed with
plasterboard, metal, or wood lath and plaster
the protection area )allotted per sprinkler
shall not exceed 168 square feet with the
distance between sprinklers on lines not in
excess of 14 feet. Were sheathing is corn)-
bustible such as wood, fiberboard or other
combustible material, the protection area
allotted per sprinkler shall not exceed 120
square feet with the distance between
sprinklers on lines not in excess of 14 feet.

Not Applicable'The drawings shet
that the areas in question vere sized
according to an extra hazard
occupancy pipe schedule.
Ref: Drawing Ho. 1 - 3..

Not Applicable: The drawings shov
that the areas in question were sized
according to an extra hazard
occupancy pipe schedule.
Ref: Drawing'Ho. 1 - 3.



Code
Sect) on

Ho.
Code Section

Information Required
Verification Hethod

W ~ Walkdown
D ~ Document Search

Suaaary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

4430 Title

D D
I I

D D
co oo
IDD 4l

Vl

O
O

O
CL
tD

Clo
D

CLI

O
tb

ED

A
Ql
t+
O
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4432

With noncoebustibl ~ swooth ceiling the
protection area allotted per sprinkler shall
not exceed 100 square feet with the distance
between sprinklers on lines not in excess of
10 feet.

Nth coebustible saooth ceiling sheathed with
plasterboard, aetal, wood lath and plister,
wood, fiberboard or other coebustible
material, the protection area per sprinkler
shall not exceed 80 square feet per sprinkler
with the distance between sprinklers on lines
not in excess of 10 feet.

Ordinarily, deflectors should be at a distance
froo walls and ceilings not exceeding 6
inches and never less than 4 inches.

Special consideration should be given to
~1
lacing sidewall sprinkler! so that they will
e favored to'the greatest possibl ~ extent in

receiving the heat froa a fire and at the
sane tiwe Nost effectively distribute thi
water discharged by then. This is likely to
be particularly important where heavy
decorative molding is encountered near the
)unction of walls ahd ceilings.

Where the ceiling above and the wall to the
rear of sidewall sprinklers are smooth and at
right angles to each other, good results are
obtainable with the sprinklers placed
vertical.

Hot Applicable: The drawings show
that the areas in question were sized
according to in extra hazard
occupancy pipe

schedule�

.
Ref: Drawing Ho. 1 - 3.

~ Kot Applicabl ~: The drawings show
that the areas in question were sized

'ccordingto an extra hazard
occupancy pipe schedule.
Ref: Drawing Ho. 1 » 3.

Title

Kot Applicable: See response to
code section 4411.

Hot Applicabl ~ : See response to
code section 4411.

Information Only
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Mhere the ceiling contour is sloping or there
is other reason for greater than ordinary
ceiling protection due to construction,
occupancy, etc., increased ceiling coverage
is obtainable by tilting the sprinklers to
conform Qth the ceiling slope.
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2611

2620

2621

2630
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2633

- A connection through which a fire department
can pump water into the sprinkler system makes
a desirable auxiliary supply. For this
purpose, one or more fire department
connections shall be provided in all cases-.
except where permission of the authority
having Jurisdiction is obtained for their
omission.

Pipe size shall not be less than 4 inches for
fire engine connection and not less than 6
inches for fireboat connections, except that
4-inch pipe may be used to connect a single
hose connection to a 3-inch or smaller riser.

)~<gm~rg (See Paragraph 3424.)

On wet pipe systems with a single riser the
connection shall be made on the system side
of gate, check and alarm valves in the riser.

On dry pipe systems with a single riser the
connection shall be made between the gate
valve and the dry pipe valve.

On systems with two or more risers the
~ connection shall be made on the systen side

of all shut-off va/ves controlling other water
supplies, but on the supply side of the
riser shut-off valves so that «ith any one
riser off, the connection will feed the
remaining sprinklers.

Title

Hot Applicable. There are no
components of the type described in
Sections 2600 thru 2675 installed
for the safety related areas and will
therefore not be verified.
Ref: Malkdown Checklist No. 1 - 3.

Title

Hot Applicable: See response to
code section 2611..

Hot Applicable: See response to
code section 2611.

Hot Applicable: See response to
code section 2611.

Hot Applicable: See response to
code section 2611.
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2640

2641

2642

Mvm
An approved straightway check valve shall be
installed in each fire department connection,
located as near as practicable to the point
where it joins the system.

, There shall be no shut-off valve in the fire
department connection.

Title

Not Applicable: See response to
code section 2611.

Not Applicable: See response to
code section 2611.

2650

2651 Fire department connections shall be properly .
supported.

2660

Title

Not Applicable: See response to
code section 2611.
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2670

2671

2672

2673

2674

The piping between the check valve and the
outside hose coupling shall be equipped with
an approved automatic drip arranged to
discharge to a proper place.

Hose connections shall be of approved type.

Hose coupling threads shall conform to those
used by the local fire department. National
(American} Standard Fire Hose Coupling Sere~
Threads shall be used whenever they will fit
the local fire depjrtment hose.

Hose connections shall be equipped with
standard caps, properly secured and arranged
for easy removal by fire departments.

Hose connections should be on the street side
of building and shall be located and arranged
so that hose lines can be readily and

Not Applicable: See response to
code section 2611.

Title

Not Applicable: See response to
code section 2611.

Not Applicable: See response to
code section 2611.

Not Applicable: See response to
code section 2611.

Not Applicable: See response to
code section 2611.
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2675

2700

2710

2711

2712

2720

2721

2722

conveniently attached to the inlets without
interference fran any nearby objects including
buildings, fences, posts, or other fire
departaent connections.

Hose connections shall be designated by a sign
having raised letters at least one inch in size
cast on plate or fitting reading for service
designated: Viz. —"AUTO-SPKR." or "OPEH SPKR."

Piping froe water supply to the sprinkler
riser should be at least as large as the riser
but should not be less than 4 inches.

In private underground piping systees for
buildings of other than Light Hazard
Occupancy, any dead-end pipe which supplies
both sprinklers and hydrants should be not
less than 8 inches in size.

The connection between the systen piping and
underground shall be cade with a cast iron
flanged piece, properly strapped, or fastened
by other approved devices.

lkere riser is clos( to outside wall
underground fittings of proper design and
type should be used in order to avoid pipe
5oints being located in or under the wall.
(See separately published Standard on Outside
Protection„ HFPA Ho. 24.)

M, 0

Not Applicable: See response to
code section 2611.

Ti tie
Title

Coeply.'he referenced drawings show
that the piping to risers are
4" ainixxxn.
Ref: Walkdown Checklist Ho. 1 - 3;
Drawing Ho. 4 4 5.

Not Applicable.'he condition
described in this code section does
not exist for these areas.
Ref: Nalkdown Checklist No. 1 - 3.

Ti tie

Hot Applicable: The condition
described in this code section does
not exist for these areas.
Ref: Walkdown Checklist Ho. 1 —3.

Hot Applicable: The condition
described in this code section does
not exist for these areas.
Ref: Malkdown Checklist Ho. 1 - 3.

m
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2731

2732

2800

2810

2811

All main water supplies should be connected
with the sprinkler system at the base of the
riser, except that where a gravity or
pressure tank, or both, constitutes the only
automatic source of water supply, special
permission may be given to connect the tank
or tanks with the sprinkler system at the top
of the riser .

Mhere a gravity tank and a pressure tank are
connected to a coamon riser approved means
shall be provided to prevent residual air

ressure in the pressure tank (after water
as been drained from it) fron holding the

gravity tank check valve closed, a condition
known as air lock. Under normal conditions,
air lock may be conveniently prevented in new
equipment by connecting the gravity tank and
pressure tank discharge pipes together 45
feet or more below the bottom of the gravity
tank and placing the gravity tank check valve
at the level of this connection.

Suitable test pipes, which may also be used as
drain pipes, shall be provided at such
locations as will permit flowing rests to be
made to ascertain whether water supplies and ,
connections are in drder. Such test pipes
should be not less than the sizes specified
in Section 3220 and equipped with a shut-off
valve. They shall be so installed that the
valve may be opened wide for a sufficient
time to assure a proper test without causing
any water damage. The authority having
urisdiction shall be consulted as to the
ocation and arrangement of test pipes. (See

Sections 3220 and 3240.)

M, D

M, D

Title

Comply: Malkdowns=-and drawings show
that all water supplies are connected
at the base of the riser.
Ref: Malkdown Checklist No. 1 —3;
Drawing No. 4 f 5.
Note: There are no gravity tanks or
pressure tanks.

, Not Applicable: There are no
components of this type installed for
safety related areas.
Ref: Malkdown Checklist Ho. 1 - 3.

Title

Title

Comply: Malkdowns and diawings show
show that each system is provided with
suitable test pipes.
Ref: Malkdown Checklist Ho. 1 —3;
Drawing No. 1-3.
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2820

2821

2822

2900

2910

2911

At or near each such test pipe a pressure.
gauge shall be {nstalled w{th a connection
not smaller than 1/4 inch made to the main
pipe. This gauge connection shall be
equipped with a shut-off valve and with
provision for,draining. A plugged outlet 1/4
inch {n s{xe should be located between each
valve and gauge, for the purpose of
installing the inspector's gauge.

The required pressure gauges shall be of
approved type and shall have a maximum 1{m{t
not less than twice the normal working
pressure at the point where installed. They ..
shall be so {nstalled as to permit easy
removal, and shall be located where they will
not be sub)act to freex{ng.

Connections for1domest{c water serv{ce should
be made on the water supply side of the check
valve {n the water supply main so that the
use of the fire department connection will
not sub)ect the domestic water system to high
pressure. If the domestic consumption will
significantly reduce the sprinkler water
supply, an increase in the=size of the pipe .

supplying both the domest{c and sprinkler
water may be Justified.

MI 0

N, 0

Title

Comply: Nalkdowns and drawings show
that a pressure gauge and shut-off
valve {s provided for each system.
Ref: Malkdown Checklist Ho. 1 - 3;
Drawing Ho. 4 t 5.

Comply. A walkdown verified
acceptable pressure gauges for the
C.R. Cable Vault, and documentation
{s acceptable for the dnca{ng area
and the high roof area.
Ref: Malkdmm Checklist Ho. 1 - 3;
Drawing Ho. 3 4 4.

Does Hot Comply: High roof area-
lower gauge on riser has a max{asm
limit of 200 ps{. The normal working
pressure {s 150-160 psi.
Ref: Malkdown Checklist Ho. l.
Title

T{tl~

Hot Applicable: There are no
components of thi s type installed for
safety related areas.
Ref: Walkdown Checklist Ho. 1 - 3.
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2920

2921

2930

2931

Where connections are made from water mains,
subject to severe water haamer (especially
where pressure is in excess of 100 pounds),it may be desirable to provide either a relief
valve, properly connected to a drain, or an air
chamber in the connection. If an air chamber
is used it should be located close to where
the pipe comes through the wall and on the
supply side of all other valves and so
located as to take the full force of water
haaeer. Air chambers shall have a capacity
of not less than 4 cubic feet, shall be
controlled by an 0. S. 8 Y. gate valve, and
shall be provided with a drain at the bottom,
also an air vent with control valve and plug
to permit inspection.

Water, supply connections from penstocks,
flumes, rivers or lakes should be arranged to
avoid mud and sediment, and should be
provided with approved double removable
screens or approved strainers installed in an
approved manner.

Title

Hot Applicable: Conditions described
in this code section do not exist.
Ref: Walkdown Checklist Ho. 1,- 3.

Ti tie

Comply: Documents show that
strainers are provided.
Ref: Technical Data Ho. 2 Section
4.2.11; Drawing Ho. 6.
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3000

3001

3002

3003

Pipe and tube used in sprinkler systems should
be of the materials listed in Table Ho. 3002.
The chemical properties, physical properties
and dimensions of the materials listed in
Table Ho. 3002 should conform at least to the
standards cited in the table. Pipe and tube
used in sprinkler systems should be designed
to withstand a working pressure of not less
than 175 psi. 'whenever the work pipe is
used, it shall be understood to also mean
tube. (Refer to Standard.)

Other types of pipe or tube may be used, but
only those investigated and listed for this
service by a nationally recognized testing and
inspection agency and acceptable to the
authority having Jurisdiction.

Title

Title

Comply: The drawings show that all
pipes are standard black steel or
galvanized steel pipe. Allo~able
substitute materials are listed in
the specifications.
Ref: Technical Data No. 5 Section
4.1.2; Drawing Ho. 1-3.

Comply: See response to code
section 3002.
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3010

3020

3021

3022

gy~~~ (See Figure 3010.)

The number of automatic sprinklers on a given .
size pipe on one floor of one fire section
should not exceed the number given in the
following schedules, for a given occupancy.

lien closed head systems are hydraulically
designed in accordance with the provisions of
Chapter 7, the pipe schedule provisions of
Paragraphs 3020 through 3051 do not apply.

Information Only

Title

This code section will Se addressed
according to the occupancy of the area
in sections 3022 through 3054.

Comply:
C.R. Cable Vault - 4,777.5 sq ft
High Roof Area . —5,184.0 sq ft
Druamlng Area - 3,373.5 sq ft
Ref: Drawing Ho. 1-3.
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Ax
m

The maxi'loor area to be protected by one
system on any one floor of one fire section
shall be as follows:

Light Hazard

Ordinary Haxard and
Type II Storage"

Ordinary Hazard,
Type I

Storage'xtra

Hazard

52,000 sq. ft.

52,000 sq. ft.

40,000 sq. ft.
25,000 sq. ft.
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3023

3024

3025

As defined in Appendix A, Chapter l.
Sprinkler spacing rules contained in
Chapter 4 still apply.

Size of Risers. Each system riser should be
of sufficient size to supply all the
sprinklers on the riser on any one floor of
one fire section as determined by the
standard schedules of pipe sizes. There
should be one or more risers in each building
and in each section of the building divided
by fire walls. Where the conditions warrant,'he sprinklers in an adjoining building or
section cut off by fire walls may be fed from
a system riser in another fire section or
building.

Slatted Floors and Large Floor Openings.
8uildings having slatted floors, or large
unprotected floor openings without 'approved
stops. should be treated as one room with
reference to the open sixes, and the feed
main or risers should be of the size required
for the total number of sprinklers.

Hezxanines and Large Platforms. In buildings
having mexxanine floors, large platforms, or
large openings between floors which cannot be.

Information Only

Hot Applicable. Malkdowns showed
that the conditions in question do
not exist in the applicable areas.
Ref: Malkdown Checklist Ho. l - 3.

Hot Applicable: See response to
code section 3024.
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A4

3026

3030

3031

closed or satisfactorily cut off, the
possibility that all or most of the
sprinklers might be opened by a single fire
should be considered in determining the size
of the Iisers. Mhere occupancy and
construction are exceptionally good, and
where there is little likelihood of a fire
spreading beyond the vicinity of its origin,
the size of the feed main should be based on
the total number of sprinklers in the main
area plus half the number in the area not cut
off.

Long Runs of 'Pipe. Where the construction or
conditions introduce unusually long runs of
pipe or many angles. in risers or feed mains,

'n

increase in pipe size over that called for
in the schedules may be required to
compensate for increased friction losses.

Branch lines should not exceed 8 sprinklers on
either side of a cross main. Pipe sizes
should be as follows, except as modified by
Paragraphs 3032, 3033, and 3062.

Steel

Information Only

Title

Not Applicable: The drawings show
that the areas in question were sized
according to an extra hazard occupancy
pipe schedule.
Ref: Drawing No. 1-3.

M MO O
I I

O O
CQ

I IOO 4)
Vl

1 in. pipel-l/4 in. pipe
1-1/2 in. pipe
2 in. pipe
2-1/2 in. piPe
3 in. pipe
3-1/2 in. pipe
4 in. pipe See

2 sprinklers
3 sprinklers
5 sprinklers

10 sprinklers
30 sprinklers
60 sprinklers

.100 spr3nklers
Paragraph 3032
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1 in.
1-1/4 in.
1-1/2 in.
2 in.
2-1/2 in.
3 in.
3-1/2 in.

. 4 in.

Copper

pipe
pipe
pipe
pipe
pipe
pipe
pipe
pipe See

2 sprinklers
3 sprinklers
5 sprinklers

12 sprinklers
40 sprinklers
65 sprinklers

105 sprinklers
Paragraph 3032
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'032

3033

3034

The area protected by any one system on any one floor on 0
one fire section shall not exceed 52,000
square feet.

The area served by any one 4-inch pipe or tube
size on any one floor of one fire section
shall not exceed 52,000 square feet.

Each large area requiring nore than 100
sprinklers and without subdividing partitions
(not necessarily fire walls) should be
supplied by feed Mains or risers sized for .

ordinary hazard occupancies.

Where sprinklers are installed above and below
a ceiling and such sprinklers are supplied
from a coaIIIon set of branch lines,
such branch lines should not exceed 8
sprinklers above and 8 sprinklers below the
ceiling on either side of the cross xIain.
Pipe sizing up to and including 2-1/2 inch
should be as shown Iin the following schedule:

Number of Sprinklers
Above and Below

Steel

Not Applicable: See response to
code section 3031.

Not Applicable: See response to
code section 3031.

Hot Applicable: See response to
code section 3031.

Hot Applicable: See response to
code section 3031.

„. Qz>
m

1 in.
l-l/4 in.

2 sprinklers
4 sprinklers



'
CODE COHPLIANCE VERIFICATIOH CHECKLIST

~NFP ~Q
DAR N P

Code
Section

No.
Code Section

Information Required
Verification Hethod

Nalkdown
0 Document Search

Suaaery of Results
(List results and reference

details in calculations,
sketches, etc., as required)

1-1/2 in.
2 in.
2-1/2 in.

7 sprinklers
15 sprinklers
50 sprinklers

1 in.
l-l/4 in.
1-1/2 in.
2 in.
2-1/2 in.

Copper

2 sprinklers
4 sprinklers;
7 sprinklers

18 sprinklers
55 sprinklers
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3040

3041

For example, a 2-1/2 inch steel pipe, which
is permitted to supply 30 sprinklers in one
fire area, may supply a total of 50
sprinklers where not over 30 sprinklers are
above or below the ceiling. @here the total
number of sprinklers above and below the
ceiling exceeds 50, the pipe supplying more
than 40 sprinklers should be increased to
3 inch. and sized thereafter according to the
schedule shown in Paragraph 3031 for the
number of sprinklers above or below the
ceiling, whichever is larger.

1 in. pipe
1-1/4 in. pipe
1-1/2 in. pipe
2 in. pipe
2-1/2 in. pipe
3 in. pipe

2 sprinklers
3 sprinklers
5 sprinklers

10 sprinkl ers
20 sprinklers
40 sprinklers

Branch lines should not exceed 8 sprinklers on
either side of a cross main. Pipe sizes
should be as follows, except as modified by
Paragraphs 3042, 3043, and 3062.

Steel

Ti tie

Hot Applicable: The drawings show
that the areas in question were sized
according to an extra hazard occupancy
pipe schedule.
Ref: Drawing No. 1-3.
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3-1/2 in. pipe
4 . in. pipe
5 in. pipe
6. in. pipe
8 in. pipe

65 sprinklers
100

sprinklers'80

sprinklers
275 sprinklers

See Paragraph 3032

Copper

C)
O
CL
lD

1 in. pipe
1-1/4 in. pipe
1-1/2 in. pipe
2 in. pipe
2-1/2 in. pipe
3 in. pipe
3-1/2 in.,pipe
4 in. pipe
5 in. pipe
6 in. pipe
8 in. pipe See

2 sprinklers
3 sprinklers

. 5 sprinklers
12 sprinklers
25 sprinklers
45 sprinklers
75 sprinklers

115 sprinklers
180 sprinklers
300 sprinklers
,Paragraph 3032
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3042

The area protected by any one system on any
one floor of one fire section shall not
exceed 52,000 square feet. This permits
exceeding the number of sprinklers specified
above for 8-inch pipe, except that for Type I
Storage (as defined in Appendix A, Chapter 1)
the area protected by one system shall not
exceed 40,00D square feet.

The area served by any one 8-inch pipe or tube
size on any one floor of one fire section
shall not exceed 52,000 square feet except
that for Type I storage (as defined in
Appendix A, Chapter 1) the area served by any
one 8-inch pipe or tube size shall not exceed
40,000 square fee.. 'Aero single systems
cover both Type I Storage and Ordinary Hazard
areas, storage area covered shall not exceed
40,000 square feet and total area covered
shall not exceed 52,000 square feet.

Hot Applicable: See response to
code section 3041.
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3043 Where the distance between sprinklers on the
branch lines exceeds 12 feet or the distance
between the branch lines exceed .12 feet, the
number of sprinklers should be as follows for
given sizes of pipe:

Not Applicable: See response to
code section 3041.

2-1/2 in.
3 in.
3-1/2 in.

Steel

15 sprinklers .

30 sprinklers
60 sprinklers

AL
n
O

~ CI.
IO

2-1/2 in.
3 in.
3»1/2 in.

Copper

20 sprinklers
35 sprinklers
65 sprinklers
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3044

For other pipe and tube sizes, follow
Paragraph 3041.

Where sprinklers are installed above and below
a ceiling and such sprinklers are supplied
from a comnon set of branch lines, such
branch lines should not exceed 8 sprinklers
above and 8 sprinklers below the ceiling on
either side of the cross sIain. Pipe sizing
up to and includin'g 3 inch should be as shown
in the following schedule:

Number of Sprinklers
Above and Below

Not Applicable: See response to
code section 3041.

1 in.
l-l/4 in.

Steel

2 sprinklers
4 sprinklers



'
CODE COHPLIAHCE VERIFICATION CHECKLIST

f(~FP

DA HK

Code
Section

Ho.
Code Section

InfoIxIatlon Requi red
Verification Hethod

N ~ Nalkdown
D ~ Document Search

SIxnnary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

O
X
fIl

8

l-l/2 in.
2 in.
2-1/2 in.
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'1 in.
1-1/4 in.
1-1/2 in.
2 in.'-1/2 in.
3 in.

Copper

7 sprinklers
15 sprinklers
30 sprinklers
60 sprinklers

2 sprinklers
4 sprinklers
7 sprinklers

~ 18 sprinklers
40 sprinklers
65 sprinklers
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3051

For example, a 3-inch steel pipe, which is
permitted to supply 40 sprinklers in one fire
area, may supply a total of 60 sprinklers
where not over 40 sprinklers are above or
below the ceiling. Mhere the total number of
sprinklers above and below the ceiling
exceeds 60, the pipe supplying more than 60
sprinklers should be increased to 3-1/2 inch,
and sized thereafter according to the
schedule shown in Paragraph 3031 for the
number of sprlnklers above or below the
ceiling, whichever is larger.

h d x rd

Branch lines should not exceed 6 sprinklers on
either side of cross main. The following
pipe schedules are)given only as a guide for
installations having no unusual features.

M, D

Ti tie

Comply: High Roof Area.
C.R. Cable Vault.
Ref: Malkdown Checklist Ho. 1 8 3;
Drawing Ho. 2 8 3.

Does Hot Comply: DruanIing Area-
drawing'hows 8 sprinklers on one
branch line.
Ref: Drawing Ho. 3.
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1-1/4
1-1/2
2
2-1/2
3
3-1/2
4
5
6
8

in. pipe
in. pipe
in. pipe
in. pipe
in. pipe
in. pipe
in. pipe
in. pipe
in. pipe
in. pipe
in. pipe See

1 sprinklers
2 sprinklers
5 sprinklers
8 sprinklers

15 sprinklers
27 sprinklers
40 sprinklers
55 sprinklers
90 sprinklers .

150 sprinklers
Paragraph 3032
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3
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Copper

in. pipe
in. pipe
in. pipe
in. pipe
in. pipe
in. pipe
in. pipe
in. pipe
in. pipe
in. pipe
in. pipe See

1 sprinklers
2 sprinklers
5 sprinklers
8 sprinklers

20 sprinklers
30 sprinklers
45 sprinklers
65 sprinklers

100 sprinklers
170 sprinklers
Paragraph 3032 .
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3053

The area protected by any one system on any
one floor of one 'fire section shall not
exceed 25,000 square feet. This perxIits
exceeding the number of sprinklers specified
above for 8-inch pipe.

The area served by any one 8-inch pipe or tube
sixe on any one floor of one fire section
shall not exceed 25,000 square feet.

For open sprinkler and deluge systems pipe
schedule, see Paragraph 5371.

Not Applicable: The drawings show
that 8 inch pipes are not used.
Ref: Drawing No. 1-3.

Information Only
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3060

3061

3062

3063

3064

For unusually severe conditions of occupancy
or area, the above pipe schedule may be
inadequate and it is recoamended that the
systems be deilgned hydraulically in
accordance with the provisions of Chapter 7.

r v

Location of Risers. Figure 3061 shows typical
riser locations. Center-central or
side-central feed is recoamended.

Branch Lines. When the occupancy is
classified as Light or Ordinary Hazard
Occupancy and when more than 8 sprinklers on
a branch line are necessary, lines may be
increased to 9 sprinklers by making the two
end lengths 1 inch and 1-1/4 inch,
respectively, and the sizes thereafter
standard. In special cases, 10 sprinklers
may be placed on a branch line by making the
two end lengths 1 and 1-1/4 inch respectively
and feeding the tenth sprinkler by a 2-1/2
inch pipe.

Intermediate sprinklers in storage racks
having Type I storage as defined in
Appendix A shall be supplied by a separate
feed main which may be connected to the
overhead system covering the area involved.
Alarm devices shall be arranged so that a
single alarm sounds for the area covered by
the overhead system involved. Separate
accessible controlL valves and drain shall be
provided for the feed mains supplying

. intermediate sprinklers and also for the
overhead systen.

Provision for Flushing Systen. Provision
should be made to facilitate flushing of
system piping by providing flushing
connections consisting of a threaded capped

Information Only

Title
Information Only

Informati on Only

Not Applicable: There are no systems
of this type for safety related areas.
Ref: Nalkdown Checklist No. 1 « 3.

Comply: Drawings show flushing
connections for each system.
Ref: Drawing No. 1-4.
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3065

3066

nipple 4 inches long on the end of cross
mains. All cross mains shall terminate in
1-1/4 inch oI'arger pipe. The nipples
should be the same diameter as the end pipe
but not larger than 2 inches. (See
Figure 2064.) Flushing connections vill
ordinarily not be requ3red for concealed
piping systems, but will be required on
deluge systems.

Branch Lines Having Two Sprinklers Only. Where
cross mains supply numerous branch lines of
only two sprinklers each, conditions approach
those of long single branch lines and such
tvo sprinkler branch line should usually be
centrally supplied; in addition,. the
following shall apply'.

(a) Ordinary Hazard: Mhere cross mains
supply no more than ten branch lines of
only tvo sprinklers each, follov
Paragraphs 3041 and 3042. Branch lines
up to 14 in number may be fed from one
end, provided that 2-inch pipe does not
supply more than eight sprinklers and
2-1/2 inch pipe does not supply more
than 16 sprinklers. [See Figure
3065(a).]

(b) Extra Hazard; Where cross mains supply
no more than'eight branch lines of no
more than two sprinklers each, follow
Paragraph 30/1. Branch lines up to 14
in number may be fed from one end,
provided that 2-1/2 inch pipe does not
supply more than 12 sprinklers, and
3-inch pipe does not supply more than 20
sprinklers.

Stair Towers. Stairs, towers or other such
construction with incomplete floors, if piped
on independent riseIs, should be treated as

MJ D Not Applicable: Malkdowns and
document reviews show that this
arrangement is not used in any of
these areas.
Ref: Nalkdown Checklist No. 1 - 3;
Drawing No. 1-3.

Not Applicable: Malkdowns showed
there are no stair towers.
Ref: Malkdown Checklist No. 1 —3.
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3069

one area with reference to pipe sixes, i.e.,
feed main should be of sufficient size to
accoamodate the total number of sprinklers.

Return Bends. Vhere piping on wet systems is
concealed, with sprinklers installed in

endent position below a ceiling, return
ends will be required when the water supply

to the sprinkler systems is from a raw water
source, mill pond, or from open top
reservoirs. Return bends should be connected
to the tops of branch lines in order to avoid
accumulation of sediment in the drop
nipples. In new systems, the return bend
pipe and fittings should be 1 inch in sire.
In revamping existing systems, where it is '-

not necessary to retain sprinkl'ers in the
concealed space, 1/2-inch or 3/4-inch close
nipples inserted in the existing sprinkler
fittings may be used with 1-inch pipe and
fittings for the other portions of the return
bend. %here water supply is potable, return
bends will not be required.

Piping in Concrete. 1Aere piping-is installed
in cinder concrete it shall be placed in
properly constructed ducts or thoroughly
encased in portland cement or its
equivalent. In no case shall the piping
system be installed so as to form a part of
the floor arch reinforcement.

Sleeves for Pipe Risers (See Figure 3069)

(a) Sprinkler piping passing through floors
of concrete or waterproof construction
should have properly designed
substantial thimbles or sleeves pro)ecting
three to six inches above the floor to

'eventpossible floor leakage. The space
etween the pipe and sleave should be

caulked with oakum or equivalent

MI 0

Hot Applicable: 'Alkdowns showed that
there is no concealed piping for any
area.
Ref: Malkdown Checklist Ho. 1 - 3.

Not Applicable: Malkdowns showed that
this condition does not exist in any
area.
Ref: Walkdown Checklist No. 1 - 3.

Comply'. Drawings show that sleeves
are provided for piping through floors
in the drIxnrIing area and the C.R. Cable
Vaul t.
Ref: Nalkdown Checklist Ho. 2 8 3;
Drawing No. 1 8 3.

Hot Applicable: There are no pipes
through floors for the high roof
area.
Ref: Malkdown Checklist No. l.
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3071

3072

material. If floors are of cinder
concrete, thimbles or sleeves should
extend all the way through to protect
the piping against corrosion.

(b) It is desirable that ordinary floors
through which pipes pass should be made
reasonably tight around the risers.
(See Section 1140.)

Dry Pipe Underground. &en necessary to place
pipe which will be under air pres'sure
underground, the pipe should be steel or
wrought iron and protect against corrosion
(see Section 3130), or it may be gasketed
5oint cast-iron pipe.

Domestic Connections. Sprinkler piping shall
not be used in any way for domestic water
service. Circulation of water in sprinkler
pipes in ob5ectionable, owing to increased
corrosion, deposit of sediment, and
condensation drip from pipes. (See Section
2910.)

Hand Hose Connections (Small). Hand hose, to
be used for fire purposes only, may be
attached to sprinkler pipes within a room
sub5ect to the following restrictions.

(a) Piping shall be 1 inch size for runs up
to 20 feet and 1-1/4 inch size for runs
between 20 and 80 feet.

(b) Hose shall not be larger than 1-1/2 inch.

(c) Nozzle discharge shall not exceed the
discharge from one nominal 1/2 inch
orifice sprinkler. (See Paragraph 3641.)

(d) Hose should not be connected to any
sprinkler pipe smaller than 2-1/2 inch
and never attached to a dry-pipe

Not Applicable: There are no systems.
of this type installed for safety re-
lated areas.
Ref: Malkdown Checklist No. 1 - 3.

Not Applicable: This type of con-
figuration is not provided for safety
related areas. .

Ref: Nalkdown Checklist No. 1 - 3.

Not Applicable. This type of
connection is not provided for safety
related areas.
Ref: Nalkdown Checklist No. 1 - 3.
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3080

3081

systen. For details of hand hose
installation, see Standard for the
Installation of Standpipe and Hose
Systens (HFPA Ho. 14).

Hose Connections for Fire Department Use. In
buildings of Light or Ordinary Harard
Occupancy 2-1/2 inch hose valves for fire
department use may be attached to wet pipe
sprinkler systens sub)ect to the following
restrictions:

(a) The riser and hose valves shall be
located in a fire-resistive stair
enclosure.

(b) Sprinklers shall be under control of
separate floor control valves located in
the fire-resistive stair enclosure.

(c) The minimum size of the riser shall be 6
inch.

(d) The water supply shall be adequate for
sprinklers and standpipes combined.

Net Systems. A test pipe of not less than
l»inch diameter terminating in a smooth bore
Corrosion resistant outlet giving a flow
equivalent to one sprinkler shall be
provided. This test pipe shall be provided'or each system thr'ough a pipe not less than
1 inch in diameter, in the upper story, and
the connection should preferably be piped
from the end of the most remote branch line.
The discharge should be at a point where it
can be readily observed. In locations where .it is not practical to terminate the test
pipe outside the building, the test pipe may
terminate into a drain, sub)ect to the
approval of the authority having

N, D

Hot Applicable: This type of
connection is not provided for safety
related areas.
Ref: Malkdown Checklist Ho. 1 - 3.

Title

Comply: For control room cable vault,
see response to code section 2811.

Hot Applicable: For drualning area
and the high roof area, both are
pre-action systems.
Ref: Nalkdown Checklist Ho. 1 8 2.
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3082

3090

3091

3092

3093

3094

jurisdiction. In this event, the test
connection shall be made using an approved
sight test connection containing a smooth
bore corrosion resistant orifice giving a
flow equivalent to one sprinkler. (See
Figure 3081.) The test valve shall be
located at an accessible point, and
preferably not over seven feet above the
floor. The control valve on the test
connection shall be located at a point not
exposed to freezing.

Dry Pipe Systems. A 1-inch inspector's test
with a smooth bore corrosion resistant outlet
giving a flow equivalent to one sprinkler
shall be installed on the end of the most
distant sprinkler line in the upper story and
be equipped with a 1 inch shut-off valve and
cast-iron plug. (See Figure 3082.)

n d

All threaded fittings and pipe shall have
threads cut to ANSI Standard 82.1. Care
should be taken that the pipe does not extend
into the fitting sufficiently to reduce the
waterway.

Pipe shall be properly reamed after cutting
to remove all burrs and fins.

Joint compound sha/1 be applied to the
threads of. the pipe and not in the fitting.

Other types of 5oints must be made or
installed in accordance with the requirements
of the listing thereof by a nationally
recognized testing and inspection agency.

NI 0

M, 0

Comply: For the druaming area and the
high roof area, see response to code
section 2811.

Hot Applicable: The control room
cable vault area contains a wet-pipe
sprinkler systen.
Ref: 'alkdown Checklist Ho. 3.

,Title

Open Item: Documentation (procedures
or specifications) not provided for
review.

Open Iten: See response to code
section 3091.

Open Item: See response to code
section 3091.
Ref: Malkdown Checklist Ho. 1 - 3.

Open Item: See response to code
section 3091.
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3095 Brazed )oints for the connection of pipe or
tube and fittings may be used. The fire
hazard of the process shall be suitably
safeguarded.

'M, D Open Item: See response to code
section 3091.
Ref: Nalkdown Checklist Ho. 1 - 3.
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3111

3112

3113

3114

Where supply pipes or risers pass through low
unheated basements or open spaces under
buildings, so as to be exposed to frost, they
shall be properly protected by a method
outlined in Paragraphs 3113, 3114 or 3115.

An acceptable method, especially where the
space is over 1B inches high, is by an
enclosure properly heated or filled with
heavy earth or other suitable insulating
material. The enclosure should extend below
the bottom of the pipe and through the top
flooring of the ground floor. In severe
climates, where space is filled, the
enclosure should be of sufficient size to
permit a fillingof not less than four feet,
all around the pipe. The enclosure should
preferably be of brick, but may be of wood,
and if the latter, should be at least double
walled with tar paper between. If wood is
used, it shall be bf a kind that will endure
underground or be treated with creosote or
other acceptable preservative.

Where the space is not more than 18 inches .

high, the flooring of ground floor may be cut
away and the space around the pipe enclosed
according to either of the above methods,
except that the area may be reduced so that
there will be not less than one foot clear

Title
Title

Hot Applicable: Walkdowns show that
the systems involved are not sub)ect
to the hazards described in this code
section.
Ref: Malkdown Checklist Ho. 1 - 3.

Hot Applicable: See response to code
section 3112.

Hot Applicable: See response to code
section 3112.
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3130

space all around the*pipe, thus exposing pipe
'o

the heated room above. .The opening at
floor level should not be covere4 except by a
metal grid.

Care should be taken in laying the underground
connection, to extend it sufficiently far
into the building to give the required spaces
called for above. The pipe may be offset, if
desired, at or above the floor level

Where necessary to extend feed mains of wet
pipe systems through an open area or through
cold rooms, passageways or other areas exposed
to frost, the pipe shall be adequately
protected against freezing by insulating
coverings, frostproof casings, or other
suitable scans.

Information Only

Title

Hot Applicable'There are no systems
of thks type installed for safety
related areas.
Ref: 'Malkdown Checklist Ho. 1 - 3.

Title
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3132

3133

Where corrosive conditions exist, types of
pipe, tube, fittings, hangers, and protective
coatings that 'resist corrosion should be used..

Galvanized steel pipe or copper tube may be
required in overhead feed main running from
one building to another where exposed to the
weather unless black steel pipe is otherwise
protected against corrosion.

Where it may be necessary to use wrought iron
or steel pipe underground as a connection
from a system to sprinklers in a detached
building, the pipe should be protected
against corrosion before being buried.
Galvanized pipe tarred, or black pipe wrapped
and tarred, are acceptable.

Hot Applicable: Sprinkler systems
are not in a corrosive environment.
Ref: 'llalkdem Checklist Ho. 1 - 3.

Hot Applicable: See response to
code section 3131.

Hot Applicable: See response to
code section 3131.



CODE CONPLIANCE VERIFICATION CHECKLIST

8FZk3"L19Zl
N

Code
Section

No.
Code Section

Information Required
Verification Hethod

N 'Malkdown
D ~ Document Search

SImNIary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

O O
MO O

I I

Cl O
00 C)
I IOD Cd

Ul

O
~ CL

IO

~ A
O
Booo ~
Ao

O
IO

g Ke
I

O
C+

O

3134

3135

3136

3137

In some places it is satisfactory to rely
solely on the protective value of a paint
coating this is to be maintained by
repainting at intervals from .one to five
years, the period depending on the severity
of the exposure.

If corrosive conditions are not of great
intensity and the degree of humidity is not
abnormally high, good results can be obtained
by using two field coats of some high-grade
paint such as sublimed blue lead in linseed
oil, red lead in linseed oil or red lead in
spar varnish. In locations where metal
cannot be protected from attack or kept dry
to receive the first field coating, a shop
priming coat should be specified, this to be
touched up promptly after installation and
the whole to be finished with one or
preferably two final coats. It is desirable
under such conditions to vary colors for
successive coats in order.to ensure adequate
coverage. For instance, use red oxide
inhibitive type paint for the shop or priming
coat, and sublimed blue lead and/or 50 per
cent red lead - 50 peI'ent spar varnish for
finishing.

In applying, keep paint thoroughly stirred and
apply only when surface is clean and dry-
never in a damp or. cold atmosphere.

Mhen a protective coating is applied to old .

piping, be sure tohfirst remove all
corrosion, scale and grease. Otherwise,little benefit will be derived from the
coating. Piping should be carefully examined
at frequent intervals and if evidence of
pitting, checking, blistering, or other
failure is noted, the pipe should be cleaned
and another coat of protective paint applied.

Not Applicable: See response to
code section 3131.

Not Applicable: See response to
code section 3131.

Information Only

Information Only
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3139
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3141

In locations where appearance is.not a factor
and where temperatures do not greatly exceed
100'F., a coat of one of the inhibitive types
of grease will give good protection. This
type of material comes in the form of a light
etrolatum and can be readily applied with a
rush after installation work has been

completed.

When moisture conditions are extremely severe
but corrosive fumes are not much of a factor,
copper tube or galvanized steel pipe,
fittings and hangers may be suitable. The
threaded ends of steel pipe should be sealed
in with a suitable coating such as asphalt
base liquid and canvas. This form of
protection involves painting the band of the
fitting and the pipe For a distance of 4
inches to 6 inches with a heavy asphalt
compound. Strips of light~eight canvas cut
to a width of about 2 inches should be
wrapped over the end of the fitting and on
the surface of the pipe for a distance of
about 4 inches from the face of the fitting.
The canvas surfaces should in turn be sealed .

in with a follow-up coat of the asphalt
compound.

In instances where the piping is not readily
accessible and where the exposure to corrosive
fumes is severe, either a protective coating of
high quality should be employed or resort
should be made to;the use of some form of
corrosion resisting material. This is not
intended to call for protection of concealed
piping installed under normal conditions.

In the list of special coatings are the
following:

(a) A priming application of a mixture of
beeswax and ozokerite dissolved in
turpentine and carbon-tetrachloride,

Information Only

Information Only

Not Applicable'. The'conditions
described in this requirement are not
present in safety related areas.
Ref: Walkdown Checklist No. 1 —3.

Not Applicable: The conditions .

described in this requirement are not
present in safety related areas.
Ref: Walkdown Checklist No. 1 - 3.
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3142

3143

Code Section

then a wrapper of lightweight canvas and
finally a seal-in coating of the wax
mixture.

(b) Mhere high temperatures and rapid
oxidation are not a factor, a priming
coat of chlorinated rubber paint, then a
complete wrapping with electrician's
rubber splicing tape and a follow-up
seal-in coating of rubber paint.

(c) Factory asphalt or bituminous coated and
wrapped wrought pipe with coated
fittings. The coating provided on this
class of material gives excellent
protection but great care must be used
in thoroughly sealing-in all areas wheI'e
the coating may be broken or damaged
during installation..

Cast-iron pipe of the type which can be
threaded is now available and is advantageous
for use where corrosion is severe. This
comes in wrought p3pe size and with a wall .
thickness equal to that of extra-heavy
wrought material. This is made from special
alloyed irons and affords good resistance to
rusting and to attack by corrosive
atmospheric cond)tions. Such material should
be protected by paint, asphalt asbestos type
coating, or grease to retard or prevent
surface attack. The combination of iron pipe
and iron fittings .is effective due to the
heavy thickness os the pipe wall, the
similarity of the metal at the Joints, and
the particularly good bond which the cast
pipe provides for the paint or other coatings
applied to it.
A silicon-bronze alloy should be used in the
fora of rod, strap, or castings for hangers
employed wherever corrosive attack is severe
and when galvanized metal is not used. This
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M Mal kdown
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Hot Applicable: The conditions
described in this requirement are not
present in safety related areas.
Ref: Malkdown Checklist Ho. 1 - 3.

Hot Applicable: The conditions
described in this requirement are not
present in safety related areas.
Ref: Malkdown Checklist Ho. 1 - 3.
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strong corrosion resisting. type of bronze. can
be substituted for steel without increase in
size or change in design of the ordinary
hanger.
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3151

3152

3153

Breakage of sprinkler piping caused by
building movement can be greatly lessened
and in many cases prevented by increasing
the flexibilitybetween moor parts of the
sprinkler systen. One part of the piping
should never be held rigidly and another
be free to move without provision for
relieving the strain. Flexibility can be
provided by the use of flexible couplings
at critical points and allowing clearances
at walls and floors. If too freely hung,
however, sections of the sprinkler system will
oscillate excessively or shift out of line.
This action can be prevented by anchors or
hangers which will damp oscillations or check
movement, but not rigidly hold piping.

The top and bottom of risers are critical
points where the installation of approved
flexible couplings is advisable. In a
multi-story building a flexible coupling may
be advisable also at the floor and another at
the ceiling line in an intermediate story if
structural weakness1or unusual flexibility is
resent. A pair of couplings should usually
e provided on a monitor riser. A pair of

approved flexible couplings with a length of
pipe between, readily permits a considerable
horizontal offset in any direction. Piping
crossing the point between two buildings

Title

Not Applicable: The ISO Earthquake
Zone Hap indicates that this area has
an extremely low potential for earth-
quakes and therefore the systems need
not be designed to the criteria in
code sections 3150-3156. The support
of the system, i.e. hangers, was
approved by N.E.P.I.A.
Ref: Appendix A of this code and
and Technical Data No. 3.

Not Applicable: See response to
section 3152.
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3156

usually needs a pair of flexible couplings as
the buildings will vibrate differently unless.
identical in all respects. Flexible
couplings. may be omitted at pipes less than

'-1/2inch diameter.

One to two inch clearance should be provided
around pipes at all floors. In one-story
buildings the space at the ground floor can
be filled with asphalt mastic. In
multi-story buildings a sleeve should be cast
in concrete floors, extending three to six
inches above the top of the wearing surface
and capped with a pipe collar, to prevent
passage of water, smoke or fire. Tight metal
collars are advisable about pipes to cover
such holes through wooden floors in
multi-story buildings.

Riser drains, fire department connections and
auxiliary piping should not be cemented .into
nearby walls or floors, if they can throw a
strain on riser piping. Similarly, pipes
which pass horizontally through walls should
not be cemented solidly in them, or strains

,will accumulate at this point. Holes through
fire walls should be packed with mineral wool
or other suitable material held in place with
pipe collars on each side. Pipes passing
through foundation walls or pit walls in soft
ground should have:clearance with these walls
but holes should be made watertight.

Tank riser or discharge pipes should be
treated the same as sprinkler risers for
their portion within a building. The
discharge pipe of tanks on buildings shall
have a control valve above the roof line so
any pipe-break within the building can be
controlled.

Hot Applicable: See response to
section 3152.

Hot Applicable: See response to
section 3152.

Hot Applicable: See response to
section 3152.

vm
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3163

3164

3165

3166

Feed and cross mains must be braced to prevent
excessive oscillation. The tops of risers
shall be secured against drifting in any
direction. Branch lines will not require
bracing.

It is the intent to laterally brace the piping
so that it will withstand a force equal to 50
per cent of the weight of the piping, valve
attachments and water. It is felt that if.
the lateral bracing is designed to withstand
this force without breaking or permanently
deforming, the system will be reasonably safe,
from earthquake forces.

All piping outside of buildings which is not
buried shall be securely anchored to prevent
swaying. I

I(here a system is hung with U-type hangers,
they will satisfy most of the requirements
for sway bracing except, in general, the
longitudinal hanger as numbered "1" in Figure
3164 will be necessary in addition. U-type
hangers are better lateral braces when the
legs are bent out

10'here

a system is hung with single rods it
will generally be necessary to provide all
sway bracing by the installation of special
hangers. (Very shbrt rods, less than
6 inches, are fairly satisfactory.)

Large piping should not be held by small
branches. The piping should not be fastened
to two dissimilar parts of the building such
as a wall and a roof which will move
differently.

Title

Comply: Feed and cross mains are
adequately braced. System hangers
were approved by H.E.P.I.A.
Technical Data Ho. 3 Section 1:08.1.

Information Only

Hot Applicable: There is no piping
outside of buildings for these
systems ~

Ref: Malkdmm Checklist Ho. 1 - 3.

Information Only

Information Only

Information Only
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Transverse braces may also act as longitudinal-
braces if they are within 24 inches of the
center line of the pipe being braced
longitudinally, except that branch lines
cannot hold cross mains. In general, the
last piece of pipe at the end of a feeder or
cross main will require a transverse brace
suitable for the loads involved. Earthquake
braces should not be connected to a pair of
companion flanges.

In most cases especially placed U-type
hangers, or pipe clamps with rods or angle
braces, will satisfy bracing requirements.
Any properly detailed design will be
acceptable. Figure 3168 illustrates some
acceptable arrangements of sway bracing.
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3169 „ In the design of sway braces, the slenderness
ratio 1/r should not exceed 200 where "1" is
the distance between the center lines of
supports and "r" is the least radius of

Pl
yration, both in inches. For, example, a
lat bar 2 inches x 3/8 inch should not be-

over 1 foot 9 inches between fastenings. The
maximum length of shapes used for sway
bracing is shown in Table 3169.

3200

InforxIation Only.
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3210

3211 All sprinkler pipe and fittings shall be so
installed that the s'stem may be thoroughly
drained. lfhere practicable, all piping
should be arranged to drain to the main drain
valve.

N, D

Title
Comply: Drawings require that all
piping be pitched to properly drain.
Ref: Valkdown Checklist No. 1 » 3;
Drawing No. 2, 3, 8 8.

Open Item: Documentation for the
C.R. Cable Vault is not provided for
review.

4< (<g
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3213

3214

3215

Pipe shall be straightened before installation
to prevent pockets which would interfere with
proper drainage.

On wet pipe systens sprinkler pipes shall be
pitched not less than 1/4 inch in 10 feet.

On dry pipe systems sprinkler pipe on branch
lines shall be pitched at least 1/2 inch in
10 feet and the pipe of cross and feed mains

~ shall be given a pitch of not less than
1/4 inch in 10 feet. A pitch of 3/4 inch to
1 inch should be provided for short branch
lines and 1/2 inch in 10 feet for cross and
feed mains in refrigerated areas and in
buildings of light construction where floor
may settle. under heavy loads.

Where settling may occur and deprive a dry
pipe systen of its drainage, ends of lines
should not be raised to violate Section 4200.
The drainage should be restored by shortening .

the vertical piping.

0,

Open Item: Due to the congestion in
the control room cable vault, this
inforiation was not readily
obtainable from plant walkdowns.
Morfonanship during the initial
installation cannot be reviewed. Due
to the lack of accessibility to the
sprinkler heads in this drrnnning area
and the high roof area, this
information was not readily
obtainable from'plant walkdowns.
Ref: Malkdown Checklist Ho. 1 - 3.

Hot Applicable: The high roof and
druarnlng areas have pre-action
sys'tens ~

Ref: ltalkdown Checklist Ho. 1 8 2.

Open It«m: Doctaentation for the
C.R. Cable Vault is not provided for
review.

Comply: Drawings show that the pre-
action systems are properly pitched to
drain.
Ref: Drawing Ho. 2, 3 t 8.

Hot Applicable: There are no dry
pipe syst«ms protecting safety
related areas.
Ref: Nalkdown Checklist Ho. 1 - 3.
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3220

3221

3222

Yllym ee F gure 3220.)

Provisions shall be sade to properly drain all
parts of the system.

On all risers 4 inches or larger, 2-inch drain
pipes and valves shall be provided.

Ti tie

Comply: Entire system provided Qth
adequate provisions for draining each
sys'terna
Ref: Valkdmm Checklist Ho. 1 - 3.

Comply: See response to code
section 3221.

'Cv'223
3225 . All sectional control valves shall have a

drain valve of

suitable'ige

so located as to
drain that portion of the system controlled
by the cut-off valve.

On risers 2-1/2 inches to 3-1/2 inches
inclusive, drain pipes and valves not smaller
than 1-1/4 inch shall be provided.

3224 On small risers, drain pipe and valves not
smaller than 3/4 inch shall be provided.

Hot Applicable: All systems are
rovided with risers 4 inches or
arger.

Ref: Orang Ho. 1-3.

Not Applicable: All systems are
rovided with risers 4 inches or
onger.

Ref: Orang No. 1 - 3.

Comply: See response to code .
section 3221.
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3226

3230

3232

The test valves required by Paragraph 2811 may
be used as the main drain valves.

Auxiliary drains on set pipe and deluge
systems shall not be smaller than as foll<us:
2-inch and smaller>supply pipe - 3/4-inch drain
2-1/2-inch supply pipe - l»inch drain
3-inch and larger supply pipe —l-l/4-inch drain

Comply: See responses to code
sections 3221 and 2811.

Title

Not Applicable: l/alkdowns shoe that
there are no auxiliary drains.
Ref: Malkdmm Checklist Ho. 1 - 3.

Hot Applicable: The high roof
and druaming areas contain pre-action
sys'tems ~

Ref: Malkdown Checklist No. 1 t 2.

Pn
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3233

3234

3235

3236

3237

On wet pi~-.'NId deluge systems, all trapped
sprlnkleri in excess of five shall be
provided with drain valve and cast-iron plug
or nipp1e and cap: where in excess of twenty,
sprinklers shall be provided with drain valve
and drain connection. For five or less
sprinklers a brass drain plug or nipple and
cap shall be provided.

On dry-pipe systeas, where three or less
sprinklers are trapped, a 1/2 inch renewable
disc drain valve, plugged with a cast-iron
plug or with a nipple and cap shall be
installed.

On dry-pipe systems, where aore than three
sprinklers are trapped a two-valve drIse drip
should be installed, if possible, in a warm
location. (See Paragraph 3237.)

On dry-pipe systems, where nore than twenty
sprinklers are trapped, a two-valve drIso drip
and a l-l/4-inch draw-off valve shall be
provided with drain properly piped to
eliminate possibility of causing water
damage. (See Para)raph 3237.)

Orua Drips. DrIaI drip should be approximately
1/2-gallon capacity and provided with either
a 3/4-inch gate, globe or angle valve on each
side of the drIaI drip. Lower valve on the
drum drip shall be plugged with a cast-iron .

plug or with a nipple and cap.

NI 0 Hot Applicable: The high roof and
druaNIing areas contain pre-action
systems. The drawing shows that the
control rooa cible vault does not
contain trapped sprinklers.
Ref: Malkdem Checklist Ho. 1 S 2;
Drawing No. 1.

Comply: Drawing for the drusxIing area
shows that a plug is provided for all

'rappedsprinklers.
Ref: Drawing Ho. 3.

Hot Applicable.'Drawing for the high
roof area shows that there are no
trapped sprinklets. The control rooa
cable vault has a wet pipe system.
Ref: Drawing Ho. 1 C 2.

Hot Applicable.'Drawings for the
drIxnning area. and high roof area show
that the condition described in this
code section does not exist. The con-
trol roon cable vault has a wet pipe-
systea.
Ref: Drawing No. 1 —3.

Not Applicable: Drawings for the
drIxnning area and high roof area show
that the condition described in this
code section does not exist. The con-
trol rooa cable vault has a wet pipe
system.
Ref: Drawing Ho. 1 - 3.

Not Applicable: There are no drIaI
drips incorporated as part of the
sprinkler syteas.
Ref: Nalkdown Checklist Ho. 1 - 3.



CODE COMPLIANCE VERIFICATION CHECKLIST
SHE"LHll

Code
Section

Xo.
Code Section

Information Required
Verification Method

N ~ Malkdown
0 Document Search

SINInary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

AL
EF

FO tOO O
I I
WO O
co oo
I I

O IA)V
Ql

n
O

~ A.
ID

~ A
O

3238

3240

3241

3242

3243

3244

Tie-in Drains. Pipe sizes for branch line
tie-in drains should be one inch for twenty
or less sprinklers, and'-l/4 inch for more
than twenty sprinklers with .1-1/4-inch drop
to l-l/4-inch or largeI branch line pipe on'loor below.

Each drain pipe should preferably discharge
outside the building at a point visible from
the drain valve and free from the possibility
of causing water damage. 15ere it is not
possible to discharge outside the building
wall, the drain should be piped to a sump,
which in turn should discharge by gravity or
be pumped to a waste water drain or sewer.
Direct interconnections should not be made
between sewers .and sprinkler drains of
systems supplied with public water. The
drain discharge should be in conformity with
any local health or water department
regulations, or sanitary code. The drain
connection should be of a size to carry off
water from open drains while they are
discharging under normal water pressures.

Where drain pipes are buried underground.
either cast-iron or galvanized pipe should be
used.

Drain pipes should'ot tereIinate in blind
spaces under the building.

Drain pipes when exposed should be fitted with
a hood or down turned elbow to prevent
obstruction.

if, 0

N, 0

Hot Applicable: Tie-in drains are
not necessary for this system.
Ref: Drawing No. 1 - 3.

Title

Comply: For the drImIelng area and
the high roof area, the drain
discharge is acceptable.
Ref: llalkdown Checklist Ho. 1 4 2.

Does Hot Comply: For the C.R. cable
vault, the drain from the retard
chambeI discharges to the floor which
contains numerous unsealed penetrations.
Ref: Nalkdown Checklist No. 3.

Not Applicable: There are no
underground drain pipes.
Ref: Drawing Ho. 1-3.

Comply: Drawings show that drain
pipe locations and configuration are
adequate.
Ref: Nalkdown Checklist No. 1 - 3;
Drawing Ho. 1-3.

Comply: See response to code
section 3243.
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3245

3246

3300

3310

3311

3312

3313

3314

Drain pipes shall be so arranged as not to
expose any part of the sprinkler system to
frost. All drains should have at least 4
feet of pipe beyond the valve, in a warm room.

Approved angle valves should be used on all
main drains. wherever possible, drains
should be located in a warm place.

Fittings shall be of a type specifically
approved for sprinkler systems and of a
design suitable for the working pressures
involved, but not less than 175 psi cold
water pressure.

If fittings are of cast iron, extra heavy
pattern shall be used in sizes larger than
2 inches where the normal pressure in the
piping system exceeds one hundred and
seventy-five pounds.

If fittings are of malleable iron, standard
weight pattern will be acceptable in sizes up
to 6 inches inclusive when the normal
pressure in the pipe system does not exceed
three hundred pounds.

Fittings made of materials other than cast iron
or malleable iron and specifically approved
for use in sprinkler systems may be used at
piping system pressures up to the working
pressure limits specified in their approval.

N, 0

M, 0

Comply: See response to code.
section 3243.

Comply: Approved angle valves are
provided on the main drains for all
areas.
Ref: Malkdown Checklist Ho. 1 - 3;
Technical Data Ho. l.
Title

Title

Comply: All pipe fittings are
standard malleabl ~ iron for the
dreaning area and the high roof
area. Pipe fittings for the
C.R. Cable Vault are black cast iron,
screwed or flanged.
Ref: Drawing Ho. 1 - 3.

All piping and fittings were
installed. per AEP specifications.
Ref: Technical Data Ho. 4.

Comply: See response to code
section 3311.

Comply: See response to code
section 3311.

Hot applicable: See response to
code section 3311.
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3315

3316

3317

Where water pressures are 175 to 300 lbs. the
.ANSI Standards permit the use of "Standard
Wall" pipe and "extra heavy" valves. Until
pressure ratings for valves are standardized,
the manufacturers'atings should be observed.

Welded Piping. All inside piping shall be
joined by means of screwed, flanged or
flexible gasketed joints or.other acceptable
fittings. Cross main headers, sections of
feed mains, or risers may be shop welded using
acceptable welding fittings with screwed branch
outlets. Welding and brazing shall conform to
American Hational Standard for Pressure Piping,
8 31.1.0 - 1967. Welding and torch cutting
shall not be permitted as a means of installing
or repairing sprinkler systems.

Welding fittings should comply with USA
Standard 816.9 - 1964, USA Standard
816.25 - 1964 and ASTH Designation A-234-65.

W, 0

D

Comply: See response to code
section 3311.

Comply: See response to code
section 3311.
Ref: Walkdown Checklist No. 1 - 3;
Technical Data No. 4 Section 2.1.1.

Comply: See response to code
section 3311.
Ref: Technical Data Ho. 4 Section
3.1.4 and Class A Sheet. 1 of 9.

O 0
MO O
I IWO 0

ao co
IO wD 4)a v

Vl

O
O

O
B

CQ

O
fD

I
s

tl

0
Ql
C+
~o
O

3318

3319

3320

3321

Where risers are 3 inches in size or larger, a
flange joint shall be used at the riser at
each floor. (See Fig. 3317.)

Certification of Welders and Brarers. Welders
or brazers shall be certified by contractor as
being qualified for welding and/or brazing in
accordance with the requirements of ASHE
Boiler and Pressure Vessel Code, Section IX,
qualification Standard for Welding and Brazing
Procedures. Welder's. Brarers, and Welding and
Brazing Operators 1968 Edition. (See Appendix
E.)

Couplings and unions should not be used except
where pipe is more than 20 feet in length
between fittings. Screwed unions shall not be

W, 0

Comply: Risers 4 inches and larger
have flanged joints.
Ref: Walkdown Checklist No. 1 - 3.

Comply: Each welder's certificate
of qualification is part of the
specification.
Ref: Technical Data No. 4 Section
2.2.2.

, Title

Comply: 'See response to code
section 3311.
Ref: Walkdown Checklist Ho. 1 - 3.
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used on pipe larger than 2 inches. Couplings
and unions of other than screwed type shall be
of types approved specifically for use in
sprinkler systeos. In special cases, unions or
couplings may be used to facilitate
installation.

Approved flexible connections are peIxlissible
and encouraged for sprinkler installations in
racks to reduce possibility of physical
damage. %hen flexible tubing is used it
should be located so that it will be
protected against mechanical injury.
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Hot Applicable: There are no systems
of this type in which these components
are used in safety related areas.
Ref: Malkdem Checklist Ho. 1 - 3.

Title
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3331

3332

A one-piece reducing fitting of good design
should be used whereveI a change is made in
the size of pipe. Bushings introduce a point
of weakness and should be used in reducing
the size of openings of fittings only when
standard fittings of the required size are
not available. The use of bushings is
further subject to the provisions of
Paragraphs 3332, 3333, and 3334.

Bushings are not permitted in elbow fittings.

3334 Bushings are not permitted in more than one
outlet of any tee fitting or any two outlets
of a cross fitting.

3333 ,Bushings are not peIzlltted when the reduction
in size of the outlet is less than 1/2 inch.

N, D

Comply: Cond) tion described
not used.
Ref: Malkdown Checklist Ho.

Comply: Condition described
not used.
Ref: Nalkdown Checklist Ho.

Comply: Cond) tion described
not used.
Ref: Malkdown Checklist Ho.

in code

1 - 3.

in code

1-3.
in code

1-3.

Comply: Malkdowns and documents show
only one piece reducing fittings.
Ref: Nalkdown Checklist Ho. 1 —3;
Drawing Ho. 1 - 3.
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3400

3410

3411 All valves on connections to water supplies
and in supply pipes to sprinklers shall be
approved outside screw and yoke (O.S.CY.) or
approved indicator type. Underground gate
valves of approved type equipped with
approved indicator post comply with this
requirement. Such valves should be supervised
so that closing will result in an alarxI.

N, 0

Ti tie

Title

Comply.'Valves used for these systems
meet the requirements of this code
section.
Ref: Nalkdown Checklist Ho. 1 - 3;
Technical Data Ho. 2 Sections 7 f 9
and No. 3 Section 1:11; Drawing
Ho. 1 - 5.
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3412 Drain valves and test valves shall be of
approved type.

3413 'heck valves shall be of approved straightway
type and may be installed in a vertical or
horizontal position.

M, 0

M; D

Comply. The valves used in.these
areas meet the requirement of the
code section.
Ref: Malkdown Check'list Ko.' - 3;
Technical Data Ho. 1.

Comply: See response to code
section 3412.
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3420

3421

3422

3423

Each system shall be provided with a gate
valve so located as to control all sources of
water supply except fire deparbnent
connections when arranged as specified in
Section 2630.

At least one gate valve shall be installed in
each source of water supply except fire
deparbnent connections.

Where there is more than one source of water
supply, a check valve shall be installed in
each connection, except that where cushion
tanks are used with automatic fire pumps no
check valve is required in the cushion tank
connection.

N, D

M, D

Title

Comply: Malkdowns and documents show
that each systen is provided with a
gate valve.
Ref: Malkdown Checklist No. 1 - 3;
Technical Data Ho. l.
Comply: See responses to code
section 3421.

Comply: Although there is a single
supply source (Lake Hichigan), check
valves are provided in each connection.
Ref: Malkdown Checklist No. 1 - 3.
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3424

3425

3426

3427

3428

Where there is but one water supply connection
a check valve shall be installed if there is
likelihood of water circulation, or if there
is a fire department connection on the system.

Where a system having only one dry-pipe valve
is supplied with city water and fire
deparbnent connection it will be satisfactory
to install the main check valve in water
supply connection in a vertical position
isInedlately inside of the building/ in case
there is no outside control the system gate
should be placed at the wall flanged ahead of
all fittings. Such an arrangement eliminates.
a pit and in most cases one additional
cast-iron socket quarter bend.

Where either a wet or dry pipe sprinkler
system is supplied by city water and a fire
department connection and has more than one
riser with O.S.SY. gate valve in each, and
the whole system is controlled by one outside
post indicator valve, it will be satisfactory
to install the main check valve in the water
supply connection 1Innedlately inside
building. (See Paragraph 2633.)

Where a wet pipe sprinkler system is supplied
by city water and a fire department connection
with only one riser, the alarm valve will be

considered as a check valve and an additional
check valve will not be required.

A gate valve should be installed on each side
of each check valve under conditions other
than described in Paragraphs 3425, 3426, and
3427, except that in the discharge pipe from
a pressure tank or a gravity tank of less
than 15,000 gallons capacity no gate valve
need be installed on the tank side of the
check valve.

W, D

W, 0

Comply: See response to code
section 3423.

Not Applicable: The components
discussed in this requirenent are not
installed for protection of safety
related areas.
Ref: Walkdem Checklist No. 1 —3.

Not Applicable: There are no fire
department connections.
Ref: Walkdown Checklist Ho. 1 - 3.

Not Applicable: There are no fire
deparbnent connections.
Ref: Walkdown Checklist Ho. 1 - 3.

Comply: See response to code
section 3421.

m
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3430

3431

3432

3433

Where a gravity tank is located on a tower in
the yard, the gate valve on the tank side of
the check valve should be of O.S.CY. type;
the other should be either an O.S.CY. valve
or an indicator post valve. lAere a gravity
tank is located on a building both gate valves
should be of the O.S.SY. type; and all
fittings inside the building, except thedrain
tee and heater connections, shall be under the
cont'rol of a gate valve.

In a city connection serving as one source of
supply the city valve in the connection may
serve as one of the required gate valves. An
O.S.&Y. valve or an indicator post valve
should be installed on the system side of the
check valve.

A connection from public water system should
not extend into or through a building unless
such connection is under the control of an
outside indicator post or O.SAY. gate valve
or under the control of an inside O.S.SY. gate
valve located near outside wall of the building.

When a pump, located in a combustible pump
house or exposed to danger from fire or
falling walls, or a tank, discharges into a
yard main fed by another supply, either the
check valve in the connection should be
located in a pit op the gate should be of the
indicator post type, located a safe distance
outside of buildings.

Check valves on tank or pump connections when
located underground may be placed inside of
buildings and at a safe distance from the tank
riser or pump, except in cases where the
building is entirely of one fire area, when it
is ordinarily considered satisfactory to locate
the check valve overhead in the lowest level.

Hot Applicable: There are no systems
of this type installed in safety re-
lated areas.
Ref: Valkdown Checklist Ho. 1 « 3.

Hot Applicable: The connections
discussed in this requirement are not
provided in safety related areas.
Ref: Malkdown Checklist Ho. 1 - 3.

Hot Applicable: The connection
discussed in this requirement are not
provided in safety related areas.
Ref: lfalkdown Checklist Ho. 1 - 3.

Not Applicable: The fire pumps are
installed in noncombustible buildings.
Ref: Nalkdown Checklist Ho. 1 - 3.

Not Applicable'. The conditions
described in this requirement are not
found for protection of safety related
areas.
Ref: Malkdown Checklist Ho. 1 —3.
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3434

3440

3441

3450

3451

3460

3461

3462

3463

All gate valves controlling water supplies for
sprinklers shall be located where readily
accessible and when necessary, permanent
ladders, clamped treads on risers, chains and
wheels, or other accepted means should be
provided.

Large yard systems shall have sectional
controlling valves at appropriate points, in
order to permit sectlonallaing the system in
the event'of a break, or for the making of
repairs or extensions. (See Standard for
Outside Protection, NFPA Ho. 24.)

Floor control valves may be required in
special cases where area or height, or number
of tenants is excessive, both in manufacturing
and mercantile buildings, or where contents're
more than ordinarily susceptible to damage.
Floor valves should be located where they are
readily accessible.

.Outside control should be provided wherever
possible.

Pere sprinklers are supplied from a yard
main, an approved)outside indicator post gate
valve should be placed in the connecting pipe
at a safe distance from the building.

Indicator post valves should be located not.
less than 40 feet from buildings; but where

. necessary to place a valve close to a
building, it should be located at a blank
part of the wall.

N, 0 Comply: See response to code
section 3421.

Title

Comply: Sectional controlling valves
are provided for isolation.
Ref: Drawing No. 4 & 43.

Title

Hot Applicable: There are no systems
of this type installed for protection
of safety related areas.
Ref: Walkdown Checklist Ho. 1 - 3.

Title

Comply.'ontrol outside of the area
being protected is provided.
Ref: Drawing Ho. 4 & 43.

Hot Applicable: Systems are not fed
directly from an underground yard
main, but from an internal header
system.
Ref: Drawing Ho. 4 & 43.

Hot Applicable: The cond)tions
described in this code section do not
exist in these areas. See sections
3462 & 3441.
Ref: Malkdown Checklist Ho. 1 - 3.
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3464 When a building has no basement, and outside
post indicator control cannot be furnished,
short post indicator may be installed in a
horizontal position in riser with handwheel
pro)ecting outside of wall.

3470

Hot Applicable: .The conditions
described 3n thii code section do not
exist in these areas.
Ref: Nalkdown Checklist Ho. 1 - 3.
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3411

3480

3481

3490

3491

3500

3510

3511

Pits for underground valves, except those located
at the base of a tank riser, are described in the
Standard for Outside Protection (NFPA Ho. 24). For
pits protecting valves located at the base of
a tank riser, refer to the Standard for Water
Tanks for Private Fire Protection (NFPA No.
22).

All gate valves in supply pipes to automatic
sprinklers, whether or not of indicator or
post pattern, should be sealed open in a
satisfactory manner.

d

All control, drain, test and alarm valves shall
be provided with identif3cation signs of the
standard design adopted by the automatic
sprinkler industry, or their equivalent.
Such identification signs shall be of the
design illustrated in Fig. 3491.

Hansom

(hs~r]
Sprinkler piping should be substantially
supported from the building structure which
should be designed to support the added load
of the water-filled pipe plus 250 pounds
applied at the po3nt of hanging.

In all cases, sprinkler piping should be

lt, D

Information Only

Titie

Comply'. All gate valves are locked
in position with a plastic seal.
Ref: Malkdown Checklist Ho. 1 - 3.

Title

Comply: Plastic identification signs
are provided on each valve.
Ref: Nalkdown Checklist Ho. 1 - 3;
Technical Data Ho. 4 Section 9.0.

Ti tie

Ti tie

Comply: Malkdown ver 3fication for
these areas was not possible due to
the limiting accessibility of the
systems. A document review shows that
the hangers are adequate.
Ref: Technical Data Ho. 4 Section
1:08.1; Drawing Ho. 1 - 3.
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3512

3513

3514

3515

supported independently of the ceiling
sheathing. In cases where sprinkler
protection is installed below ductwork,
piping should be substantially supported from
the building structure or from the steel
angles supporting the duct-work provided

the'nglesare of adequate size and shape to
support the combined weight of the duct-work
and water-filled sprinkler branch line
piping. (As a minimum, angle iron must
conform to Table 3516.)

Hangers shall be of a type approved for use
with the pipe or tube involved. Sprinkler
iping should be supported by round wrought-
ron U-type or approved ad)ustable hangers.

Approved C-type hangers are acceptable for.use
on steel beams when provided with a strap as
shown by "L" in Fig. 3510 or when cup-pointed
set screws with locknuts are provided for
hangers by the manufacturer. Strap or
locknut may be omitted in situations where
there is no material vibration of structural
members provided C-type hanger is
specifically approved for use without such .

strap or locknut. Straps shall be not less
than 1/B by 1 inch in section.

If hangers or parts of hangers are made of
flat iron or steel, the thickness of the metal
must be at least 3/16 inch, unless protected
by a suitable corrosion-resistant material
and the strength df the hangers must, in any
case, be comparable to that of other approved
types.

Under metal decking branch line hangers may be
attached by drilling or punching vertical
members and using through bolts. The
distance from the bottom of the bolt hole to
the bottom of the vertical member shall. be not
less than 3/8 inch.

N, 0

N, 0

Comply: See response to code
section 3511.

Comply: See response to code
section 3511.

Hot Applicable: See response to code
'section 3511.

Hot Applicable: Walkdowns of the
areas show that the conditions
described in this code section do
not exist.
Ref: Malkdown Checklist Ho. 1 - 3.
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m
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3516

3517

For trapeze hangers. the minimum size of steel
angle or pipe span between purlins or )oists
shall be as shown in Table 3516, all angles
to be used with longer leg vertical. The
angles shown are selected for economy and
availability. Any other sixes or shapes ~

giving equal or greater section modulus will
be acceptable. The trapexe bar shall be
secured to prevent slippage.

For the size of hanger rods, "U" hooks, drive
and lag screws for support of steel angle or
pipe of the trapeze bars, see Section 3540.

NI D Comply: For the high roof area, drawing
shows that the hangers are adequate.
Ref: Malkdown Checklist No. 1; Drawing
No. 2.

Hot Applicable: There are no trapeze
hangers used in the C.R. cable room
or the druxming area.
Ref: Nalkdown Checklist No. 2 $ 3.

Comply: See response to
code section 3511.
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3518

3520

Pipe rings hung from coach screw hooks should
be avoided. They should never be used on
branch lines. Hangers which permit wide
lateral motion of the pipe, particularly on-
branch lines, are not acceptable. Toggle
hangers should be used only for the support
of branch lines and under ceilings of hollow
tile or metal lath and plaster, in buildings ,
of fire-resistive or noncombustible
construction.

3522 Hangers should be installed without regard to
the support of the sleeves where pipes are run.
through concrete beams. Such sleeves should
not normally be used for the support of pipes.

3521 In concrete construction, approved inserts set
in the concrete may be installed for the .

support of hangers. The use of wood plugs is
not permitted.

Comply: See response to
code section 3511.

Title

Comply'. Valkdown verification for
these areas was not possible. A doc-
ument review shows that the hangers
are adequate.
Ref: Technical Data Ho. 4 Section
1:08.1; Drawing No. 1 - 3.

Not Applicable: Nalkdowns verified
that there is no piping through
concrete beams.
Ref: Nalkdown Checklist Ho. 1 - 3.
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3523

3524

3525

3526

Expansion shields for supporting pipes under
concrete construction should preferably be used
in a horizontal position in the sides of
beams, but in good, sound concrete having
gravel or crushed stone aggregate, they may
be used in the vertical position to support
pipes 4 inches or less in diameter. In all
cases, the suitability of the concrete should
be definitely determined before using
expansion shields. Mhere increaser couplings
are used, they shall be attached i!mediately .

ad]acent to the expansion shield.

For the support of pipes 4 inches and larger,
expansion shields if used in the vertical
position should alternate with hangers
connected directly to the structural members
such as trusses and girders, or to the sides
of concrete beams. In the absence of
convenient structural members, pipes 4 inches
and larger may be supported entirely be
expansion shields in the vertical position,
but spaced not over 10 feet apart.

Expansion shields should not be used in
ceilings of gypsum or similar soft material.
In cinder concrete, expansion shields should
likewise not be used except on branch lines
and even then they should alternative with
through bolts or hangers attached to beams.

It is important in all cases, and especially
so where expansion shields are used in the
vertical position < that the holes be made of
the proper size an'd be drilled with care to
provide for a uniform contact with the shield
over its entire circumference. Depth of the
hole should in no case be less than specified
for the type of shield used.

Comply: See response to
code section 3521.

Comply: See response to
code section 3521.

Hot Applicable: Malkdowns of the
areas show that the conditions
described in this code section do not
exist.
Ref: Malkdown Checklist Ho. 1 - 3.

Comply: See response to
code section 3521.
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3527

3528

3529

3530

Holes for shields in the side of concrete beazis
should ordinarily be above the center line of
the beal and always well above the bottcxcI
reinforcesIent.

. @here pipes are run through concrete beams,
sleeves at least two sizes larger than the

. piping should be used.

Listed hangers zIay be attached to precast,
pre-stressed concrete construction only when
the building owner, or'is architect or
engineer, grants assurance that the building
construction is adequate to support the
water-filled pipe with suitable factor of
safety.

Not Applicable: Nalkdowns of the
areas show that the conditions
described in this code section do not
exist.
Ref: Valkdmm Checklist No. 1 - 3.

Hot Applicable: Malkdowns of the
areas shown that the conditions des-
cribed in this code section do not
exist.
Ref: Malkdown Checklist No. 1 - 3.

Coeply: See response to
code section 3521.
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3531

3532

3533

Powder driven studs, welding studs, and the
. tools used for installing these devices shall

be listed by a nationally recognized testing
laboratory and installed within the lialts of
pipe size, installation position, and construc-
tion sIaterial into which they are installed, as
expressed in individual listings oI approvals.

Powder driven studs should not be used in
steel less than 3/16 inch total thickness.
The size of sprinkler pipe supported by
powder driven studsl in steel shall'not
exceed 5 inches.

Powder driven studs should be used in concrete
only where the authority having )urisdlction
approves such use on the basis of a test of
the acceptability of the studs zIade in the
actual concrete on the job. The ability of
the concrete to hold the studs varies widely

M, 0

Ccxnply: Malkdown verification for
these areas was not possible. A doc-
uzIent review shows ccxxpliance «ith
this code section.
Ref: Technical Data No. 4; Orawing
No. 1 - 3.

Not Applicable: ltalkdowns of the
areas show that the conditions
described in this code section do not
exist.
Ref: Malkdown Checklist No. 1 - 3.

Ccxxply: See response to
code section 3531.
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3534

Code Section

accord3ng .to type of aggregate and quality of
concrete, and it should be established in
each case by testing to detereine that the
studs will hold a einleue load of 750 lbs.

'for 2-inch or sealler pipe and 1,000 lbs for
3- or 3-1/2-inch pipe, and will not work
loose by jiggling the stud or by vibrat3on.

. The size of sprinkler pipe supported by
powder driven studs in concrete shall not
exceed 3-1/2 inches.

Studs or other hanger parts should not be
attached by welding to steel less than 3/16
inch in thickness.

Inforeation Required
)ferification Hethod
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details in calculations,
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Hot Applicabl ~: Walkdmms of the
areas show that the conditions
described in this code section do not
exist.
Ref: Walkdmm Checklist No. 1 - 3.
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3535

3540.

3541

3542

Where increaser couplings are used, they shall
be attached directly to the powder driven stud
or welding stud.

N N

Ceiling Flanges. For pipe sizes up to
2 inches, ceiling flanges shall have at least
two supporting screw holes; for sizes 2-1/2
inches to 8 inches, not less than three holes,
preferably so located that no two holes are in
the sane line as the grain in the planking.

Rods. The size of rods for hangers shall not
be less than that given in the following table.
Such sizes are noeinal dianeters associated
with eachined thre'ads. For rolled threads the
rod size shall be not less than the root
diaeeter of the thread.

Hot Applicable: Walkdowns of the
areas show that the conditions
described in this code section do not
exist.
Ref: Walkdmm Checklist Ho. 1 - 3.

Hot Applicable.'Walkdowns of the
areas show that the conditions
described in this code section do not
exist.
Ref: 'Walkdown Checklist No. 1 —3.

Cenply'. Walkdown verification for
these areas was not possible. A doc-
ueent review shows coepl3ance with
this code section.
Ref: Technical Oata No. 4; Orawing
Ho. 1 - 3.

Zh>a~
Up to 24
2-1/24, 3", 3-1/24
4N 54
64
84

3/8N
1/2N
5/84
3/84
7/84
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3543 "U» flooks. The size of the rod material of "U»
hooks shall be not less than that given in the
following

table�

:

-P~Zza

M, O Comply: See response to
code section 3542.

Up to 2»
2-1/2", 3»
3»1/24, 4»
5N
6N
8N

3/16»
3/8
1/16»
1/2N
1/2N
3/4»

IO C7
O

Screws. For ceiling flanges and "0» hooks
screw dimensions shall be not less than those
given in the following table'.

Hot Applicable: See response to
code section 3541.
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Up to 2»

Up to.2" n.
2-1/2", 3", 3-1/2»
4N 5» 6N
8N

Hm~t
Up to 2"
2-1/2»0 3»0 3-1/2»
4N 5N 6»
8N

Hue Km
Up to 24
2»1/2", 3", 3-1/2"
4» 54'»

Mood Screw Ho. 18 x 1-1/2» .,

Mood Screw Ho. 18 x 1-1/2»
Lag Screw 1/84 x 2"
Lag Screw 1/2» x 2»

Lag Screw 3/8» x 2»

Mood Screw Ho. 18 x l-l/2»
Lag Screw 1/84 x l-l/24
Lag Screw 1/24 x 2»

Lag Screw 3/8» x 2»

Drive Screw Ho. 16 x 2»

Lag Screw 1/8» x 2-1/2»
Lag Screw 1/24 x 34

Lag Screw 3/8» x 34

>m
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3545 The size bolt or lag (coach) screw used with
eye rod on the sidi of a beam shall be not
less than that indicated in the following
table:

TABLE 3545

W, D Comply: See response to
code section 3542.

3/BN
1/2"
5/8"
3/4"
7/8ll

Size of Bolt
~<Mrna

3/8"
1/2n
1/2N
1/2ll
5/BN

Length of Lag
Screw Used

W

2-1/2"
3ll
3ll
3w

3 II
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3546

3547

3548

3549

Diameter
~~Rd

Up to 3/8"
1/2"
5/8"
3/4"

Nominal
h
3ll
4 II

4ll
4ll

'ominal Width
Rf Bum FjKR

2ll
2 II

3ll
4 II

Drive screws shall be used only in a
horizontal position as in the side of a beam.
Wood screws shall not be driven. Hails are
not acceptable for fastening hangers.

Screws in the side of a timber or foist
should be not less than 2-1/2 inches from the
lower edge when supporting branch lines, and
not less than 3 inches when supporting main
lines. This shall not apply to 2-inch or
thicker nailing strips resting on top of
steel beams.

When the thickness of planking and thickness
of flange does not permit the use of screws
2 inches long, screws 1-3/4 inches long may
be permitted.

The minimum thickness of plank and the
minimum width of lcwer face of beams or
oists in which lag screw rods are used shall
e as given in the following table:

W Not Applicable: See response to
code section 3541.

Not Applicable: See response to
code section 3541.

Hot Applicable: See response to
code section 3541.

Not Applicable: See response to
code section 3541.
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3550

3551

3560

3561

3562

Lag screw rods should not be used for
support of pipes larger than 6
inches. All holes for lag screw rods
should be predrilled 1/8 inch less in
diameter than the root diameter of the
lag screw thread.

Nth steel or wrought iron pipe or cold drawn
copper tube as specified in Paragraph 3003,
the maximum distance between hangers shall
not exceed 12 feet for 1 and 1-1/4 inch
sizes nor 15 feet for sizes l-l/2 inch and
large except as provided for in Section .
3570 of this Sprinkler Standard. See
Figure 2551(a).

NOTE: This Section is applicable to the
support of steel or ~rought iron
pipe as described in Paragraph 3002
and is also applicable to the

, support of copper tube conforming
to Paragraph 3003, both subject to
the additional restrictions
contained in Section 3550.

On branch lines, there should ordinarily be
at least one hanger for each length of pipe.
Further speci ficat'ions and modification of
this rule are included in Paragraphs
3562-3587, inclusife.

The minimum distance between hangers and
upright sprinklers should be in accordance
with Table 3562.

I, D

Ti tie

Comply: See response to
code section 3542.

Title

Infomation Only

Comply: Malkdown verification
for these areas was not possible.
A document review shows compliance
with this code section.
Ref: Technical Data Ho. 4;
Drawing Ho. 1 - 3.

Does Hot Comply: Numerous hangers
in the C.R. Cable Vault are too
close to sprinkl'er heads.
Ref: Malkdown Checklist No. 3.



CODE CONPLIANCE VERIFICATION CHECKLIST

8KRK3:L19Zl
DA

Code
Section

Ho.
Code Section

Information Required
Verification Hethod

Malkdown

l
D Document Search

Suanary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

m
O
X
D

TABLE 3562

1/2" or less
1" or less but more than'/2"

Nore than 1"

Nnimum Distance
Between Sprinkler'-

IJh
3 II

6ll
12N

Comply. For drcxnxlng area and high
roof area, walkdown verification for
these areas was not possible. A
document review shows compliance
with this code section.
Ref: Technical Data Ho. 4; Drawing
Ho. 1 —3.
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3563

3564

3565

3566

If necessary, the unsupported length between
the end sprinkler and the last hanger may be
extended to 36 inches for 1 inch pipe, or
48 inches for 1-1/4 inch pipe. @here these
limits are exceeded. the pipe should be
extended beyond the end sprinkler for an
additional hanger.

lAere one hanger for each length of pipe
would require hangers closer than 6 feet
apart, hangers may be spaced up to, but
not exceeding 12 feet.

I

Start lengths less than 6 feet do not require
a hanger, except oq the end line of a
side-feed system, or where an intermediate
cross main hanger has been omitted.

One inch arms not over 12 inches long for
copper tube, nor 24 inches long for steel
pipe from branch lines or cross main do not
require hangers.

MI 0 Not Applicable: Malkdown and Drawing
reviews verified that the conditions
described in this section do not
exist.
Ref: Nalkdown Checklist No. 3;
Drawing No. 1 - 3.

Comply.'Nalkdown verification for
these areas was not possible. A doc-
ument review shows compliance with
this code section.
Ref: Technical Data Ho. 4; Drawing
Ho. 1 - 3.

Hot Applicable: Nalkdowns of the
areas show that the conditions
described in this code section do not
exist.
Ref: Nalkdown Checklist No. 1 - 3.

Comply: Malkdown verification for
these areas was not possible. A doc-
ument review shows compliance with
this code section.
Ref: Technical Data No. 4; Drawing

~ Ho. 1 - 3 ~
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3567

3570

3571

3572

3573

In special cases it may be necessary to make .

rovisions to take care of the thrust of
ranch lines in a steeply pitched roof

especially where there is a long nipple
between the cross main and the branch. This
may be done by installing a clamp on the
pipe gust above the lower hanger.

NOTE: This Section is applicable to the
support of steel or wrought iron pipe
as described in Paragraph 3002 and is
also applicable to the support of
copper tube conforming to Paragraph
3003, both sub)ect to the additional
restrictions contained in Section 3550.

On cross mains there should ordinarily be one
hanger between each two branch lines. In
cases where cross mains are supported from
floor or roof framing members and inter-

.mediate hanging may require the use of 'trapeze
hangers, intermediate hangers may be omitted
as outlined in Paragraphs 3572-3575, inclusive.

In bays having two branch lines, the
intermediate hanger may be omitted provided
that a hanger attached to a purlin is
installed on each branch line located as near
to the cross main as the location of the
urlin permits. Remaining branch line
angers should be installed in accordance

with Section 3560. <

In bays having three side fed branch lines,
one (only) intermediate hanger may be omitted
provided that a hanger attached to a purlin
is installed on each branch line located as
near to the cross main as the location of the
purlin permits. Remaining branch line
hangers should be installed in accordance
with Section 3560.

D.

Hot Applicable: Malkdowns of the
areas show that the conditions
described in this code section do not
exist.
Ref: Valkdown Checklist Ho; 1 —3.

Title

Information Only

Comply: Valkdown verification for
these areas was not possible. A doc-
ument review shows compliance with
this code section.
Ref: Technical Data Ho. 4; Drawing
No. 1 - 3.

Hot Applicable.'Malkdowns of the
areas show that the conditions
described in this code section do not
exist.
Ref: Malkdown Checklist Ho. 1 - 3.

Hot Applicable.'Malkdmms of the
areas show that the conditions
described in this code section do not
exist.
Ref: Malkdown Checklist Ho. 1 - 3.
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3574

3575

35&0

3581

3590

3591

In bays having three center feed branch
'ines, both intermediate hangers may be

omitted provided that a hanger attached to
a purlin is installed on each branch line
as near to the cross main as the locations
of the purlins permit. Remaining branch
line hangers should be installed in
accordance with Section 3560.

At the end of the cross main, intermediate
trapeze hangers should be installed unless
the cross main is extended to the next

. framing member with an ordinary hanger
installed at this point, in which event,
intermediate hangers may be omitted in
accordance with Paragraphs 3572-3574,
inclusive.

HOTE: This Section is applicable to the
support of steel or wrought iron pipe
as described in Paragraph 3002 and is
also applicable to the support of
copper tube conforming to Paragraph
3003, both subject to the additional
restrictions contained in Section 3550.

On feed mains there should be at least one
hanger for each 15 feet of p3pe.

Risers shall be adequately supported by
attachIIents d3rect to the riser or by hangers
located on the horizontal connections close
to the riser.

N, 0

Hot Applicable: Malkdowns of the
areas show that the conditions
described in this code section do not
exist.
Ref:. 'Malkdmm Checklist Ho. 1 « 3.

Comply: For high roof area. See
response to code section 3571.

Hot Applicable: For drusmlng area
and the C.R. Cable Vault, walkdowns of
the areas show that the conditions
described in this code section do not
exist.
Ref: 3talkdown Checklist Ho. 1 - 3.

Title

Information Only

Comply: A document review shows com-
pliance with this code section.

'ef:Technical Data Ho. 4; Drawing
Ho. 1 - 3.

Title

Comply: A document review shows com-
pliance with this code section.
Ref: Technical Data Ho. 4; Drawing
Ho. 1 - 3.
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3592

3593

3594

3595

3596

3597

3600

3601

3602

Mhere risers are supported at the ground and.
are without offsets additional support at
every fourth floor above will ordinarily be
ample. Mhere risers do not rise from the
ground, direct support should be provided,
preferably at every floor.

In buildings of heavy construction and ten
stories in height, no support is required
above the fifth floor.

In buildings of heavy construction and acre
than ten stories, supports are required at
the ground (first) level, fifth and ninth
levels, and every fourth story above.

In buildings of light construction additional
supports are required.

rinkler and tank risers in vertical shafts
s ould be supported equivalent to the above.

Clamps supporting'pipe by means of set screws
shall not be used.

5uria~l

During the years 1952 and 1953 sprinklers were
redesigned which resulted in greatly improved
water distribution. The redesign of the
deflectors was the principal reason for the

M

Hot Applicable: Malkdowns of the
areas show that the conditions
described in this code section do not
exist.
Ref: Malkdown Checklist Ho. 1 - 3.

Not Applicable: Malkdowns of the
areas show that the conditions
described in this code section do not
exist.
Ref: Malkdmm Checklist No. 1 - 3.

Hot Applicable: Malkdowns of the
areas show that the conditions
described in this code section do not
exist.
Ref: Malkdown Checklist Ho. 1 - 3.

Hot Applicable: Malkdmms of the
areas show that the conditions
described in this code section do not
exist.
Ref: Malkdown Checklist Ho. 1 » 3.

Hot Applicable: Malkdowns of the
areas shown that the conditions
described in this code section do not
exist.
Ref: Malkdown Checklist Ho. 1 - 3.

Comply: See response to
code section 3591.

Ti tie

Ti tie

Information Only



CODE COHPLIAHCE VERIFICATIOH CHECKLIST
HHKJXLI21

A L

Code
Section

Ho.
Code Section

Information Required
Verification Hethod

N ~ Alkdown
Document Search

Summary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

8
m
O

AL

fh
Z2 p0 0
M0 0

I I
W0 0

cQ cm
I IO0 CA)'4

QI

O
O

O
CL
IO

n
O
B

e
I
h

O

n
O

3603

3605

3606

3607

improvement. As a result of these changes,wateI's discharged in all directions below
the plane of the deflector. The spray
pattern is roughly that of a half sphere
completely filled with water spray. Little
oI no water i's dischaIged upward to wet the
ceiling.

The distribution pattern for approved
standard sprinklers is more uniform than fIom
the old style sprinklers and, at a distance
four feet below the deflector, covers a
circular area of useful intensity of water
discharge of a diameter of about sixteen feet
when discharging at fifteen gallons per
minute. The area covered is generally
independent of the type of ceiling and tends
to be larger at distances over four feet and
smaller at distances less than four feet.

The 1955 issue of the Standard for th'
Installation of Sprinkler Systems was revised

~ principally on the basis of improved water
distribution by the redesigned sprinkler
which up to that time was known as the-
spray type.

This redesigned sprinkler is known as the
standard sprinkler.

The formeI so-called conventional or regular
sprinkler is known as the old style sprinkler..
Standard sprinklers Ray be used to replace
old style sprinklers without system changes
except for installation under piers and
wharves where construction features may
require upward discharge to wet the underside
of decks and structural members supporting
the decks. In these cases, a sprinkler that
pro)ects water upward to wet the overhead

Information Only

Information Only

Information Only

Information Only

Information Only
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360&

3609

3610

3611

3612

3613

shall be used. This can be accomplished by
using the standard pendent sprinkler
installed in an upright position or by the ~

use of the old style sprinklers.
'Old style sprinklers may be used to replace ,
old style sprinklers.

Old style sprinklirs shall not be used to
replace standard sprinklers without a
complete engineering review of the system
which may result in amor changes.

Sprinklers shall be of approved makes and
types. Sprinklers shall not be altered in
any respect, nor have any type of
ornamentation or coatings applied after
shipment from the place of manufacture.

Automatic sprinklirs with nominal 1/2-inch
discharge orifice,and of the ordinary degree
tenperature ratings will usually be required.,

The character of the discharge of sprinklers
is such that it is necessary to use two
distinct designs - one approved for the
upright and the other for the pendent
position. Sprinklers should be installed
with the frame parallel to the branch line
pipe to reduce to minimum the obstruction of
the discharge pattern.

'll, D

M, D

Information Only

Not Applicable: There are no old
style sprinklers on site.
Ref: Nalkdown Checklist No. 1 - 3.

Title

Comply: Documents show that
sprinklers are approved.
Ref: Valkdown Checklist No. 1 - 3;
Technical Data No. 1.

Due to the congestion in the control
room cable vault, this information
was not readily obtainable from plant
walkdowns.

Due to the lack of accessibility to
the sprinkler heads in this druaming
area and the high roof area, this
information was not readily
obtainable from plant walkdowns.

Comply: See response to
code section 3611.

Information Only
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3614

3615

3616

3617

3620

3621

-The authority having jurisdiction shall be
consulted in every case involving special use
of sprinklers as contemplated by this section
of the Standard. Sprinklers used for the
special purposes and locations described in
Paragraphs 3615 to 3634 inclusive shall be of
types specifically approved for such use.

Open sprinklers may be used to protect
special hazards, for protection against
exposures, or in other special locations.

For small enclosures and other special
locations or conditions not requiring as much
vater as is discharged by a nominal 1/2-inch
orifice spr3nkler, sprinklers having smaller,
discharge orifices may be used.

In situations involving special problems of
water distribution, sprinklers hav3ng a
discharge other than that which is
characteristic of the ordinary types may be
used. These vill usually have special
deflectors. Sprinklers having special
discharge characteristics may be required
where either a fine spray or directional
discharge of water is needed, (e.g,
directional discharge may be needed to
properly protect substructures of piers and
wharves due to the arrangement of structural
suppoI'ting members. See HFPA Ho. 87, Standard
for the Construction and Protection of Piers
and Wharves.)

'3

Approved corrosion-resistant or special
coated sprinklers shall be installed in
locations where chemicals, moisture or other
corrosive vapors exist sufficient to cause
corrosion of such devices as in paper mills,
packing houses, tanneries, alkali plants,

Informati on Only

Information Only

Information Only

Information Only .

Title

Hot Applicable: The conditions
described in these requirements 3620
thru 3623 do not exist in safety
related areas. Therefore, these
sections w311 not be verified.
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3622

3623

3630

3631

3632

organic fertilizer plants, foundries, forge
shops, pickle and vinegar works, stables,
storage battery rooms, electroplating rooms,
galvaniaing rooms, steam rooms of all
descriptions, including most vapor dry kilns,
salt storage rooms, locomotive sheds or houses,
driveways, areas exposed to outside weather such
as piers and wharves exposed to salt air, areas
under sidewalks, around bleaching equipment in
flour mills, all portions of cold storage
buildings where a direct ammonia expansion
system fs used, portions of any plant where
corrosive vapors prevail.

Special care shall be taken in the handling
and installation of wax-coated or similar
sprinklers to avoid damaging the coating.

Corrosion-resistant coatings shall not be
applied to sprinklers by anyone other than
the manufacturer of the sprinklers, except
that in all cases any damage to the protective
coating occurring at the time of installation
shall be .repaired at once using only the
coating of the manufacturer of the sprinkler
in approved manner so that none of the
sprinkler will be exposed after the
installation has been completed. Othenrise,
corrosion will attack the exposed metal and
will in time creep 'under .the coating.

Sidewall sprinklers are special purpose
sprinklers and the authority having
jurisdiction should be consulted where
sidewall sprinklers are to be used.

Where a standard sprinkler system can be
installed without interfering with the
decorative scheme, sidewall sprinklers
should not be used.

M, D

Hot Applicable: See response to
code section 3621.

Hot Applicabl ~ : See response to
coda section 3621.

Title
Information Only

Hot Applicable: Malkdowns and
drawings show no sidewall sprinklers.
Ref: Malkdown Checklist Ho. 1 —3;
Drawing Ho. 1 » 3.
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3633

3634

3640

3641

3642

3650

3651

Mhere,.to preserve appearance, concealed
sprinkler piping and standard sprinklers can
be installed, sidewall sprinklers should not
be used.

Unless specifically tested and listed for
ordinary ha'zard occupancies, the use of
sidewall sprinklers should be confined to
light hazard occupancies as defined in
Paragraph 1311.

The following Table 3641 shows the nominal
discharge capacities of approved sprinklers
having a nominal 1/2-inch orifice at various
pressures up to 100 psi.

The following Table 3642 shows the K factor,
relative discharge and identification for
sprinklers having different orifice sizes.

The standard temperature ratings of automatic
sprinklers are shown in Table 3651.
Automatic sprinklers shall have their frame
arms colored in accordance with the color
code designated in Table 3651, with the
following exceptions:

(a) The color identification for coated
sprinklers may be a dot on the top of
the deflector, the color of the coated
material or colored frame arms.

(b) Color identification is not required for
plated sprinklers, ceiling sprinklers or
similar decorative types.

Not Applicable: See response to
code section 3632;

Not Applicable: See response to
code section 3632.

Title

Information Only

Information Only

Title

Comply: Drawings show that all
sprinkler heads are color coded.
Ref: Drawing No. 1 —3.

Due to the congestion ip the control
room cable vault, this information
was not readily obtainable from plant
walkdowns.

Due to the lack of accessibility to
the sprinkler heads in this drurrrrring
area and the high rooF area, this
information was not readily obtain-
able from plant walkdowns.

j~Q .>
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3652

3653

3654

Where highet'emperature sprinklers are
necessary to meet extraordinary conditions,
special sprinklers as high as 600 are
obtainable�

.

the use of sprinklers with temperature
ratings higher than ordinary shall be in
accordance with the maximum ceiling
tenperatures given in Table 3651, except as
provided in Paragraph 3654.

Where an occupancy hazard normally may be
expected to produce a fast-developing fire or
rapid rate of heat release the use of
sprinklers of Intermediate or High Temperature
Rating, as a means of limiting the total number
of sprinklers which might open in a fire,'s
reconInended sub5ect to the approval of the
authority having 5urisdictlon (the use of High
Temperature Rating Sprinklers should be limited
to buildings with structural steel fully
protected).

Since the number of sprinklers which might be
expected to open will be reduced where the water
pressure effective in first operat3ng sprinklers
is at least 75 psi without the disadvantage of a
potential increase in f3re damage. tliis
alternative should be given first
consideration. For situations involving rack
storage, refer to NFPA, Ho. 231C entitled Rack
Storage of Haterials.

Informati on Only

Comply.'rawing for the C.R. Cable
Vau'It shows that the sprinklers used
are in accordance with the- temperatures
given in Table 3651.
Ref: Technical Data No. 15; Drawing
Ho. l.
Does Not Comply'. Drawings for the
drcmuIing and'high roof areas show
that 250oF rated sprinklers are
used rather than 175 F to 225 F
called out in Table 3651.
Ref: Technical Data No. 15; Drawing
Ho. 2 C 3.

Hot Applicable: The conditions
described in this requirenent do not
exist in safety related areas

with'prinklerprotection.
Ref: Walkdown Checklist Ho. 1 8 3.
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3655

3656

NOtE: Fire tests have shown that the number '-
of sprinklers which might be expected
to open, particularly under conditions
where fast-developing fires may be
expected. can be limited by the use of"
Intermediate or High Temperature
Ratipg Sprinklers. this xiay be of
advantage in reducing the number of
sprinklers which would otherwise open
outside the area directly involved in
a fire and decrease the overall water
demand. However, some increase in
fire damage and fire temperature

~ should be expected when Intermediate
or High Temperature Rating Sprinklers
are used.

'nformation regarding the highest temperature
that may be encountered in any location in a
particular installation should be obtained by
use of a thermometer that will register the
highest temperature encountered, which should
be hung for several days in the questionable
location with the plant in operation.

The following general practices should be observed
when installing'high temperature sprinklers,
unless special rulings have been made based
on temperature readings.

(a} Sprinklers near unit heater.

Vhere steam pressure is not more than 15
lbs, sprinklets in the Heater Zone
should be High and sprinklers in the
Danger Zone Intermediate Temperature
Classification.

(b) Sprinklers located within 12 inches to
one side or 30 inches above an uncovered
steam main. heating coil or radiator,
should be Intermediate Temperature
Classification.

Information Only

Not Applicable: Alkdowns show that
the following code conditions do
not exist. See response to code
section 3653.
Ref: Nalkdown Checklist No. 1 - 3.
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(c)

(d)

(e)

(f)

(g)

Sprinklers within 7 feet of a low
pressure blow-off valve which discharges
free in a large room, should be High
Temperature Classification.

Sprinklers under glass skylights exposed
to the direct rays of the sun should be
Intermediate Tenperature C'lassificatlon.

Sprinklers in an unventilated concealed
space under an uninsulated wood or metal
roof, or in an unventilated attic, or in
a building having an unventilated peak
roof of thin boards or metal, should be
Intermediate Temperature Classification.

Sprinklers in unventilated show windows
having high-powered electric lights near
the ceiling should be Intermediate
Temperature Classification.

At intervals some occupancies employ
high temperature fumigation processes
requiring consideration in the selection
of sprinkler tenperature ratings.

PO MD D
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(h) Where a locomotive enters a building,
sprinklers should be located not nearer
than 5 feet fram the center line of the
track.

(i) -Consideration should be given to the
selection of .sprinklers protecting
coanercial-ty'pe cooking equipment and
ventilation systems. Sprinklers with
temperature classifications of
Intermediate, High or Extra High usually
will be required as determined by use of
a temperature measuring device (see
paragraph 4328).
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(j) Representative solder type sprinklers
Icith tIxnperature classification of Extra
High (325-575'F) or greater Ichich are
exposed on a seli-continuous to
continuous NaxisxNI allcncable tunbient
tenperature c'ondition should be tested

- at 5-year intervals for operation by a
recognized testing laboratory.

In case of change of occupancy involving tenperature
change, the sprinklers should be changed
accordingly.
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3661

3663

P

There shall be maintained on the premises a supply
of extra sprinklers (never less than six) so that
sprinklers that have been operated or been
in)ured in any way may promptly be replaced.
These sprinklers shall correspond as to types and
temperature ratings vtth the sprinklers in the
property. The sprinklers should be kept in a
cabinet located Aero the temperature to Dich
they are sub5ected All at no time exceed 100'F.
Cabinets are furnished in standard sizes of 6 and
12 sprinkler capacities.

A special sprinkler wrench should also be provided
and kept in the cabinet, to be used in the
removal and installation of sprinklers.

The number of sprinklers carried for replacement
purposes should be governed by:

(a) Size of system.

(b) Location of protected property to source
of sprinkler supply.

(c) Humber of sprinklers likely to be opened
by extraordinary conditions such as
flash fire.

Ordinarily, under average conditions, the stock of
emergency sprinkle~s should be as follers:
'For equipments not over 300 sprinklers 6 sprinklers
For equipments 300 to 1,000 sprinklers 12 sprinklers
For equipments above 1,000 sprinklers 24-sprinklers

Stock of emergency sprinklers should include all types
and ratings installed.

N,D

Title

Comply: Malkdmes and inventory doc-
ments shor an ampl ~ supply of extra
sprinklers in the store room.
Ref: 'Alkdown Checklist Ho. 1 4 2.

Comply: Grinnell sprinkler vrench in
in tool room.
Ref: 'Alkdem Checklist Ho. 1 C 2.

Information Only

Comply: See response to
code section 3661.
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3670
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3672

3673

3680

36B1

For equipeent aboard vessels or isolated locations,
a greater nueber of sprinklers should be
carried, to petit equipeent to be put back
into service proeptly after a fire.

Sprinklers which are so located as to be subject to
aechanical in)ury (in either the upright or
the pendent position) shall be protected with
approved guards.

Sprinklers under the gridiron of theaters should be
provided with octal shields.

t

Baffles over autoaatic sprinklers under steel grating V
floors should not be less than 18 inches in least
diwension. The deflector should be located'not
acre than 4 inches below the baffle.

Vhen the sprinkler piping is given any kind
of coating, such as whitewash or paint, care
Nust be exercised to see that no portion of the
autosatic sprinklers 'is coated. Vhen painting
sprinkler piping;or painting in areas near
sprinklers. the sprinklers aey be protected by
covering with a paper bag which shall be rejooved
ianediately after~ the painting has been finished.

Hot Applicable: These conditions do
not exist for safety related areas.
Ref: Valkdown Checklist Ho. 1 - 3.

Not Applicable: Areas in question
are such that aechanical dawage is
unlikely "due to lack of accessability,
height of sprinklers or radiation
concerns.
Ref: Valkdown Checklist Ho. 1 - 3.

Hot Applicable: There are no systeas
of this type installed for safety
related areas.
Ref: Valkdmm Checklist Xo. 1 - 3.

Hot Applicable: The conditions
described in this code section
do not exist in these areas.
Ref: Valkdown Checklist Ho. 1 - 3.

Title

Open Iten: Oue to the congestion in
the control rooo cable vault, this
<nformation was not readily obtain-
able froe plant walkdowns.

Due to the lack of accessibility to
the sprinkler heads in this drying
area and the high roof area, this
inforeation was not readily
obtainable fran plant walkdowns.
Ref: Valkdown Checklist No. 1 - 3.
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3683

3690

Sprinkler frames Nay be factory painted or enameled
for the purpose of 'identifying sprinklers of
different teeperature ratings in accordance IIith
Paragraph 3651. OtherIIise, sprinklers shall be not
painted and 'any sprinklers Dich have been painted,
except for factory applied coatings applied for
identification of teeperature ratings shall be

. replaced with neII approved sprinklers. Paintings
of sprinkler« «Iay retard the thermal response of
the fusible ele«l«nt, «lay interfere IIith the free
Novenent of parts and Nay render the sprinkler
inoperative. Moreover, painting «Iay invite the.
application of subsequent coatings, thus increasing
the possibility of a malfunction of the sprinkler.

Ornamental finishes shall not be applied to sprinkler« ll
by anyone other than the Nanufacturer of the

" sprinklers and only sprinklers approved IIith such
finishes shall be used.

Open Itei: Due to the congestion in
the control roo«I cable vault, this
infor«Iation Its not readily obtain-

s able from plant walkdoIes.

Due to the lack of accessibility to
the sprinkler heads in this dru«NIing
area and the high roof area, this in-
foraation IIas not readily obtainable
fro«I plant walkdovns.
Ref: MalkdoIrn Checklist No. 1 - 3.

Open Ite«: Due to the congestion in
the control roo«I cable vault, this
infor«Iation IIas not readily
obtainable fro«I plant walkdees.

Due to the lack of accessibility to
the sprinkler heads in this deleing
area and the high roof area, this
information was not readily
obtainable frow plant IIalkdmes.
Ref: Malkdee Checklist No. 1 - 3.

Title
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3691 Arrangeaants should be Wade to keep at least 18
inches clearance;belInI sprinkler deflectors
to reduce possible obstruction to the
distribution of Inter. For high piled
coebustible stock> increased clearance of 36
inches or Nore should be provided.

Coeply: Ho obstacles in the high
roof area and the drINNIing area.
Ref: 'Alkdem Checklist No. 1 C 2.

Does Not Coeply: There are numerous
obstacles for sprinkler« in the CR

cable vault.
Ref: Malkdme Checklist No. 3.
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3720

3721
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3730

3731

A local alam unit is an asselbly of apparatus
approved for tho service and so constructed
and installed that any flow of water fromI a
sprinkler systeeI equal to or greater than
that froeI a single automIatic sprinkler will
result in an audible alarm signal on tho
prexIises.

lhter flow alarxIs shall be provided on all
= sprinkler installations except where

permission of the authority having
urisdiction is obtained for their olission.
entI'al station water flow alari service is

desirablo but central station water flow
alarxI service does not necessarily ~aive the
local alarm requirelent. All systels should
be equipped with either outdoor water xIotor or
electric alaIxI gongs.

Under conditions Aero central station water flow
alarm service is not available it xIay be advisablo
to connect electrical alaIxI units to public Fire
OepaItlent headquarters or nearest Fire Oeparbnent
station or other suitable place where aid xIay b'

readily secured.

Alari Check Valves. The alara apparatus for a
wet~ipe systee shall consist'f approved
alaIxI check valve or other approved water
flow detecting alarl device with the
necessary attachments required to give an
alarm.

M,O

Title

InfoIxIation Only

Titie
Coaply: All systesIs are provided
with water flow alareIs.
Ref; lhlkdown Checklist Ho. 1 - 3;
Technical Data Ho. 2.

Hot Applicablo: These conditions aro
not present in safety related areas.
A central station ala>a is installed
in the control rooa.
Ref: Nalkdown Checklist Ho. 1 « 3.

Titie

Coeply: Alarw check valves and alaM
devices are provided for annunciation
of the CR cable vault system in the
control roooI.
Ref: Malkdem Checklist Ho. 3.

Hot Applicablo: Tho high roof area
and the druaning area have pre-action
systems ~

Ref: Valkdown Checklist Ho. 1 4 2.
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3732

3733

3734

3740

3741

Ory-Pipe Valves. The alarm apparatus for a
dry-pipe syste« shall consist of approved
alarm attachments to the dry-pipe valve.
Mhen a dry- pipe valve is located on the
syste« side of an alarm valve, the actuating
device of the alams for the dry-pipe valve may
be connected to the alarms on the wet-pipe system.

Pre-Action and Deluge Valves. The alarm
apparatus for pre-action and deluge syste«s
shall consist of approved electric alarm
attach«ents, actuated by a thermostatic
system independently of flow of water in the
syste«. A mechanical alarm (water motor gong)
may also be required.

Paddle Type Detectors. Mater flow indicators
(paddle type) should not be installed in
dry-pipe, pre-action or deluge syste«s as the
surge of water when valve trips would
seriously damage the dev'ice.

An alata unit shall include an approved mechanical
alam, horn or siren, or an approved weatherproof
electric gong, bell, horn or siren on the outside
of the building or approved electric gongs, bells,
horns, or sirens <inside the building, or a-
combination of such devices, as required by the
authority having Jurisdiction.

M, D

M, 0

Hot Applicable: There are no dry-pipe
syste«s for protection of safety
related areas.
Ref: Malkdown Checklist Ho. 1 - 3.

'I

Comply: A pressure switch is located
in 'the syste« piping downstream of ~

each valve for the druaning and high
roof area systems. Mater flow
provides annunciation to the EF'panel
in the control room.
Ref: Malkdown Checklist Ho. 1 C 2;
Technical Data Ho. 2 Section 9.2.4.

Co«ply: The dnxaing area and the
high roof area are provided with
Hercoid pressure switches.
Ref: Malkdown Checklist Ho. 1 C 2;
Technical Data Ho. 2.

Hot Applicable: The CR cable vault
has a wet-pipe syste«.
Ref: Malkdown Checklist Ho. 3.

Title

Comply: A general fire alarm system
(motor driven horns) provides an alarm
to all areas of the plant upon fire
suppression syste« actuation. This
alarm is distinctive from other
alarms.
Ref: Technical Data Ho. 19 Section
8.1.1.

3742 All alarm apparatus shall be so located and installed 0
.that all parts are readily accessible for inspection
re«oval, and repair, and shall be substantially
supported. Outdoor mechanical or electrically oper-
ated bells shall be of weatherproof and guarded type.

Comply: All alarm apparatus are
adequately supported and accessibl ~

.'ef:Technical Data Ho. 11 (1967).
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3743

3744

3745

374i

On each alate check valve used under conditions of
variable water pressure, a retarding device shall
be installed. Suitable valves shall'e provided
in the connections to retarding chaebers, to
permit repair or reaeval without shutting off
sprinklers> these valves shall be so arranged
that they toy be locked or sealed in the open
position.

Ory-pipe, pre-action and deluge valves shall be
fitted with a test connection for electric alara

, switch and/or water actor gong. This pipe
. connection shall be aade on the water side of the

systea and provided with a control valve and .,
drain for the alare piping. A check valve
shall be installed in the pipe connection to
the interaediate chamber of the dry-pipe
valve.

It is not advisable to test a water rotor alara
in extremely cold »cather and where they are used
a properly valved pipe bypass froe a coepressed
air supply aay be provided for test purposes.

A control valve shall be installed in connection
with pressure-type contactor and water-eotor-operated
alara devices and such valves shall be of the type
which will clearly indicate whether they are open
or closed and bg so constructed that they aay
be locked or sealed in the open position.
The control valve for the retarding chamber
on alarm check valves of wet-pipe systees
will be accepted as cooplying with this
paragraph.

M. 0

Comply: The CR cable vault systeo is
equipped with a retard chamber and
applicable valving.
Ref: Malkdown Checklist No. 3.

Hot Applicabl ~ 'The d~ing and
high roof areas have pre-action
systees.
Ref: Nalkdown Checklist Ho. 1 C 2.

Coeply: The high roof and druaming
areas have alarms on the priaing
line supplied froe the water side of
the systeo with applicable valving and
piping.
Ref: Walkdown Checklist No. 1 C 2.

Not Applicable.'CR cable vault has a
wet-pipe systee. The discussion on
dry-pipe valves in this requirenent
is not applicabl ~ .
Ref: Malkdown Checklist Ho. 1 - 3.

Inforaation Only

Coeply: All systees.are provided
with indicating valves.
Ref: Malkdown Checklist No. 1 - 3;
Technical Oata Ho. 2.
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3750

3751

3752

Vate~tor-operated devices shall be located as
near the alara valve, dry-pipe valve or other water
flow detecting device as practicable in order to
avoid long runs or Nany fittings in the pipe to the
water-xxIto~perated device. The total
length of the pipe should not exceed 75 feet
nor shall the water-motor-operated device be
located over 20 feet above the alarl device
or dry-pipe valve. If absolutely necessary
to exceed 75 feet, the pipe line to the
water-Noto~perated device shall be
increased one or Nor ~ sizes to coepensate for
loss of pressure due to hydraulic friction.
For all types of sprinkler systems eeploying ~

water-eotor-operated alarxIs. an approved
3/4-inch strainer shall be installed at the
alarm outlet of the ~ater flow detecting
device except that when a retarding chaiber
is used in connection with an alare valve,
the strainer shall be located at the outlet
of the retarding chalber.
Water-Notor-operated devices shall be
protected froxI the weather, and shall be
properly aligned and so installed as not to
get out of adjustlent. All piping to

these'evicesshall be galvanized or brass of a
size not less than 3/4 inch and larger for
long runs of piping or where pressures are
low. Piping shall be arranged to drain
properly through a brass bushed orifice not
larger than 1/8 inch. Drains shall be

, conducted to a proPer place. (See Sections
3240 and 3780.)

No single Nechanical alarm device should be
connected to aero than three sprinkler
systels and the systems controlled by the
valves should be in the saae fire area.

Title

Not Applicable: These coaponents are
not provided for safety related areas.
Ref: Maikdown Checklist Ho. 1 - 3.

Not Applicable. 14lkdowns showed that
there are no Nechanical alarms. All
systens have electric alares.
Ref: Malkdown Checklist No. 1 - 3.
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3760

3761 (a) Electrically operated alarw attachments foxing
part of an auxiliary, central statioh. proprietary
or remote station signaling system shall be
installed in accordance with the following
applicabl ~ HFPA standards.

Dots Hot Comply: See the Code
Compliance Verification Checklist
NFPA 720 (1967) Section 2032.
Ref: Technical Data Ho. 11

(1967) Section 2032.
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1. Central Station Protective Signaling
Systems (HFPA Ho. 71).

2. Auxiliary Protective Signaling
Systems (Ho. 72B).

3. Remote Station Protective Signaling
Systems (NFPA No. 72C}.

4. Proprietary Protective Signaling
Systems (NFPA Ho. 72D).

(b) Electrically operated alarm attachments
'ormingpart of a local sprinkler water

flow alarm system shall be installed in
accordance with the local alarw system
provisions o'f NFPA No. 72A and in
accordance with the provisions of the
following Paragraphs 3762, 3763 and
3764. These standards permit local
electrical waterflow alarms to be of open
circuit type.

Materflow devices, controlling electric alarm
circuits, should be provided with means for
testing the electrical supply, circuits,
connection and;devices. An actual waterflow,
through the use of a test connection, shall
be the method employed for testing the
operation of the sprinkler alam unit as a
whole.

.I, D Comply: Test devices are provided
for each system.
Ref: Malkdown Checklist Ho. 1 - 3;
Drawing Ho. 4 C 5.

Does Not Comply: See the Code
Compliance Verification Checklist
NFPA 720 (1967) Sect)on 2034.
(Ref: Technical Data No. 11 (1967}
Section 2034.

gQ~»
Mm
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3763

3764

3770

3771

378D

3781

3782

No singl ~ electrical waterflow alarm sounding
device should be connected to s»re than three
sprinkler systems; these systems should be in
the sax» fire area. Switches which,will silence
electric ilare sounding devices by
interruption of electrical current are not
desirable,'owever, if such s»ans are
provided, then the electrical ilare sounding
device circuit shall be arranged so that when
the sounding device is electrically silenced,
that fact shall be indicated by z»ans of a
conspicuous light located in the vicinity.
This light shall remain in operation during
the entire period of the electrical circuit
interruption.

Outdoor electric alar» devices shall be of a
type specifically approved for outdoor use,.and
the outdoor wiring shill be in approved condui.t,
properly protected from the entrance of water

'n

addition to the requires»nts of Paragraph'3761.

It is desirable and often essential to provide
approved identification signs for .outside
alara devices. The sign should be located near
the device in a conspicuous position and shall
be worded as follows'Sprinkler Fire Alarm-
when bell rings call fire departs»nt or police."

Qraim

i%ere vents are necessary for satisfactory electric
ilare switch operation, such vents should be
properly piped to a drain.

Drains from alarm devices shall be so arranged
that there will be no dinger of freezing, and
so that there will be no overflowing at the
alar» apparatus, 'at domestic connections or

M,D Comply: A water flow device is
provided for each system. See the
Code Compliance Verification Check-
list for HFPA 72D (1967) Section 2432

~ for compliance to isolation switches.
Ref: Valkdown Checklist Ho. 1-3;
Technical Data Ho. 11 (1967) Section
2432; Drawing No. 4 4 5.

Hot Applicable'.. These components do
not exist for safety related ireas
Ref: llalkdown Checklist Ho. 1 - 3.

Title

Hot Applicable: There ire no outside
alara devices for the systems.
Ref: Halkdown Checklist No. 1 » 3.

Title

Comply'. Mhere pressure switches are
provided with a vent, they are
connected to a drain.
Ref: Drawing Ho. 4

Comply: The alarm devices drain into
the buildings which are not sub)ect to
freezing.
Ref: Nalkdown Checklist Ko. 1 - 3.
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3783

3784

3785

4000

4010

4011

elsewhere with the sprinkler drains wide open
and under pressure.

Drain froa retarding chamber and electric alarm
switch should preferably discharge through an open
cone and be run separate free main systee
drains to a safe and visible point of free
discharge or to sewer or ground drain. Drain
froa water-actor-operated alara device eay-
run separately to se~er or ground drain or
aay be connected to drain froe retarding chamber
at a point between such sewer and a check. valve
on this drain, a union or plug being inserted in
the drain froo the alarm device to perait inspection.

. Where drains are connected with a sewer, a
proper trap shall be provided.

Where exposed to frost and where it is necessary
to drain alarm valves outside the wall. an open
discharge cone should be provided inside to break
the pipe line so that cold will not be conducted
directly into the retarding chamber. Cold air
has been known to enter drain pipes froa retarding
chaabers of alarm valves sufficiently to cause
trouble by freezing in the alarm check valve.
(See Section 3240.)

HA

The authority having 5urisdiction shall be consulted
in every case as to location and spacing of sprinklers
for the protection of buildings and contents.

Does Not Canply: Walkdowns show that
the drain froa the C.R. Cable Vault wet
pipe systee discharges to the floor which
contains nuaerous unsealed penetrations.
Ref: Walkdem Checklist No. 3.

Hot Applicable: The druaeing and high:
roof areas are pre-action systejxs.
Ref: Walkdown Checklist No. 1 4 2.

Hot Applicable: This condition does
not exist for safety related areas.
Ref: Walkdown Checklist No. 1 - 3.

Hot Applicable: This condition does
not exist for safety related areas.
Ref: Walkdown Checklist Ho. 1 - 3.

Title

Title

Title

Coeply: The specifications require
that the plans and final installation
are sub5ect to approval of the authority
having 5uri sdi ction.
Ref: Technical Data Ho. 3
Section 1:04.1.
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4021

4022

4030

4031

The bas3c fundamentals for providing proper
protection are namelyr (1) Sprinklers should
be installed throughout the premises.
including basements, lofts and all of the
locations here3n specified. (2) Definite
maximum protection area per sprinkler. (3)
Hinirua interference to discharge pattern by
beans, bracing, girders, trusses. piping,

'ightingfixtures and air conditioning
ducts. (4) Correct location of automatic
sprinklers with respect to ceilings, or beams
and wood 5oists to obtain suitable
sensitivity.

The installation requirements are specific for
the usual arrangement of structural members.
There will be arrangements of structural
members not specifically detailed by the
requirements. By applying the basic
fundamentals, layouts for such construction
can vary frosr spec3fic illustrations provided
the maxisxxns specified for the Spacing of
Sprinklers (Section 4100) and Position of
Sprinklers (Section 4200) «re not exceeded.

Installation of sprinklers throughout the premises.\

is necessary for complete protection to life
and property. However, in some cases partial
sprinkler installations covering hasardous
sections and other areas are specified in
codes or standards or are required by
authorities having 5urisdiction, for limited
protection to property or to provide
opportunity for safe exit from the building.

Open Ital: Documentation for the
C.R. Cable Vault is not provided for
review.

Title
Inforlation Only

Inforiation Only

Title
Information Only: Partial sprinkl er
coverage is determined by the
"author)ty having )urlsdictlon."
The HRC has been provided with infor-
sation (FHA, etc.) necessary to eval-
uate the adequacy of partial coverage.
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'etre such partial sprinkler installations are
installed, the standards of this pamphlet
should be used insofar as they are
applicable. The authority having
Jurisdiction should bt consulted in each case.

Mater supplies for partial systems should be
adtquate and designed with due consideration
to the fact that in a partial systel sere
sprinklers Nay be opened in a fire which
ariginates in an unprotected area and spreads
to the sprinklered area than would bt tht
case in a coeplete protected building.

M,D Hot Applicable: The high roof area
and the C.R. Cablt Vault have full
covtrage ~

See reponse to code section 4031.
Ref: Malkdown Checklist Ho. 1 - 3;
Drawing No. 1 C 2.

Open Iten'. Although the plans for
the druaNIing area was to have been
approved by H.E.P.I.A. as required by
specifications, such documentation is
not provided for review.
Ref: Technical Data Ha. 3 Section
1:04.1

Coeply: Tht partial systesI for the
drusaing area is tested on a regular

'asisto show the adequacy af tht
of the water supply.
Set response to code section 4032.
Ref: Procedure No. 2 - 4.

This stctian anly defines types of
ceiling construction and has,
therefore, been coeplttely olitttd.

~Titl~
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4112

For Light Hazard. Occupancies the maxima allawablt
distance between>branch lines and between sprinklers
on the. branch lines is 15 feet.

For Ordinary Hazard Occupancies the NaxinuII allowable D
distance between the branch lines and between
sprinklers on the branch lines is 15 feet, except
in buildings used for high piled storage {as

Hot Applicable: All systeIss art extra
hazard occupancy pipe schedule.
Ref: Drying Ho. 1, 2 C 3.

Not Applicablt: See response to code
section 4111.
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defined in Paragraph 4045) the maxima allovabl ~
distance betveen the branch lines and betveen sprink-
lers on the branch lines is 12 feat. In bays 25 feet
vide, however, a spacing of 12 feet, 6 inches between
sprinkler lines aay be peraitted provided the allotted
area of 100 square feet per sprinkler is not exceeded.

For Extra Hazard Occupancy, the aaxiaa allowable
distance bet»een the branch lines and between
sprinklers on the branch lines is 12 feet.

Comply'. Drawings show adequate
sprinkler spacing for all areas.
Ref: Drawing Ho. 1, 2 t 3.
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4114

4130

4131

Distance Fraa ills. The distance froa the valls
to the end sprinklers on the branch lines should
not exceed one-half of the

allowable'istance

between sprinklers on the branch lines. The
distance free the walls to the end branch
lines should not exceed one-half the
allowable distance between the branch lines.
For exception relating to small rooes, refer
to Paragraph 4330.

Light Hazard Occupancy. Under Siooth Ceiling
- Construction and under Beam and Girder Construction

(as defined in Paragraphs 4041 and 4042) the
protection area of per sprinkler shall not exceed
200 square feet. A protection area of 200
square feet per sprinkler Nay be peraitted
for sprinklers under a combustible suspended
ceiling as described in Section 4305(a)
provided that there is a full complement of

- sprinklers in thd space ixeediately above
such a ceiling, and the space is unfloored
and unoccupied. Under open Hood Joist
Construction (as defined in Paragraph 4044)
the protection area sprinkler shall not

'xceed 130 square feet. For all other types
of construction the protection area per
sprinkler shall not exceed 168 square feet.

Comply: See response to
code section 4113.

Not Applicable: See response to
code section 4111.
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4132 Ordinary Hazard Occupancy. 'or all types of
construction the protection area per sprinkler
shall not exceed 130 square feet,-except that
in buildings used for high piled storage
(as defined in Pirigraph 4045) the protection
area per sprinkler shall not exceed 100
square feet.

Not Applicable: See response to
code section llll.

4133 extra Hazard Occupancy. The protection area per
sprinkler shall not exceed 90 square feet for any
type of building construction.

4140

M, 0 Does Hot Coeply: Drawings indicate
dry pilot head spacing at 130 sq ft/
sprinkler, and specifications indicite
sprinkler spacing at 100 sq ft/
sprinkler for the drwainp and high
roof areas.
Ref: Malkdown Checklist Ho. 1 - 3;
Technical Data No. 3 Section 1:ll;
Drawing Ho. 1 - 3.

Title
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ll42

Sprinklers may be located under beams, in bays,
or combination of both, but the locations
must meet the provisions outlined in general
terms in Parapraph 4142.

In addition to meeting the limitations
specified for protection area per sprinkler
(Section 4130) and distance between lines and
distance between sprinklers on lines (Section
4110) the sprinklers must be so located that
there will be mini~ interference to the
discharge pattern by structural members such
as beams, girders~ and trusses (Section
4150). Also, sprlnklers must be located the
proper distance below beams and ceilings as
specified in Section 4200.

Information Only

The referenced sections in this
requirement will be verified.
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4143

1145

4150

4151

The arrangeetnt of branch lines depends upon'such
construction features as the distance between
girders or trusses, colons of eushrooo type
reinforced concrete, and beaws of standard scill
construction. Each .space or bay should
usually be treated as a unit. installing the
saic nuobel of branch lines uniforaly in each
space. @here single branch lines will
suffice, they should be placed aidway in each
bay or space. The arrangeilent of branch
lines also depends upon the structural sleebers
available and

suitable'or

the attacbnent of
hangers and upon the need for properly locating
sprinkler deflectors in accordance with Sections
4150 and 4200.

Mhere there are two sets of 5oists under a
roof or ceiling and there is no flooring over
the lower set, sprinklers should be installed
above and below the lower set of )oists where
there is a clearance of frow 6 inches to 12
inches between the top of the lower 5oist and
bottoa of the upper joist. (See Fig. 4144.)

The direction in which branch lines are usually
run in the coialon types of ceiling
construction and framing is shown in Table
4145.

Trusses. Sprinklers should be at least 2 feet
laterally froa truss Neebers (web or chord)
sere than 4 inchesiwide, and at least 1 foot
laterally froo truss NecIlbers 4 inches or less
in width.. Where sprinkler lines run above or through
trusses, the sprinklers slay be located on center line
of truss. provided chord aenbers are not Nore than 8
inches wide, and the deflector is at least 6 inches
above the chord Nember. However, when sprinklers are
located laterally beside chord slenbers. clearances
between the chord xlembers and the sprinkler deflectors
should be in accordance with Paragraph 4156.

Coeply: For high roof and drueing
areas, the drawings show that the
arrangeeents of branch lines are .

adequate.
Ref: Drawing Ho. 2 C 3.

Does Hot Coeply: For the CR cable
vault, walkdowns show that the
arrangenent of branch lines are
not adequate. The lines are not
placed midway in each bay or space.
So«e bays do not have sprinklers.
Ref: Valkdown Checklist Ho. 3.

Hot Applicable: The construction
,described in this code section does
not exist.
Ref: Nalkdown Checklist Ho. 1 - 3.

Inforiation Only

Title

Hot Appl icabl ~: The construction
described in this code section does
not exist.
Ref: lhlkdown Checklist Ho. 1 - 3.



COOE COHPLIAHCE
HH>UXJ9Zl

Code
Section

No.
Code Section

, Infomation Required
Verification Hethod

M i Malkdovn
O ~ Oocuaent Search

Suaaary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

A4

MD D
I I

D D
00 co
lDD Qa v

Ctl

D
O

D
O
Al

D
O
B

fD

A
Dl

Io

O

4152

4153

4154

4155

Girders, Sprinklers should be at least 3 feet
9 inches froa girders except that they nay be
located directly above girders vith the top
flange not nore than 8 inches vide, in vhich
case the deflectors should be at least 6 inches
above the top of the girder.

Mhere vood joists are frawed into supporting
girders, the girders cay be disregarded in
the spacing of the branch lines providing
sprinkler deflectors are at such elevation
that the girders offer no obstruction to the spray
discharge pattern.

1@en branch lines are run across and through
openings of open veb type steel beaas,
sprinklers cay be spaced bay and beam
provided:

(a) the distance betveen sprinkler! and betveen
branch lines conforas to Section 4110,

(b) sprinkler! in the beam openings are located
vithin one inch horizontally of the opening
center line,

(c) the branch line is located vithin one inch
horixontally of the opening center line, and

(d) sprinklers on alternate lines are staggered.

Bar Joists. Spr(nklers should be at least three
inches laterally from veb aeobers of open bar
oists vhich do not exceed 1/2 inch or 6 inches
aterally froa veb aeebers vhich do not exceed

1 inch. Mhen the diaension of the veb nenber
exceeds 1 inch, see Paragraph 4151.

Not Applicable: The construction
described in this code section does
not exist.
Ref: Malkdovn Checklist Ho. 1 - 3.

Hot Applicabl ~ : The construction
described in this code section does
not exist.
Ref: 'Alkdovn Checklist Ho. 1 -

3.'ot

Applicable.'The construction
described in this code section does
not exist.
Ref: Malkdem Checklist Ho. 1 - 3.

Hot Applicable: This type of
construction is not present in safety
related areas.
Ref: . Malkdovn Checklist No. 1 - 3.

0
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4210

4211

Beaas. It is essential that if deflectors.of
sprinklers in bays are above the bottoo of
the beam, they be at sufficient distances
from the beaas, as shown in Table 4156 and
Fib. 4156 to avoid obstruction to the
sprinkler discharge pattern.

Position of Deflectors. Deflectors of sprinklers
should be parallel to ceilings, roofs, or the
incline of stairs, but when installed in the

eak of a pitched roof they shall be horizontal.
ow pitched roofs having slopes not greater than

1 inch per foot nay be considered as level in the
application of this rule and sprinklers cay be
installed with deflectors horiaontal.

Where branch lines run across the beans, the
deflectors of sprinklers located in the bays should
preferably be located above the bottoe of the bema
and in no cise Nore than 4 inches below the bottow

level of the beans.

M,D

Coeply: Due to the lack of access-
ib™ilityto the sprinkler heads in the
druceing area and the high roof area,

. this information was verified by a
'rawing'eview.

Ref: Drawing Ho. 2 t 3

Does Hot Coeply: Nalkdowns show that
there is insufficient distance between
the sprinkler deflectors and beals

'nthe CR cable vault.
Ref: Valkdown Checklist Ho. 3.

Coeply'Mere accessibl ~, walkdowns
show that deflector positioning is
adequate. A drawing review was used
to verify that the deflector position-
ing is adequate.
Ref: Halkdown Checklist Ho. 1-3;
Drawing Ho. 1-3.

Title
Title

. Coeply: . See response to code section
4156.

Does Hot Coeply: See response to
code section 4156.
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4231

Deflectors of sprinklers in bays should be located
not less than 3 inches below ceilings, and
not sere than 10 inches below combustible
ceilings or 12 inches below noncombustible
ceilings.

Deflectors of sprinklers under beams should be:
located 1 inch to 4 inches below beams. and
not more than 14 inches below combustible
ceilings or not more than 16 inches below
noncombustible ceilings.

lien sprinklers approved for pendent use are
installed in the pendent position under
smooth ceilings the deflectors should be not
less than 2-1/2 inches fora ceiling. Special
approved type pendent sprinklers (flush type,
ceiling type) may have deflectors nearer, the
ceiling.

If panel construction, see Paragraph 4233.

Oeflectors of sprinklers in bays should be located
not less than 3 inches below and not more
than 16 inches below.combustible or
noncombustible roof or floor decks.

Title

Does Hot Comply: The sprinkler
nozales for the C.R. Cable Vault, the
druaaing area and the high roof area
are in excess of 12" from the ceiling.
Ref: Drawing No. 1-3

Hot Applicable: Conditions described
in this code section do not exist..
Ref: Malkdown Checklist Ho. 1 - 3.

Comply: See response to code
. section 4221.

Inforlation Only

Title

Does Hot Comply: Several deflectors
are too close to beams and the ceiling
in the CR cable vault
Ref: Malkdown Checklist Ho. 3.

Hot Applicable: The construction
described in this code section does
not exist for the high roof and .
druaaing area.
Ref: Nalkdown Checklist No. 1 t 2.
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4233

4240

4241

Deflectors of sprinklers under beams should be
located not less than 1 inch and not sore
than 4 inches below beams and not more than
20 inches below combustible or noncombustible
roof or floor decks.

(a) Seam and girder construction by
definition is limited to bays not over
7-1/2 feet wide. For the purposes of
this Section, bays in panel construction
may be wideI if the panel does not
exceed 300 square feet in area. Hailing
strips not exceeding 2 inches nominal
thickness on beans only will not prevent
the use of the panel area credit.

(b) Oeflectors of sprinklers in bays fotaed
by beans framed into girders resulting
in panels up to 300 square feet should
be located not less than 3 inches below
and not more than 18 inches below
combustible or noncombustible roof

oI'loordecks.

(c) Deflectors of sprinklers under beams
framed into girders foraing panels up to
300 square feet should be located 1 inch
to 4 inches below beaas and not more
than 22 inches below combustible and
noncombustible roof or floor decks.

Deflectors of sprinklers ihould be located not
less than 3 inches below and not aore than 10
inches below combustible or not aore than
12 inches below noncombustible roof or floor decks.

Not Applicable: See response to
code section 4222.

Hot Applicable: The construction
described in this code section does
not exist.
Ref: Valkdown Checklist Ho. 1 - 3.

Title
Hot Applicable.'This type of
construction is not present in safety
related areas.
Ref: Malkdown Checklist Ho. 1 - 3.

Lg
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4250

4251

4260

Code Section

In open )oist construction, with )oists spaced
3 feet or less on centers, sprinklers should be
located with deflectors 1 inch to not sire than
6 inches below the bottom of the Joists. If
open 5oists are spaced more than 3 feet on
centers, sprinklers should be located «ith
deflectors placed in accordance with Sections
4220 or 4230.

Information Required
~ Verification Hethod

M ~ Malkdown
0 ~ Document Search

SuaNIary of Resu'its
(List results and reference

details in calculations,
sketches, etc., as required)

Title
Hot Applicable: This type of con-
struction is not present in safety
related areas.
Ref: Valkdown Checklist Ho. 1 - 3.

Title
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4261

4300

4301

4302

4303

The position of sprinklers under sheathed or
suspended ceilings with any type of construction
should be the same as for smooth ceiling
construction, Paragraphs 4221 and 4223.

Combustible Fora Board. %here roof and floor
decks consist of poured gypsy or concrete on.
combustible foIvI board supported on steel
supports, the position of sprinklers shall be
the same as for noncombustible construction.

Natal Roof Decks. 15ere roof decks are metal'ith combustible vapor seal, the position of
sprinklers shall be the same as for

combustibles

construction.

\
(a) Sub)act to the approval of the authority

having Jurisdiction, sprinklers may be
omitted in rooms or areas where
sprinklers are considered undesirable
because of the nature of the contents,
or in rooms or areas of noncombustible
construction with wholly noncombustible

Not Applicable; The construction
described in this code section does
not exist.
Ref: -Ihlkdown Checklist Ho. 1 - 3.

Title
Not Applicable.'This type of
construction is not present in
safety related areas.
Ref: Nalkdown Checklist Ho. 1 - 3.

Hot Applicable.'This type of
construction is not present in
safety related areas.
Ref: Nalkdown Checklist Ho. 1 - 3.

Title
InforsIation Only.'artial sprinkler
coverage is determined by the
"Authority Having Jurisdiction." The
NRC is responsible to review all
submittals which evaluate adequacy of
partial coverage.
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contents and which are not exposed by
"

other areas. Sprinklers should not be
eeIitted froxI any rooeI merely because it
is damp or of fire-resistive construction.

(b) It is not advisable to install
sprinklers Ilare the application of

'Iateror flawe and water to the contents
. Nay constitute a serious life or firi

hazard, as in the manufacture or storage
of quantities of alusIinusI pouter, calciusI
carbide, calcic phosphide, metallic
sodiusI and potassiue, quick lice,
sIagnesiLNI pouter, and sodi~ peroxide,
The manufacture and storage of such
Naterials should be confined to specially
cut-off, unsprinklered rooes or buildings
of fire-resistive construction.

Space's Under Ground Floors. Sprinklers should be
installed in all spaces beloII coebustible
ground floors, except that by special perwission
sprinklers sIay be oeIitted uhere all of the
folloving conditions prevail:

Hot Applicabl~ : These conditions are
not present in safety related areas.
Ref: Nalkdorn Checklist Ho. 1 - 3.

Hot Applicable: These conditions are
not present in safety related areas,
Ref: Malkdovn Checklist No. 1 - 3.
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(a)

(b)

(c)

The space is not

accessible'or

storage
purposes or entrance of unauthorized
persons and is protected against,
accumulation of IIind-borne debris;

The space contains no equipeent such as
steal pipes', electric IIlring, shafting,
or conveyors;

The floor over the space is tight;

Ho flaxIoable liquids are used on the
floor above.
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(a) Sprinklers should be installed in all
blind spaces enclosed wholly or partly
by coabustible construction, as in walls,
floors and ceilings, except as xodified by
Paragraph (b) below. In spaces formed by
studs or Joists, sprinklers should be
provided where there is 6 inches or sore
clearance between the inside or near edges of
the studs or )oists which fora the opposite
sides of the space; the distance froe the
first sprinkler to the wall, however, need
not be less than specified in Paragraph
4114. In bar foist construction, sprinklers
should be installed wherever the total depth
of the space exceeds 6 inches between roof or
floor deck and ceiling; the spacing of
sprinklers in that case say be on the basis
of light hazard classification provided the
space does not exceed 24 inches in depth.

(b) Peraission Nay be given to omit sprinklers
froa coibustible blind spaces where the
following condi tions prevail:

1. @here the ceiling is attached directly to
the under side of the supporting beams of
a combustible roof or floor deck or
othenRse installed to Nake the
installation of sprinklers impracticable.

2. @here concealed spac ~ is entirely filled
with ainonconbustible insulation. In
solid goisted construction the insulation
need fill only the space fran the ceiling
to the botton edge of the foist of the
roof or floor deck.

3. @here there are small concealed
spaces over closets, bathrooms and
the like.

Title

Hot Applicable: These conditions are
not present in safety related areas.
Ref: Walkdown Checklist.Ho. '1 - 3.
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(a) Under pitched roofs having a pitch in excess
of 1 foot in 3 an) vhere branch lines are run
parallel to the peak, one line of sprinklers
should be located in the peak of the roof or a
line of sprinklers should be located on each
side dree froo the peak a distance not greater
than one-half the distance between branch
lines. Where branch lines are run up the
slopes, the end sprinklers on branch lines on
one slope should be located in the peak or end
sprinklers on branch lines on both slopes
should be located dcncn froa the peak a distance
not greater than one-half the allovable
distance between sprinklers on the branch
lines. In any case the deflectors of the
highest sprinklers should be not Nore than 3
feet vertically below the peak. (See 4306(d).)

Title

Hot Applicable: These cond)tions are
not present in safety related areas.
Ref: 'Malkdee Checklist Ho. 1 - 3.

(b) The spacing of sprinklers should be in
. accordance Qth Section 4100 of this Standard.

The distances between sprinklers on branch
lines should 'be Neasured on a line parallel
Qth the roof.
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(c)

(d)

In sawtooth roofs the end sprinklers on the
branch lines should usually be not over 3 feet
from the peak of the sawtooth.

Interference.Nth the discharge pattern lay
result where 'sprinklers are located in peaks of
a steeply pitched roof. To niniaize this
interference ')he distance froa peak to
deflectors lay be increased over that specified
in Paragraph 4306(a). It is desirable to
maintain a horizontal clearance of not less
than 2 feet. (See Figures 4306(a) and 4306(d).)
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(a) Vhere roofs are curved dec to the floor
line, the horizontal distance aeasured'at
the floor level from the side eall or roof
construction to the nearest sprinklers
shall not be greater than one*alf theallowable'istance

between sprinklers in
the sash direction.

(b) Oeflectors of sprinklers should be
parallel Ath the curve of the roof or
tilted slightly toward the peak of the
roof. Oaf lectors of sprinklers should be
located as described for beam and girder
construction or for the closes coeparable
type of ceiling construction.

(c) Vhere extra hazard occupancy spacing of
sprlnklers is used under curved ceilings
of other than fire-resistive
construction, as in aircraft storage or
servicing areas, the spacing as pro5ected
on the floor shall be not wider than
required for extra hazard
occupancies, but in no case shall the
spacing on the roof or ceiling be Ader
than required for ordinary hazard
occupancies.

Narra> Pockets. Qrders, beaus or
trusses forming narra'ockets of caebustible
construction along walls uhen of a depth
which All obstruc'g the spray discharge
pattern nay require additional sprinklers.
See Table 4156 sharing Haxisxxx Alia>able
Oistance Oeflector Above Bottoe of Bean.

Title

Not Applicabl ~ .'These conditions are
not present in safety related areas.
Ref: Valkdown Checklist Ho. 1 - 3

Hot Applicable: These conditions do
not exist in safety related areas.
Ref: Valkdme Checklist Ho. 1 - 3.
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(a) Vertical Shafts

(1). Nthin vertical shafts having
combustible sides, sprinklers shall
be provided for each 200 square feet,
of caebustible surface, in addition
to sprinklers at tops of shafts.
Such sprinklers should be installed
at each floor IdIen practicable, and
alIIays IIhen shaft is trapped. In
vertical shafts with noncombustible
sides there should be at least one
sprinkler near the bottcNI.

(2) @here practical, sprinklers shall be
"staggered" at the alternate floor
levels, particularly IdIen only one"
sprinkler is installed at each floor
level.

(3) Mhere vertical opening are not
protected by standard enclosures,
sprinklers should be so placed as to
fully cover thea. This necessitates
placing sprinklers close to such
openings at each floor level.

(b) StainIays should be sprinklered underneath
whether risers are open or not.

(c) Honcombustibte stair shafts ordinarily will
require sprihklers only at the top and lover
tiers except IdIen serving two or Nore
separate fire sections IdIen sprinklers will
also be required at each floor landing.

Title

Hot Applicable: The construction
described in this code section does
not exist.
Ref: Valkdovn Checklist Ho. 1 - 3.
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Building Service Chutes. Building
service chutes (linen. rubbish, etc.) shall
be protected internally by automatic
sprinklers. This will require a sprinkler
at the top of the chute and, in addition, a
sprinkler shall be installed within the chute
at alternate floor levels in buildings over
two stories in height. The room or area into
which the chute discharges shall also be
protected by automatic sprinklers. The
installation of sprinklers at floor levels
shall be so arranged as to protect the
sprinklers from mechanical injury, from
falling materials, and not cause obstruction
within. the chute. This can usually be
,accomplished by recessing the sprinkler in
the wall of the chute and by providing a
protective deflector canopy over the
sprinkler. Sprinkler should be placed so
that there will be minixxxe interference of.
the discharged therefrom. (See also
Paragraph 4033.)

Exterior Docks and Platforws

(a) Sprinklers should be installed under
awnings or roofs over outside loading
pl atfotas.

(b) Sprinklers should be installed under
exterior docks and platforms of
combustible'onstruction unless such
space is closed off and protected
against accumulation of wind-borne
debris.

Overhead Doors. lkere overhead doors
fore an obstruction to water distribution
from sprinklers above, additional sprinkler
rotection may be required. Vhen piping can
e attached to the door structural framing,

locate and space iprinklers under the doors in

Hot Applicable: The construction
described in this code section does
not exist.
Ref: Valkdown Checklist Ho. 1 - 3.

Hot Applicable: These conditions do
not exist in safety related areas.
Ref: Nalkdown Checklist Ho. 1 - 3.

Hot Applicable: The construction
described in this codi section does
not exist.
Ref: Malkdown Checklist Ho. 1 - 3.
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accordance with the rules for Ordinary Hazard .
Occupancy. 1Aen piping cannot be attached to
the door structural fraaing, space sprinklers
not over 12 feet apart around the peri«atar of
the three

accessible'ides
of the doors and at

least 12 inches in fro« the edges of the
doors. Deflectors should not be «ore than 10
inches below the doors in the open position.
Sidewall sprinklars «ay be used when their
distribution would be «ore effective than that
fro« standard sprinklers.- Vhere doors are
substantially glass construction and when
these doors, in an open position, will «erely
be over a traffic aisle. sprinkler protection
is not necessarily required.

Decks. Sprinklers should be installed
under decks and galleries unless they do not
~ xcead 1 feet in width, with it least 6
inches clearance fro« the wall or partition
and with arrange«ants to keep all stock a
si«ilar distance fro« the wall or partition.
(See Section 1110.)

Library Stack Roo«s. Additional
sprinklers «ay be required beneith citwalks
in library stack roo«s.

Tables

(a) Sprinklers should be installed under
cutting, pressing, sawing «achine and other
work tables, over 1-feat wide. Sprinklars
«ay be o«itt'ad under tables less than 5-1/2
feet but wider, than 1 feat if the tables
are of testporary or sa«i-per«anent nature,
as deterxrinad by the authority having
)urisdiction, and tight vertical petitions
of galvanized iron or other noncenbustible
«aterial are provide not over 10 feet apart.

Hot Applicable: Tha construction
described in this code section does
not exist.
Ref: Alkdmm Checklist Ho. 1 - 3.

Hot Applicable.'hese conditions do
not exist in sifety related areas.
Ref: Valkdown Checklist Ho. 1 - 3.

Hot Applicable: Theta conditions do
not exist in safety related areas.
Ref: Malkdam Checklist Ho. 1 - 3.
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(b) Partitions should be full width of table,
ex'tend from underside of table to floor and
from from edge to back edge of table;
should be substantially fastened'o the
underside of table and to floor, and should
be reinforced with angle or channel {ron
uprights.

(c) The outer edges of each partition should be
smoothly finished (rounded {fof metal) so
as to prevent {n)ury to enployees.

(d) Special instructions should be obtained .

relative to the installation 'of "stops"
under tables of unusual construction.

Qbstructions. Timbers, uprights,
hangers, piping, lighting fixtures, duct,
etc., are likely to interfere with the proper ..
distribution of water from sprinklers.
Therefore, sprinklers should be so located or
spaced that any interference is held to a
sI{n{sxa. The required clearance between such
~xxnbers and spr{nklers {s dependent upon the
size of the obstruction to water
distribution. The clearances should not be
less than those specified between sprinklers
and truss sIembers in Paragraphs 4151 and
4155. (See also Paragraph 4156.)

Oucts. Spr{nklers should be installed
under ducts which are over 4-feet wide, and
under ducts of less width {fdistribution
from ceiling spr{nklers is obstructed.

Stock Fixtures. Spr{nklers should be
installed {n all stock fixtures which exceed
5 feet in width, also {n those which are less
than 5 feet but more than 2-ll2 feet in width
unless bulkheaded with tight part{tions.
Spr{nklers should be installed in any
compartments which are larger than 5-feet deep,
8-feet long and 3-feet high.

Does Hot Comply: See response to
code section 4231.

Hot Applicable: The construction
descr{bed {n this code section
does not ex{st for the high roof
and drusxI{ng area.
Ref: 'Alkdown Checklist Ho. 1 C 2.

Hot Applicable: The construction
described in this code section does
not exist.
Ref: Valkdown Checklist Ho. 1 - 3.

Hot Applicable'The construction
described in this code section does
not exist.
Ref: Valkdown Check'list Ho. 1 - 3.
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Lighting Fixtures

(a) Lighting fixtures of the pendent- or
surfac~unted type «ay offer
obstruction to discharge fro«sprinklers
inlets specified clearances are provided.

(b) Branch sprinkler lines should be run
parallel to and between lines of
fixtures and should. be sufficient in

.'u«ber to provide proper floor and
ceiling coverage. Pendent fixtures
located below the level of the sprinkler
deflectors and also surface «ounted
fixtures «ay necessitate additional
branch lines.

Generator and Transfor«er Roo«s.
Sprinkler protection should ordinarily be

rovided in generator and transformer roo«s.
oods or shields to protect generators,

switchboards and other i«portent electrical
equip«ent shall be nonco«bustible and should.
be arranged to ainl«ize interference with
sprinkler protection. @here walls, floor and
ceiling are of fire-resistive construction,
sprinklers «ay be o«itted.

Open Grid Ceilings. The installation
of open grid egg crate, louver or honeycoeb
ceilings beneath sprinklers restricts the
sidewise travel of the sprinkler discharge
and «ay change the character of discharge.

1

The following rules are applicabl ~ to open grid
ceilings in which the openings are 1/4-inch or
larger in least di«ension, where the thickness
or depth of the «aterial does not exceed the
least'i«ension of the openings and where such
openings constitute at least 70 percent of the
area of the ceiling «aterial. Other types of
open grid ceilings should not be installed
beneath sprinklers unless they are listed by a

Open Ite«.'ue to the congestion in
the control roo« cable vault, this
infomation was not readily
obtainable fro« plant walkdowns.

Due to lack of accessibility to the
sprinkler heads in this dnmning area
and the high roof area, this in-
for«ation was not readily obtainable
fro« plant walkdowns.
Ref: Nalkdown Checklist Ho. 1 - 3.

Hot Applicabl~ : Conditions described
in this code section do not exist.
Ref: Valkdown Checklist Ho. 1 - 3.

Hot Applicable: The construction
described in this code section does
not exist.
Ref: Valkdown Checklist No. 1 - 3.
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5011

5100

5110

5111

5120

5121

5200

5210

5211

Systems described in this Section shall comply
with all other portions of this Standard,
except as modified in Chapter 5.

A system employing automatic sprinklers attached
to a piping system containing water and connected
to a water supply so that wateI dis- charges
isNIediately from sprinklers opened by a fire.

Pressure Guages. Approved pressure guages
conforming to PaIagraph 2822 shall be
installed in sprinkler risers, above and
below each alarm check valve.

Qmza1

Definition. A system enploying automatic
sprinklers attached to a piping system
containing air under pressure, the release
of which as from the opening of sprinklers
permits the water pressure to open a valve
known as a "dry-pipe valve." The water then
flows into the piping system and out the
opened spIinklers.

r N

Title

Title

Information Only

Title

Ti tie
'Information Only

Comply.'he pressure gages are in-
stalled above and below the alarm
check valve. See response to code
section 2822.
Ref: Valkdam Checklist Ko. 3.

Hot Applicable.'he high roof and
druaIIing area systems are not
wet-pipe systens.
Ref: Malkdown Checklist Ho. 1 4 2.

Title

Title

Kot Applicable.'The code sections
discussing dry-pipe values (5200-5286)
will not be verified since there are
no systems of this type protecting
safety related areas.
Ref: Nalkdown Checklist Ho. 1 - 3.
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03fferential dry-pipe valves utilize two seat
Iings. one to control entry of water and a second
to seal air pressure in the sprinkler piping.
03fferential I'ations of water pressure to air
pressure when this type of valve operates sIay be
nosIinally 6 to l.
33echanical dry-pipe valves were of the earliest
design and achieved their d3fferential through
external lever and escapelent sIechanissIs.

latched-clapper dry-pipe valves usually utilize a
diaphragmI sensor to release the singl ~

'ater-controlling clapper at a preselected air
pressure.

Low differential dry-pipe valves utilize a singl ~
clapper which is held shut by air pressure in
excess of the water pressure. They are equipped ..
with a pilot valves or split seat ring to provide
the fire alara feature upon operation. The water
pressure to air pressure ratio at the time of
tripping is usually between 1.0 and 1.2 to l.
When Installed. A dry-pipe systesI should be
installed only where a wet-pipe system is
impracticable, as in rooms or buildings which
cannot be properly heated. The use of an
approved dry-pipe systen is, however, far
preferable to entirely shutt3ng off the water
supply during cold weather.

Small Systems. Vheqe it is necessary to have
but 25 percent or lItss of the total number of
sprinklers in a building on a dry-pipe systeII,
only such sprinklers should be thus piped;
the remainder should be placed on a wet system.
This Nay require smaTl dry-pipe systems or
pre-action systems for show windows, blind
attics or other xIinor portions exposed to
fIeezing. Such small systems Nay be supplied
from the wet-pipe system and control valves

33ot Applicable: See response to 5211.

Not Applicable: See response to 5211.
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shall be readily accessible. Ho sprinklers
should be shut off in cold weather without.
the consent of the authority having
)urisdiction, and in no case should the
nueber of sprinklers so shut off exceed ten.

Dry Pendent Sprinklers. Sprinklers should be
installed in the upright position. Sprinklers
installed in the pendent position shall be of
the approval dry pendent type.

i%ere two or aore dry-pipe valves are used,
systeas should preferably be divided
horizontally.

Mhere required by the authority having
Jurisdiction in buildings of large single
area such as priers, storage sheds,
foundaries, car shops, large attics, etc.,
substantial curtains preferably of
noncenbustible material extending dovn
24 inches or Nore belmr the ceiling shall be
provided to separate sprinkler systems or
subdivide areas.

Hot Applicable: See response to 5211.

Title

Hot Applicable: See response to 5211.

Hot Applicable: See response to 5211.
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5231 Sprinkler and Volume Uwitations

(a) Hot sere than 600 sprinklers should be controlled 'N

by one dry-pipe valve.

(b) Except as provided in paragraph 5231(c).
not Nore than 750-gallon system capacity
should be controlled by one dry-pipe valve,
unless check valves are installed in
branches of the systen as provided for in
Paragraph 5232.

Hot Applicable: See response to 5211.

am
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(c) Mhere the piping volume exceeds 150
gallons. the system should deliver water
to the inspector's test pipe in not more
than 60 seconds unless otherwise
specified by the authority having
)urisdiction.

Check Valves in Dry Pipe Systems. Check
valves may be installed in branches of the
system to assist in more rapidly reducing the
air pressure above the valve seat to the dry
pipe valve trip point. Using such an arrangement,
the capacity of no system branch should
exceed 600 gallons. A hole 1/8-inch in
diameter shall be drilled in the clapper of
each check valve to petit equalization of
air pressure among the various parts of the
system. A drain valve, connected in a
bypass around each check valve shall be
provided as a means for draining the system.
Such check valves shall be located in the
heated dry pipe valve enclosure to prevent
the forNation of ice in winter.

The capacities of the various sixes of pipes
are for convenience in calculating the air
capacity of a system.

Hot Applicable: See response to 5211.

Hot Applicable.'See response to 5211.
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Eight-Inch Systems. adhere an 8-inch riser is
employed in connect/on with a dry-pipe system,
a 6-inch dry-pipe valve and a 6-inch gate valve
between taper reducers may be used.

Ory Pipe System Serving Several Remote
Unheated Areas. Were a single dry pipe valve
is used to supply piping and sprinklers located
in several small unheated areas which are
remote from each other, the dry pipe valve and
riser, sub)ect to the approval of the

Hot Applicable: See response to 5211.

Hot Applicable: See response to 5211.
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5242

authority having jurisdiction, may be sixed
according to the nIxnber of sprinklers in the
largest area. A check valve with 1/8-inch
hole in clapper should be installed in the
supply piping to each area and shall b
located in a heated area. Each area so
checked shall have an auxiliary drain and a
dry pipe type inspector's test connection.
The compressed air supply should be of
sufficient capacity to restore normal air
pressure in the entire systea within
30 minutes.

@hen Required. Ory pipe valves controlling
systems having capacity of more than 500
gallons shall be provided with an approved
quick opening device.

Location of i)uick+pening Devices. The
quick-opening device shall be located as
close as possible to the dry-pipe valve.
Protection of the restriction orifice and
other operating parts of the quick-opening
device against submergence necessitates that
the connection to the riser shall be at a
point above which water (prlxIing water and
back drainage) is not to be expected when the
dry-pipe valve and .quick-opening device are
set, except where design features of
particular quick-opening devices make these
requirements unnece'%sary.

Kote: In the case of dry-pipe valves having
relatively small priming chaabers and in
which the norxIal quantity of priming water
fills, or nearly fills, the entire prixIing
chamber, the object contemplated by this rule
will be met by requiring connection of the
quick-opening device at a point on the riser

Title

Kot Applicable: See response to 5211.

Kot Applicabl ~: See response to 5211.



CODE COMPLIANCE VERIFICATIOH
CHECKLISl'~FA'~7

T

Code
Section

Ho.
Code Section

Inforeation Required
Verification Method

M ~ Malkdown
D Document Search
I

Suaaary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

$ O

W
tO tOO O
I I

O O
Co Co
I IO IO 4l

III

PJ
O

~ CL
IO

~ A
O

O
O

5243

5244

5245
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above the dry~ipe valve, which will provide
a capacity sIeasure between the norsIal prisIing
level of the aiI'halber and the connection
of 1-1/2, 2 and 3 gallons for 4-, 5-, 6-inch
risers, respectively. Making the connection
24 inches above the noraal priaing water
level will ordinarily provide this capacity.

A soft disc globe or angle valve shall be
installed in the connection between the
dry-pipe sprinkler riser and the quick-opening
device provided to accelerate operation oF
dry-pipe valve.

A globe or gate valve shall be installed in
the connection between the quick-opening
device and the interlediate chalber of the
dry-pipe valve when necessary to prevent
the escape of water if the dry~ipe valve
should trip with the quick-opening device
disconnected. A check valves sIay be used
instead of a gate valve whenever it will
serve the same purpose.

The piping between sprinkler system and
accelerator, and froaI accelerator to interledi ate
chalber of dry pipe valve, should be galvanized,

'brass, or copper.

The dry-pipe valve should be located in an
accessible place and|as near as practicable
to the sprinkler systee it controls. It
should be properly protected against freerlng
and mechanical injury.

To protect supply pipe frosI frost, avoid low
space under floor.

Hot Applicable: See response to 5211.

Hot Applicable: See response to 5211.

Hot Applicable: See response to 5211.

Ti tie

Hot Applicable: See response to 5211.

Hot Applicable: See response to 5211.
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Where exposed to cold, the dry-pipe valve
should preferably be located in an approved
valve roosI or enclosure and, where is not
possible, in an underground pit acceptable
to the authority having )urlsdictlon. Room
should be of sufficient size to give at least
2»1/2 feet of free space at the sides and in
front of, also above and helm the dry-pipe
valve or valves, and this roon, if feasible,
should not be built until the valve is in
position.

Size of enclosures should be governed by the
number and arrangement of dry-pipe valves, so
as to give ready access to these devices.

Valve roon should be electrically lighted and
properly heated by electric heater
(installation to comply with the Hational
Electrical Codp, HFPA Ho. 70), steaN. hot water
or hot air.
Latches for doors should be arranged to hold
door tight to frame. Latches sisIilar to
those used on refrigerators are reccNInended.

The supply for the sprinkler protection in the
dry-pipe valve enclosure shall be frosI the dry
side of the systen.

Sketches of Dry-Pipe Valve Enclosures. The
enclosures are intended to serve as
illustrations of those already in successful
use, rather than as standards, from which to
select or modify the design most suitable for
local needs, in consideration of the varing
climatic conditions.

Hot Applicable.'See response to 5211.

Hot Applicable'. See response to 5211.

Hot Applicable: See response to 5211.

Hot Applicable: See response to 5211.

Hot Applicable: See response to 5211.

Kot Applicable: See response to 5211.
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Protection against excessive accumulation of
~ater above the clapper shall be provided for
a low differential dry-pipe valve. This may
be an automatic high water level signaling
device or an automatic drain device.

Careful installation and maintenance, and some
special arrangements of piping and devices ai
outlined in this section are needed to avoid
the formation of ice and frost inside piping
in cold storage rooms which will be maintained
at or below 32'F. Conditions are
particularly

favorable'o

condensation where
pipes enter cold rooms from rooms having
temperatures above freezing. Periodic
examinations of piping are needed to detect
these formations.

Fittings for this purpose should be provided
at the following locations.

(a) wherever a cross main connects to a
riser or feed size to give at least
2-1/2 feat of free space at the sides
and in front of, also above and below
the dry-pipe valve or valves, and this
room, if feasible, should not be built
until the valve is in position.

(b) Mberever feed mains change direction.
Facilities are needed for direct
observation of Wvery length of feed main
within the refrigerated area. This may
be accomplished by means of 2-inch
capped nipples or blind flanges on
fittings.

Hot Applicable: See response to 5211.

Title

Hot Applicable: See response to 5211.

Hot Applicable'See response to 5211.
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(c) lkerever a riser or feed lain passes
through a wall or Floor frae a warl rool
to a cold rooe. This nay be
acconplished at floor penetrltions by a
tee with i blind flange in the cold rooe
and at vill penetrations by a 24-inch
flanged reeovable section in the vera

~ roon.
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5263 Aenever the opportunity offers, fittings such
. as specified above as veil as flushing

connections specified in Paragraph 3063,
should be provided in existing systees.

Hot Applicable: See response to 5211..
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5265
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5267

Risers should be located in stair towers or
other locations outside of refrigerated
areas, vhere possible. This would reduce
the probabilities of ice or frost foraation
within the riser (supply) pipe.

Cross aains should be connected to risers or
feed aains with flanges. In general, flanged
fittings should be installed at points which
would allow easy dismantling of the system.
Split ring or other easily removable types of
hangers will facilitate the diseantling.

A lov air-pressure ilare is desirable on
sprinkler systels supplying freezer
sections.

'iping

in cold storage roaes should be
installed with alple pitch, as outlined in
Section 3210.

Hot Applicable: See response to 5211.

Hot. Applicabl~ : See response to 5211.

Not Applicable'. See response to 5211.

Hot Applicable: See response to 5211.



CODE CDHPLIAHCE VERIFICATIDH CHECKLIST
BERKS'~ll

A

Code
Section

Ho.
Code Section

Information Required
'Verification Hethod

1 w Malkdovn
D ~. Document Search

SusInary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

5268 The air supply for dry-pipe systems in cold
storage plants should be taken from the
freezers of lcncest tenperature or through a
chemical dehydrator.

Hot Applicable'See response to 5211.
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Compressed nitrogen gas in cylinders can be
used in place oF air in dry-pipe systems to
eliminate introducing moisture. Cylinder
pressure should be reduced to somehat less
than maximum alliable system pressure, and
regulated by the usual cylinder regulator.
Propylene glycol- or other suitable material
may be used as a substitute for primi'ng
IIater, to prevent evaporation of the priming
fluid, and thus reduce ice formation IIithin
the system.

Naintenance of Air Pressure. Air pressure
shall be maintained on dry-pipe systems
thcoughout the year.

Air Supply.. The compressed air supply shall
be from a reliable source available at all
times and having a capacity of restoring
nodal air pressure in the system IIithin
30 minutes except for lcnI differential dry-pipe
systems IdIere this'time may .be 60 minutes.
The compressor should draII its air supply
from a p'lace Were <the air is dry and not too
IIarm. Hoisture may cause trouble from
condensation in the system. The air
compressor. IdIen the only supply and
nonautomatic, shall be driven independently

*

of all plant shafting. Where lcnI
differential dry-pipe valves are used, the
air supply shall be maintained automatically.

Hot Applicable: See response to 5211.

Title

Hot Applicable: See response to 5211.

Hot Applicable: See response to 5211 ~
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Air Filling Connection. The connection pipe
from the air compressor should not be less
than 3/4 inch and enter the system above the
priming water level of the dry-pipe valve.
In this air line there shall be installed a
check valve and on the supply side of this
check valve a shutoff valve of renewable disc
type.

Relief Valve. An approved relief valve shall
be provided between compressoI and controlling
valve and set to relieve. at a pressure five
pounds in excess of maxisxNI air pressure which
should be 'carried in the system.

Shop Air Supply. Where the air supply is taken
from a shop system having a normal pressure
greater than that required for dry-pipe
systems, the relief valve shall be installed
between two control valves in the aiI line
and a small air cock, which is normally left
open, installed in fitting below relief valve.

Automatic Air Compressor. Where a dry-pipe
system is supplied by an automatic air compressor
or plant air system any device or apparatus used
for automatic maintenance or air pressure shall
be of a type specifically approved for such
service and capable of maintaining the
required air pressure on the dry-pipe
system. Nore than one dry-pipe system should
not be connected to a single automatic air
maintenance device where the air supply
piping to the system's is subdivided only by
check valves. Otherwise when one dry-pipe
valve operates leakage past check valves
could wate'r column other dry-pipe valves.

InfoIxIation Required
Verif ication Hethod
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Not Applicable: See response to 5211.

Hot Applicabl ~ : See response to 5211.

Not Applicable: See response to 5211.

Hot Applicable: See response to 52)1.



COOE COHPLIAHCE VERIFICATIOH CHECKLIST
gFFP

T

Code
Section
- Ho.

Code Section
Inforeat) on Required
Ver)fication Nethod

M ~ Malkdee
0 ~ Docueent Search

I

Swaary of Results
(L)st results and reference

details in calculations,
sketches, etc., as requ)red)

D DW
D D
I I

D D
00
I . IDD Cd

Ql

O
O

n
O
CL
ED

n
O
B

Jo

C1
lD

EO
5

A
OJrt
O

5HT

5280

5281

5282

5283

5284

5285

5286

A)r Pressure to be Carried. Excess air
pressure in dry-pipe systems in undesirable.
The pressure to be carried v)ll depend upon
the normal tripping pressure of the dry-pipe
valve. The instruction chart furnished w)th
dry-pipe valves should be consulted to
deters)ne the air pressure to be carried.
The eax)asm air pressure needed has been
found in modt cases to be 15 to 20 lbs. )n
excess of the nodal tripping pressure of the
dry-pipe valve. The pere)tted rate of air
leakage shall be as specified in excess
pressure relieving device vh)ch is intended
to autoeat)cally l)nit the air pressure.

Pressure Gauges. Approved pressure gauges
conform)ng to Paragraph 2822 shall be
connected as specified in Paragraphs
5282-5286, inclusive.

On the eater side and air side of dry-pipe valve.

At the air puep supplying the a)t'ece)ver.

At the air receiver.

In each independent pipe froa air supply to
dry-pipe system.

At exhausters and accelerators.

Hot Applicable: See response to 5211.

Title

Not Applicable: See response to 5211.

Hot Applicable: See response to 5211.

Hot Applicable: See response to 5211.

Hot Applicable.'ee response to 5211.

Not Applicable: See response to 5211.

Hot Applicabl ~ : See response to 5211.
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Pre-Action System. A system employing automatic
sprinklers attached to a piping system
containing air that may or may not be under
pressure, with a supplemental heat responsive
system of generally more sensitive
characteristics than the automatic spIinklers
themselves, installed in the same areas as
the sprinklers; actuation of the heat responsive
system, as from a fire, opens a valve which
permits water to flow into the spIinkleI piping
system and to be discharged from any sprinklers
which may be open.

Oeluge System. A system enploying open sprin-
klers attached to a piping system connected
to a water supply through a valve which is
opened by the operation of a heat responsive
system installed in the same areas as the
sprinklers. When this valve opens, water
flows into the piping system and discharges:.
from all sprinkleIs attached thereto.

Oescription. Pre-action and deluge systems are
normally without water in the system piping
and the water supply is controlled by an
automatic valve operated by means of
heat-responsive devices and provided with
manual means for operation which are
independent of the sprinklers. Systems may
have equipment of the types described in
Paragraphs 5321-5328;, inclusive. (See
Paragraphs 5352 and 5362).

Automatic sprinklers with both sprinkler
piping and heat-responsive devices
automatically supervised.

Information Only.'The requirenents in
the code sections 5300-5393 do not
apply to the wet-pipe system in the
control room cable vault.

Infotmation Only

Information Only

Information Only.'The high roof area
and druaIning area utilizes the equip-
ment described.
Ref: Orawing No. 2 f 3.
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Code
Section

Ho.

5322

5323

5324

5325

5326

Code Section

Automatic sprlnklers IIith sprinkler piping
and heat-responsive devices not automatically
supervised,

Open sprinklers IIith only heat-responsive
devices automatically supervised.

Open sprinklers IIith heat-responsive devices
not automatically supervised.

Combination of open and automatic sprinklers
IIlth heat-responsive devices automatically
supervised.

Combination of open and automatic sprinklers
IIith heat-responsive devices not automatically
supervised.

Information Required
VeI'Ification Hethod

'W ~ Valkdae
0 ~ Document. Search
I

SueIxary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

Information Only: This equipment is
not utilized.

InforsIatlon Only: This equipoent is
not utilized.

Infoteation Only: This equipment is
not utilized.

Information Only: This.equipeent is
not utilized.

Inforlation Only: This equipment is
not utilized.

5321 Open head systems operated by both heat-responsive ..
devices .of the rate of tenperature rise and
fixed temperature types in combination, in IdIlch
case the heat-responsive devices should be
automatically supervised.

Hot Applicabl ~: There are no
open head systems installed in
areas evaluated for this code.
Ref: Nalkdmm Checklist Ho. 1 - 3.
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5328

5330

5331

5332

Outside sprinklers for protection against
exposure fire; the heat-responsive devices
should be automatically supervised if nore
than 20 sprinklers on the system.

%here required by the authority having )uris-
diction, sprinkler systems shall be of the
pre-action or deluge type.

Conditions of occupancy or special hazards
may require quick application of large
quantities of water and in such cases deluge
systems are likely to be needed.

Not Applicable: There are no "outside
sprinklers" providing protection for
safety related areas.
Ref: MalkdcnnI Checklist Ho. 1-3.

Title

Inforlatlon.Only

Infowation Only
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Code
Section

Ho.

5333

5334

5335

5336

5337

Code Section

Care should be exercised to select heat-respon-
sive devices having an adjustment to assure
proper operation and to guard against
premature operation af the system from
normally fluctuating tenperatures.

In locations where temperatures, at ceilings,
are likely ta be high from sources of heat
other than fire conditions, such as
manufacturing pracesses, boiler rooms and dry
kilns, it is necessary to give special
consideratian to the selection of heat«
responsive devices operating normally at
higher than ordinary temperatures and which
are

capable'f

withstanding the normal high
temperatures for long periods of time.

ithere corrosive conditions exist that may ,

affect the heat-responsive devices or systems
consideration should be given to the use of
types of materials or protective coatings
designed to resist corrosion.

Stock of extra fusible elements of heat-respon-
sive devices, not less than two of each
temperature, shall be maintained on the
premises for replacement purposes.

lien hydraulic release systems are used, it is ~

possible to water column the deluge valve or
deluge-valve actuator if the heat-actuated
devices (fixed temp'erature or rate-of-rise)
are located at extreme heights above the
valve. Refer to thy manufacturer for height
limitations of a specific deluge valve or
deluge valve actuator.

Information Required
Verification Hethod

lt ~ Nalkdem
0 ~ Document Search

I

Ni O

Swaary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

Information Only

Not Applicable: The construction
described in this requirement does
not exist.
Ref: Malkdmrn Checklist Ho. 1 - 3.
Technical Data Ho. 15.

Hot Applicable: The corrosive
conditions do not exist at the plant.
Ref: Malkdem Checklist No. 1 - 3.

Comply: Valkdtnms and inventory
documents verified an ample supply in
the supply roam.
Ref: Valkdem Checklist No. 1 - 3.

Not Applicable: Testing of systems
show that the condition described in .

this requirement are of no concern.
Ref: Procedure Ho. l.
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5338

5340

5341

5342

All new pre-action or deluge systems shall be
tested hydrostatically as specified in
Paragraph 1631. In testing deluge systees
plugs shall be installed in fittings and
replaced with open sprinklers after the test is
completed, or autcNIatic sprinklers should be
installed and the links, etc., knocked out
after test is coepleted.

Spacing of heat-responsive devices shall be in
accordance «ith their listing by nationally
recognized testing laboratories, unless
conditions indicate the need for a closer
spacing.

Distance Between Devices and Halls

(a) Mhere ceilings are level, onMalf the
distance allowed between rows of
heat-responsive devices.

(b) Nth sloping. ceilings, slope sIore than
1 1/2 inches'er foot, lowest row of
heat-responsive devices two-thirds the
distance allowed between rows of
heat-responsive devices. Distance Nay
be sIeasured horizontally for both level
and sloping ceilings.

(c) In areas requiring only a single row of
heat-responsive devices the distance between
the end device and the end wall shall be
one-third the allowable distance between
heat-responsive devices.

'M,D

Coeply: See response to code
section 1631.

Hot Applicable: The C. R. Cable Vault
has a wet-pipe system.
Ref: llalkdown Checklist Ho. 3.

Title
Does Hot Ccxnply: The pilot head
spacing of 130 sq ft/sprinkler is not
in accordance with the extra hazard
occupancy spacing required by the code
for the druaalng and high roof areas.
Ref: Valkdown Checklist 1 C 2.
Drawing Ho. 2 C 3.

Hot Applicabl ~ : The C.R. Cable Vault
has a wet-pipe system.
Ref: Malkdown Checklist Ho. 3.

Coeply: A drawing review verified
proper distance between walls and
devices.
Ref: Drawing Ho. 2 C 3.

Hot Applicable: The C.R. Cable Vault
has a wet pipe system.
Ref: Malkdem Checklist Ho. 3.
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5343

5344

5345

5346

5347

Ceiling Heights. %here ceiling heights exceed
35 feet the heat-responsive devices should be
so spaced that the area covered by each device
will not exceed 75 percent of the area norlally
covetedo

Special Hazards. In occupancies involviny
unusual'hazards where it is necessary to
discharge watet through open sprinklers on the
fire instantaneously, special arrangement of
heat-responsive devices should be ztade in
accordance with recognized good practice fot
such hazards.

Two ot Nore Systems. %here there are two or
more systems in one area controlled by separate
systems of heat-responsive devices, the heat-
responsive devices on each system shall be
spaced up to the dividing line between systests
as to a wall or partition or draft stop.

Honitors. Flat or slopiny surfaces between
monitors do not require heat-responsive
devices, except when their width is such that
the distance bet~can rows of heat-responsive
devices in ad)owning monitors or between vali
and rows of heat-responsive devices in
adjoining monitors exceeds the allowable
distance. in which case install
heat-responsive devices under the flat or
sloping sections in accordance with the rules
governing the shape of ceiling and type of
construction.

Oecks Inside Buildings. Oecks, not enclosed
and not more thin 10 feet in width, should
not ordinarily require the installation of
heat-responsive devices.

M,O Ooes Not Coeply: See response to
code section 4133 fot the high roof
area.

Not Applicable. Conditions described
in this code section do not exist for
the drwainy area and the C.R. Cable
Vault.
Ref: 'Alkdown Checklist Ko. 2 I 3.

Hot Applicabl ~ : There are no hazards
of the type described in this code
section+
Ref: Malkdown Checklist Ho. 1 - 3.

Hot Applicable: The sprinkler systems
are independent of heat-responsive
devices of other systems.
Ref: Valkdem Checklist Xo. 1 - 3.

Not. Applicable.'he conditions
described in this code section do
not exist.
Ref: Malkdmm Checklist No. 1 - 3.

Not Applicable: The construction
described in this requirement does
not exist.
Ref: Malkdmm Checklist Ho. 1 - 3.
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5348

5350

Stair Towers, Elevator Shafts and Other
Enclosures. @here sprinklers are installed
in stair towers, elevator shafts and other
enclosures, heat responsive devices shall

be'nstalledin each such enclosure.

Hot Applicable: The construction
described in this requirement does
not ezit.
Ref: lhlkdown Checklist Ho. 1 - 3.

Title

5351 Size of Systems. Not core than 1,000 closed
sprinkler s shill be controlled by any one
pre-action valve.

N,D Canply: Drawings show that the size
of the systee is well below the linlt.
Ref: Valkdown Checklist Ho. 1 - 3.;
Drawing Ho. 2 t 3.
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5352

5353

5354

5360

5361

Supervision. The sprinkler piping and heat-
responsive devices shall be autaeatlcally
supervised unless otherwise approved by the
authority having jurisdiction.

Pipe Schedules. See Sections 3030, 3040, 3050
and Chapter l.

The nueher of open head sprinklers controlled
by any one deluge valve should be as follows:

1 1/2 in. valve
2 in. valve

5 sprinklers
10 sprinklers

Pipe Sprinklers. Autaeatic sprinklers installed
in the pendent position shall be of the
approved dry pendent type only if installed
in an area subject to freezing.

P

N,D Does Not Cenply: Valkdowns show
that the pre-action systens in the
high roof and dnxaing arei are not
provided with supervisory air. There
are no documents to show that HEPIA
approved these systees.
Ref: Nalkdown Checklist Ho. 1 - 3.;
Drawing Ho. 2 6 3.

Kot Applicable: The C.R. Cable Vault
has a wet pipe systen.
Ref: 'Malkdown Checklist No. 3.

Inforaation Only: The code sections
referenced in this requireaent will
be verified for the pre-action
systems, as applicable. .

Hot Applicable.'reas are not subject
to freezing.
Ref: 'Alkdown Checklist Ho. 1 - 3.

Title

Hot Applicable'There are no deluge
systens installed in areas of concern.
Ref: Halkdown Checklist Ko. 1 - 3.
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g'
2 1/2 in. valve
3 in. valve
4 in. valve
6 in. valve

27 sprinklers
40 sprinklers
75 sprinklers

150 sprinklers
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5362

5370,

5371

5372

The follcncing pipe schedule is given only as a
uide for installations having no,unusual
eatures. The pipe schedule for deluge

systems (1/2-inch orifice sprinklers or
'quivalentdischarge) is as follcncs:

1 in. pipe
1 1/4 in. pipe
1 1/2 in. pipe
2 in. pipe
2 1/2 in. pipe
3 in. pipe
3 1/2 in. pipe
4 in. pipe
5 in. pipe
6 in. pipe

1 sprinkler
2 sprinkler
5 sprinkler
8 sprinkler

15 sprinkler
27 sprinkler
40 sprinkler
55 sprinkler
90 sprinkler

150 sprinkler

Deluge systems are usually applied to severe
conditions of occupancy. In designing the
iping system the ~ater supply should be
ased on not less than an average discharge

of 15 gallons per minute per sprinkler.
Ad)ustment in pipe sizes to'rovide unlfoczc
sprinkler discharge should be based on a

,, variation of plus or minus 15 percent from
the assumed average discharge per sprinkler.
Mhere practical to obtain the required degree
of uniformity of discharge by sizing of
piping this should be done rather than by
using sprinklers having orifices smaller than
1/2 inch. See Chapter 7.

Supervision. The heat-responsive devices or
systems shall be automatically supervised unless
othenrise approved by the authority having
)urisdiction.

Hot Applicable: See response to code
section 5361.

Titie

Hot Applicable: There are no deluge
systems'ef: 'Alkdee Checklist Ho. 1 - 3,

Hot Applicable: See response to
code section 5371.
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5373

5374

5375

5380

5381

5382

5383

5390

5391

Pipe sizes should be calculated in accordance
with the standards for Hydraulically Designed
Sprinkler Systems as given in Chapter 7.

@here change is made in pipe sizes this should
not be effected by means of reducing flanges.

@here 8-inch piping is employed to reduce
friction losses in a system operated by
heat-responsive devices a 6-inch pre-action
or deluge valve and 6-inch gate valve between

.taper reducers may be used.

A gate valve shall be installed to control the
water supply to each pre-action or deluge valve.

In hazardous locations the gate valve and manual
means for operation of pre-action or deluge
valve shall be installed a safe distance away
from the pre-action and deluge valve and
where access to the control valves is not
likely to be prevented under fire emergency
conditions.

In case of deluge systems the deluge valve
shall be located as close as possible to the
hazard protected, consistent with safety,
preferably in an enclosure outside any fire
or explosion hazard:area.

@hen heat-responsive devices installed in
circuits are located where not readily
accessible, an additional heat-responsive
device shall be provided on each circuit for
test purposes at an accessible location and
shall be connected to the circuit at a point
which will assure a proper test of the circuit.

M, 0

Not Applicable.'ee response to
code section 5371.

Not Applicabl ~ 'See response to
code section 5371.

Not Applicable: See response to
code section 5371.

Title

Comply: See response to code
section 3421.

Hot Applicable. Condition does not
exist.
Ref: Nalkdown Checklist Ho. 1 - 3.

Kot Applicable.'There are no deluge
systems.
Ref: Malkdown Checklist Ho. 1 - 3.

Title
Kot Applicable.'The pilot lines for
the pre-action systems are
pneumatically supervised. Nanual
valve stations to release pilot air
are available for this purpose.
Electric heat detectors are not
utilized for system actuation.
Ref: Nalkdown Checklist Ho. 1-3.
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5392

5393

Suitable'esting
apparatus capable of producing

the heat or impulse necessary to operate any
normal heat-responsive device shall be
furnished to the owner of the property with
each installation. @here explosive vapors or
materials are present, hot water, steam or
other safe method of testing shall be used.

Pressure Gauges. Approved pressure gauges
conforming to Paragraph 2822 shall be
installed as follows:

(a) Above and below pre-action valve and
below deluge valve.

(b) On air supply to pre-action and deluge
valves.

Kot Applicabl ~ : See response to code
section 5391.

Comply.'The installed pressure gages
meet these requirements.
Ref: Malkdown Checklist No. 1 4 2.

Does Not Comply: See response to code
section 2822.

Not Applicable: The CR cable vault is
a wet-pipe system.
Ref: Valkdown Checklist No. 3.
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5410

5411 Definition of a Combined Dry-Pipe and Pre-Action
Sprinkler System. A system employing automatic
sprinklers attached to a piping system
containing air under pressure with a
supplemental heat responsive system'of
generally more sensitive characteristics that
the automatic sprinklers themselves, installed
in the same areas as the sprinklers;
operatings of the heat responsive system, as
from a fire, actuates tripping devices which
open dry-pipe valves simultaneously and
without loss of air pressure in the system.
Operation of the heat responsive system also
opens approved air exhaust valves at the end
of the feed main which facilitates the
fillingof the system with water which
usually precedes the opening of sprinklets.
The heat responsive system also serves as an
automatic fire alaIxI system.

Title

Title

Kot Applicable: Code sections
discussing Combined Dry-Pipe and
Pre-Action Systems (5400-5461) will
not be verified since these types of
systems are not installed for pro-
tection of safety related areas.
Ref:, Alkdown Checklist No. 1 - 3.
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5412

5413

5414

5415

5416

5420

5421

Where Installed. Coebined dry-pipe and pre-
action systems Nay be installed IdIere
IIet-pipe systels aIe iepractical. They
are intended for use but not lisIited
to structures IIhere a nulber of dry pipe
valves IIould be required if a dry-pipe
systel InIre installed.

Combined autoeatic dry-pipe and pre-action
systees shall be so constructed that failure .

of the heat responsive systesI shall not
prevent the system frosI properly functioning
as a conventional autooatic dry-pipe systel.

Combined autoeatic dry-pipe and pre-action
systels shall be so constructed that failure
of the dry-pipe systea of automatic sprinklers
shall not prevent the heat responsive systel
froe properly functioning as an autoeatic fire
alarsI systel.

Provisions shall be sIade for the sNnual
operation of the heat responsive systeeI
at locations requiriny not Nore than
200 feet of travel.

Autoeatic sprinklers installed in the pendent
position shall be of, the approved dry pendent
type»

Where the systel consists of Nore than 600
sprinklers or has Nore than 215 sprinklers
in any fire area, the entiI'e systesI shall
be controlled through two 6 inch fire area,

Kot Applicable.'ee response to 5411.

Hot Applicable: See response to 5411.

Hot Applicable: See response to 5411.

Hot Applicable: See response to 5411.

Kot Applicable: See response to 5411.

Title

Hot Applicable: See response to 5411.
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Code
Section
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5422

5423

5424

5430

5431

Code Section

the entire systeeI shall be controlled through
two 6-inch dry-pipe valves connected in parallel
and shall feed into a coaeon feed lain.
These valves shill be checked against each
other. (See Fig. 5421).

Each dry-pipe valve shall be provided with an
approved tripping device actuated by the heat
responsive systesI. Dry-pipe valves shall be
cross connected through a 1-inch pipe connection
to persIit slsxIltaneous tripping of both dry pipe
valves. This 1-inch pipe connection shall be
equipped «ith a gate valve so that either
dry-pipe valve can be shut off and worked on
while the other relains in service.

The check valves between the dry-pipe valves
and the cosInon feed aain shill be equipped
with 1/2 inch bypasses so that a loss of air
frINI leakage in the trixlings of a dry-pipe
valve will not cause sane to tIip until the
pressure in the feed sIain is reduced to the
tripping point. A gate valve shall be
installed in each of these bypasses so that

blither

dry-pipe valve can be coepletely
isolated froeI the sIaln riser or feed lain and
froxI each other.

Each coebined dry-pipe and pre-action shall
be provided with approved quick opening
devices at the dry. pipe valves.

One or cere approved a{t exhaust valves of
2-inch or larger size controlled by operation
of a heat responsive systen shall be installed
at the end of the coaIoon feed lain. (See Fig.
5431). These air exhaust valves shall have soft

Tnforaation Required
Verification Nethod

Nalkdown
D Document Search

I

SusIsary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

Hot Applicable.'ee response to 5411.

Hot Applicable'. See response to 5411.

Hot Applicable: See response to 5411.

Title

Hot Applicable: 'See response to 5411.
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seated globe or angl ~ valves in their intakes,
also approved strainers shall be installed
between these globe valves and the air
exhaust valves.

Title
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5451

Were more than 275 sprinklers are required in
a single fire area, the systee shall be
divided into sections of 275 sprinklers or
less by means of check valves. If systee is
installed in wore than one fire area or story,
not sore than 600 sprinklers shall be supplied
through any one check valve. Each section
shall have a 1 1I4-inch drain on the system
side of each check valve supplemented by a
dr(xo drip.

Section drain lines and dna drips should be
located in heated areas or inside of
theraestatically controlled electrically
heated cabinets of sufficient size to enclose
drain valves and drue drips for each section.
Drum drips should also be provided for all low
oints except that heated cabinets need not
e required for 20 sprinklers or less. Air

exhaust valves at end of feed aain and
associated check valves shall also be
protected against freezing.

The sprinkler system shall be so constructed
and the nenber of sprinkler heads controlled
shall be so limited that water shall reach the
furthest sprinkler within a period of tice not
exceeding one minute for each 400 feat of cocoon
feed cain fran the time heat responsive systeo
operates. 'axieea time permitted not to
exceed three ainutes.

Not Applicabl ~ : See response to 5411.

Not Applicable: See response to 5411.

Title

Not Applicable.'ee response to 5411.

P
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5461 The end section"shall have an inspector's test
connection as required for day-pipe systels.

Title
Hot Applicable: See response to 5411.
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5500

5510

5511

5520

5521

5522

Anti-freeze solutions suIy be used for
eIaintalning automatic sprinkler protection in
small unheated areas which would otherwise be
shut off and drained during freezing weather.
Anti-freeze solutions are recaemended only for
systesIs not exceeding 20 sprinklers. The cost
of refilling the systel or even of
replenishing seall leaks lakes it sire
advisabl ~ to use siall dry valves where smre
than 20 sprinklers are to be supplied.

Dere sprinkler systels are supplied by public
water connections the use of anti-freeze
solutions other than water solutions of pure
glycerine (C.P. or U.S.P. 96.5X Grade) or
propylene glycol are undesirable fran a public
health standpoint. The use of anti-freeze
solutions NJST be in conforlity
with any state or local health regulations
which Nay apply. Suitable-glycerine-water
and propylene glycol-water sIixtures are shown
in Table 5521.

Beyond certain lisIits, increased proportions of
antifreeze does not lower the freezing point of
solution. (See Fig. 5522).

Title

Title
Hot Applicable.'here are no systeIIs
requiring anti-freeze solutions
installed for protection of safety
related areas. Therefore, codes
sections 5500-5552 will not be
verified.
Ref: Valkdown Checklist Ho. 1 - 3.

Title

Hot Applicable: There are no systees
requiring anti-freeze solutions
installed for protection of safety
related areas. Therefore, codes.
sections 5500-5552 will not be
verified.
Ref: Malkdem Checklist Ho. 1 - 3.

Hot Applicable: See response to 5511.



COOE COHPLIANCE VERIFICATION CHECKLIST
BML39ll

Code
Section

Ho.
Code Section

Information Required
Verification Method

M ~ lhlkdown
D ~ Oocument Search

I

S~ry of Results
(List results and reference

details in calculations,
sketches, etc., as required)

ClZ
m

CAI

5523

5524

5525

If public water is not connected to
sprinklers,'he

coxxIercially available materials
indicated in Table 5523 are suitable for use
in anti-freeze solutions.

An anti-freeze solution should be prepared with
a fteezing point a few degrees below the
expected minisxNI temperature for the locality.
The specific gravity of the prepared solution
should be checked by a hydrometer with suitable
scale.

Glycerine diethylene glycol, ethylene glycol
and propy{ene glycol should never be used
without xIixing with water in proper proportions
because these materials tend to thicken near 32'F.

Hot Applicable'. See response to 5511.

Hot Applicable: See response to 5511.

Hot Applicable: See response to 5511.

M MO O
I I

O O
CZI Ca
I

Cl
C) Cda v

CII

~ O II

~g

O
O

O
D

O
co

e
I
Il
40

Cl

O

O
~ cl

ID

5530

5531 All anti-freeze solutions are heavier than
water. At the point of contact (interface)
the heavier liquid aust be below the lighter
liquid in order to prevent diffusion of water
into the unheated areas. In most cases, this
makes necessary the use of a 5-foot drop pipe
or U-loop as illustrated in Fig. 5531. The
preferred arrangement is to have the
sprinklers below the interface between the
water and the anti-freeze solution. If
sprinklers are above the interface, a check
valve with 1/2 inch hole in the clapper
should be provided i'n the U-loop. A water
control valve and two small solution test
valves should be provided as illustrated in
Fig. 5531. An acceptable arrangement of
filling cup is also shown. To avoid leakage,
the materials and workmanship xxIst be
excellent, the threads clean and sharp, and
the Joints tight. Use only metal-faced
valves.

Title

Hot Applicable: See response to 5511.
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Code
Section

Ho.
~ '

~

Killers

'ode Section
InfoIsIation Required
Verification Hethod

N ~ Valkdcnrn
D ~ Docosent Search
I

Suneary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

Title

Ill0
7t

W
MO O
I I
O O
Cl CO
I IO sO Cdv

CIl

n
O

~ CL
fo

~ A
O
B

Io
s

rI
Ql
EV'

5541

5550

5551

5552

Nth IIater supply valve closed and the systesI
drained fill the piping through the filling
cup, us/ng a suitable anti-freeze solution of
the proper concentration. Vent the aiI at the
end sprlnklers. Back out all sprinklers slightly
until the liquid appears so that the piping IIill
be conpletely filled and all air expelled.If the fillingcup is not above the highest
sprinklers, the piping may be filled through
valve B by means of a small pump or thorough
a filling cup installed at the highest branch
sprinkler line. If the last-named method .is
used, the drop pipe should be filled through
the fillingcup chem in diagram. Then
tighten the sprinkler heads and open valve A
until the 12-inch section of pipe above this
valve is eepty and the level of the
anti-freeze solution fn the drop pipe is at
valve A. Close valve A. Close the filling
connection valve and sicnrly open the supply
valve IIide.

Zaxiina

Before freezing mather each year, the
solution in the entire systesI ihould be emptied
into convenient containers and brought to the

roper specific gravity by adding concentrated
iquid as needed. The resulting solution should

be used to refill the system.

Tests should be made'y draIIing a sample of the
solution from valve B tvo oI three-times during
the freezing season, especially if it has been
necessary to drain the building sprinkler systea
for repairs, changes, etc. A small hydrometer
should be used so that a small sample IIill be

Hot Applicable: See response to 5511.

Title
Hot Applicable: See response to 5511.

Hot Applicable: See response to 5511.
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CODE CONPLIANCE VERIFICATION CHECKLIST
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Code
Section

No.
S ~ .

Code Section
Inforlation Required
Verification method

1 ~ Malkdovn
0 ~ Oocwwnt Search

Suaaary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

5610

5611

u)
™

5612
I
n
O

~ O.
CD

~ O
O
B

O
O

sufficient. %en ~ater appears at valve S or
vhen the test salple indicates that the
solution has becoee weakened, eepty the
entire system and recharge as previously
described.

Definition of Limited Mater Supply Systei. A
systel anploying autoaatic sprinklers and
conforaing to this Standard but supplied by a
pressure tank of limited capacity.

Maintenance of lhter Supply (See paragraph 2512).

Title

Title

Not Applicable: The type of water
supply described in this requirelent
is not provided for protection of
safety related areas.
Ref: Malkdcncn Checklist Ho. 1 - 3.

Inforaation Only
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IO sD Cd

Ql

ID
s

O
Ql

O



Code
Section

Ko.
Code Sect)on

lnfomatlon Required
Ver)flcation Method

V ~ Nalkdmm
D Docwrent Search

Suernary Of ReSultS
(Lkst results and reference

data)is ln calculations>
sketches, etc., as required)

Title.'he type of systeer discussed
in Chapter t'I of this ed)thon of
KFPA 15 $ s not provided for

rotect\on of safety related areas.
herefore, none of the requ$ reaents

kn this chapter apply and all have
been deleted.

O
CL

O
O

O.
a

Q Q
I I
WQ Q
Oo oo
IQQ

Vl

to
5

rI
Ol

Oa



CODE CONPLIANCE VERIFICATION CHE L

Code
Section

Ko.
.;W)P f'~

Code Section
Inforaatlon Required
Verification Nethod

N ~ Malkdmro
D ~ Docent Search

Suaaary of Results
(Ust results and reference

details in calculations,
sketches, etc., as required)

Title: All systees revived under
this edition of NFPA 13 are extra
hazard occupancy pipe schedule.
Therefore, the requireeents of
Chapter 7 do not apply and all have
been deleted.
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1 0120-108-004G

2 . 0120-108-004H

Halkdom Verification Checklists

Impell Calcu'lation. NFPA 13, 1983
Code Compliance Halkdown
Verification Checklist
(Het Pipe Systems)

Impell Calculation. NFPA 13, 1983
Code Compliance Halkdem
Verification Checklist
(Pre-Action-Pilot Actuated
Sprinkler Systems)

0 11/13/87

0 11/13/87

1 Po-050-508

2 12 HHP 4030.STP.020

3 'l2 THP 4030.STP.223

4 12 OHP 4030.STP.120

Procedures

Fire Protection-Hater
Preoperational Test Procedure

Inspection of the Fire Protection
System Deluge and Preaction Spray
Headers in the Auxiliary Building

Fire Protection Hater System Test

Fire Protection System-
Hater and Carbon Dioxide

0 07/03/74

3 03/06/86

6 09/11/87

11 01/30/87

2 SD-DCC-FP101

Technical Data

Letter
From: R.J. Daley
To: R.H. Jurgensen
Instruction Book, "Grinnel and
Star Fire Systems Equipment"

System Description, Fire
Protection System-Hater

Specification for Fire Protection
Systems of D.C. Cook Nuclear Plant

-07/15/74
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4 DCCPH104QCS

5 DCCPH102 PCS

6 RFC DC-01-2680

8 DCCFP109QCS

Piping Speci f1 cation

Shop and Field Fabrication and
Erection

Appendix R Sprinkler System
Hodlflcatlon Packet

Instruction Hanual for
Appendix R" Sprinkler
Additions - RFC's 01-2680
and 02-2695

Fabrication and Installation of
Appendix R Sprinkler Systi,
Specification for RFC's
DC-02-2695 and ~l-2680
PSI (Po~er Systems Inc.)

~h. Ihip'

11/09/72

4 05/24/73

0 09/17/85

0 02/10/84

9 RFC f02-2695
RFCDL REF f52

10 DCCFP108gCS

11 0120-108-007

12 0120-108-008

Hydraulic Calculations
(Phoenix Contractors)

08/ /84

Design of App. R Sprinkler Speci-, 2 02/lo/84
flcatlon for RFC's DC-02-2695 and
DC-01-268|) Phoenix Contractors

Impell Calculation, NFPA 72D
Code Compliance Verlflcatlon
Checklist

Impell Calculation, NFPA 72E
Code Compliance Verlflcatlon
Checklist

13

14

Telecopy from Al Hall to O. Hoover

ANI's Recomnendations for Carbon
Filters

12/14/87

09/—/77

15 ROC from D. Klpley Ambient Conditions of Plant
to B. Gerve

12/03/87
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REFEREXCES (Continued)

Raids

16

17 RFC f12-2231
RFCDL REF $53

18 OCC-FP-103

12/18/71 .

04/26/79

3 08/26/87

Hydraulic Calculations
(Phoenix Contractors)

F1re Protection Systems-
H1scellaneous

Ilila R~
Hydraulic Calculation for "The
Hydrogen Bulk Storage Tanks" (Grinnell)

1 ORP Xo. 74

Licensing Documents

Donald C. Cook, FXA Docket
No. 50-316

1 01/30/87

Drawings

1 Kodgman DHG 127-1 Control Room Cable Vault Sprinkler . 2 06/18/75
P1ping Planview

2 DHG 46-032-71H-18 High Roof Area Spr1nkler Piping
Planvi ex (Grinnel1)

3 DHG 46-032-71H-16 Drumning Area Sprinkler Pi p1ng
- Planviev (Gr1nnell)

5 03/03/72

5 " 02/28/72

4 DHG 12-5152N-2

5 OHG 12-5152L-2

6 DNG 12-5152A-1
1

Fler D1agram Fire Protection-
Hater System Details - Yard
Piping

Floe Diagram F1re Protection-
Hater System Deta11s - Turb1ne
Bldg.

Floe Diagram Fire Protect1on-
Hater P1p1ng at Pumps

2 07/01/87

2 02/25/87

1 01/22/87
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REFERENCES (Continued)

7 DHG HB-1181

8 DHG 46-032-71H-17

9 DHG DC 1 fc 2-HFP-
PHX-FILE-015000

Filter Unit Fire Hose Connection
RFC-12-2463, 2465

"Kydrogen Storage Tanks and Valve
Header for High Roof, Oruaielng
Area, and Outside Tanks'Grlnnell)

DHG DC 1 5
2-HFP-PHX-FILE-'15000

Contractor's Access
Sprinkler Drawing from
RFC-12-1437

A 08/20/81

4 12/17/71

2 12/07/81

10 DHG DC-2-HFP-R022695- Elev. 633'-0 Aux. Bldg. East
009-002 (AEPSC No.) Piping Corridor (Phoenix DHG)

ll OHG OC-2-HFP-RD22695- Elev. 633'-0 Aux. Bldg. North
010-002 (AEPSC No.) Piping Corridor (Phoenix OHG)

12 DHG DC-2-HFP-RD22695-
O08-001 (AEPSC No.

13. DHG OC-2-HFP-RO22695-
.:025-000 (AEPSC Ko.)

Elev. 633'-0 Aux. Bldg. South
Piping Corridor (Phoenix DHG)

P

Inspectors Test Detail Elev.
633'-0 Aux. Bldg. M. Corridor
(Phoenix DHG)

14 DHG DC-2-HFP-RD22695- Details 8 Sections Elev. 633'-0
017-001 (AEPSC Ko.) Bldg N. Corridor (Phoenix DHG)

15 DHG DC-2-MFP-RD22695- Elev. 633'-0 Turbine Bldg. Supply
007-001 (AEPSC Ko.) Piping Details (Phoenix DHG)

16 OHQ OC-2-HFP-RD22695- Elev. 620'-6 Aux. Bldg. HVAC Room
023-001 (AEPSC Ko.) Unit fl (Phoenix DHG)

17 DHG DC-2-HFP-RD22695- Elev. 609'-0 Aux. Bldg. - Fire
022-002 (AEPSC No.) Protection Piping

18 DHG DC-2-HFP-RD22695- Elev. 609'-0 Aux. Bldg. - Fire
022-001 (AEPSC Ko.) Protection Piping (Phoenix DHG)

19 OHG DC-2-HFP-RD22695- RFC-02-2695 Elevation 609 Turbine
024-001 (AEPSC No.) Bldg. Riser Diagram (Phoenix DHQ)

7 06/19/84

8 06/19/84

8 06/11/84

2 06/13/84

2 06/14/84

2 06/04/84

2 06/13/84

8 07/02/86

6 06/19/84

3 06/15/84
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REFERENCES (Continued)

20

21

DHG DC-2-HFP-RD22695-
020-001 (AEPSC No.)

DHG DC-2-HFP-RD22695-
006-002 (AEPSC No.)

Title
Elev. 609'-'0 Aux. Bldg. Section
Views (Phoenix DHG)

Elev. 609'-0 Turbine Bldg. Supply
Piping Details (Phoenix DHG)

6 06/19/84

4 06/05/84

23

24

26

27

28

29 .

DHG DC-1 8 2-HFP-RFC- As-Built for Aux. Bldg. 587'
609'FC-2621-001-001

(AEPSC No.)

DHG DC-2-HFP-RD22695- Elev. 609'-0 Aux. Bldg. East/Hest
021-002 (AEPSC Xo.) Piping Corridors (Phoenix DHG)

DHG DC-2-HFP-RD22695- Elev. 609'-0 Aux. Bldg. - CCH Fire
019-001 (AEPSC No.) Protection - Sidewall Sprinklers

(Phoenix DHG)

DHG DC-2-HFP-RD22695-
005-004 (AEPSC No.)

DHG DC-2-HFP-RD22695-
004-004 (AEPSC No.)

Units 1 h 2 Aux. Feed Punp Corridor
Sprinkler Systea (Phoenix DHG)

Unit 2 Baerg. DG Pump/Corridor
Sprinkler Systea (Phoenix DHG)

DHG DC-2-HFP-RD22695- South Stair of Aux. Bldg.
003-004 (AEPSC No.) Elev. 587'-0 Sprinkler Hater

Curtain (Phoenix DHG)

DHG DC-2-HFP-RD22695- RFC-02-2695 Elev. 587'-Inspection
016-003 (AEPSC No.) Test Conn. (Phoenix DHG)

DHG DC-2-HFP-RD22695- North Stair of Aux. Bldg.
002-004 (AEPSC No.) Elev. 587'-0 Sprinkler Hater

Curtain (Phoenix DHG)

DHG Dc-l I 2-HFP-RFC- As-Builts for Aux. Bldg. 587'
609'62'1-002-001(AEPSC (Phoenix DHG)

No.)

DHG DC-1 t 2-HFP-RFC- As-Builts for Aux. Bldg. 587'
609'621-003-001(AEPSC (Phoenix DHG)

No.)

3 07/02/86

7 06/19/84

6 06/13/84

6 06/13/84

'4 05/14/84

4 06/13/84

6 06/10/84
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REFERENCES (Continued)

32 DHG DC-1 t 2-HFP-RFC- As-Builts for Aux. Bldg. 587'
609'621-004-001(AEPSC (Phoeni x DHG)

No.)

DHG OC-1 t 2-HFP-RFC- As-Builts fo Aux. Bldg. 537'
609'621-005-001(AEPSC (Phoenix OHG)

No.)

DHG DC-2-HFP-RD22695- East Stair of Aux. Bldg.
001-004 (AEPSC No.) Elev. 573'-0 t 587'-0 Sprinkler

Hater Curtain (Phoen1x DHG)

4 06/01/84

6 06/13/84

35 DHG 2-5152K-1

36 DHG 12-5152E-2

37. t5G 12-5401-7

38 DHG 12-5401 A-6

39 DHG 1-5152 3

41

42

DHG Phoenix T-591-H

Hodgman DHG 121-15

43 DHG 12-5152D

40 OHG 46-032-71H-15

Flo«Diagram, Fire Protection - Hater
System Details - Turbine Bldg. L
Screen House

Flo«Diagram, Fire Protect1on - Hater
Charcoal Filters

Aux. Bldg. Fire Protection P1p1ng
to Charcoal Filters

Aux. Bldg. F1re Protection Piping
to Charcoal Filters

Flo« Diagram, Fire Protection-
Hater System Details - Turbine Bldg.
t Screen House

Grinnell Sprinkler Dra«1ng for
Unit 1 Aux111ary Feed Pump Room

Unit 1 Emergency DG Ramp

Un1t 2 AFH Pump In1tial
Installation DHG

Flo«Diagram, F1re Protection
Hater Aux. and Containment
Bu1ldings

1 02/25/87

2 07/07/87

6 01/22/86

5 01/10/78

0 10/06/86

0 09/24/71

0 03/08/84

05/01/75

0 10/06/86
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CODE CDHPLIANCE VERIFICATION CHECKLIST
8EKZKL%9

Code
Section

Ko.
Code Section

Infomation Required
Verification Hethod

M a Malkdow
> D Document Search

Swaary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

The following plant areas vore evaluated under the requirements of NFPA 13, 1983 edition'.

MO O
I I

O O
co cQ
I IDD 4)D

Vl

O
~ CL

ID

~ A0
O
O

n>
I

O
n>
C+

O
D

Net pipe sprinklers - protecting Unit 2
Turbine Driven AN Pulp and ARt Pulp
corridor.

Met pipe sprinklers - protecting Unit 1

Emergency Diesel Generator Raep and
Corridor..

Met pipe sprinkler - protecting Unit 2
ENergency Diesel Generator RaInp and
Corridor.

Pre-action sprinklers - pilot actuated-
protecting elevations 570'nd 587'-0".

Pre-action sprinklers - pilot actuated-
protecting elevation 609'0".

Pre-action sprinklers - pilot actuated-
protecting elevation 633'-0".

Net-pipe sprinklers - protecting
Contractor's Access Control Bldg.

Eire.
'Q, S, T

8

E,A, YY, andZZ

FF

17C, '17E> 17F

79

85

l. 5, 6H, 6N, 6S. 62A, 62B, 62C,
63A, 63B, 63C, 64A, 64B, 65A, and 65B

44N, 44S

51> 52

105

Q

+Pn



CODE COHPLIANCE VERIFICATION CHECKLIST
NFPJPF;~

Code
Section

Ko.
Code Section

InforxIation Required
Ver3fication 33ethodI ~ Malkdown

,
O Docent Search

Smeary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

O O

O O
I I

WO O
CXl CXI
IO I

CD CAI

CJI

~ O0
B

O
Q

1-2

1-3

This standard provides the ainimueI
requireaents for the design and installation
of autoxIatlc sprinkler systexIs and of
exposure protection sprinkler systems,
including the character and adequacy of water
supplies and the selection of sprinklers,
piping, valves and all xIaterials and
accessories: but not including the
installation of private fire service xIains

'ndtheir appurtenances. the installation of
fire pueps, the construction and installation
of gravity and pressure tanks and towers.

NOTE: Consult other KFPA standards for
additional requirelents relating to water
supplies.

f~~. The purpose of this standard is to
provide a reasonable degree of protection for

- life and property from fire through
installation requirelents for sprinkler
systels based upon sound engineering
pIinciples, test data, and field experience.
The standard endeavors to continue the
excellent record that has been established by-
standard sprinkler systexIs and Neet the needs
of changing technology. Nothing in this
standard is intended to restrict new
technologies or alternate arrangeoents,
providing the level of safety prescribed by
the standard is not fowered.

NOTE: A sprinkler system is a specialired
fire protection system and requires knowledge
and experienced design and installation.

Title

InforxIation Only

Information Only

InforxIation Only: This section of
the code contains definitions only
and has, therefore, been oxIltted in
its entirety.



CODE CONPLIANCE VERIFICATION CHECKLIST
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Code
Section

No.
Code Section

Information Required
Verification NethodI ~ Nalkdown
, D ~ Document Search

Suanary of Results
(List 'results and reference

details in calculations,
sketches, etc., as required)
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1-5

1-5.1

1-5.2

A selected list of other
pub ications related to the installation of
sprinkler systems is published at the end of
this standard.

A sprinkler systea installed under this
standard shall be properly aalntained for
efficient service. The owner is responsible
for the condition of the sprinkler system and
shall use due diligence in keeping the systen
in good operating condition.

The installing contractor shall provide the
owner with:

(a) Instruction charts describing operation.
and proper naintenance of sprinkler

'evices.

(b) Publication entitled NFPA 13A, Care and
Naintenance of Sprinkler Systeas.

This standard covers autaeatic sprinkler
systees of the types listed below, also systens of
outside sprinklers for protection against
exposure fires covered specifically in
Chapter 6. Hanually operated deluge systeas,
used for certain special hazard conditions,

I, D

0

Information Only

Title

Coeply. Naintenance and testing pro-
cedures are provided to oeet the re-
quireaents of this code section. Any .

deviations found during the walkdowns
or docueent reviews will be addressed
under the specific code sections.
Ref: Walkdown Checklist No. 1 t 2.
Procedure No. 2, 3 4 4.

Coeply. The instruction aanual
contains NPFA 13A maintenance
recoamendations and procedures.
Ref: Technical Data No. 7.

The preoperational test procedure for
the wet pipe sprinkler systea
specifies ainimm NFPA 13A test
recommendations.
Ref: Procedure Xo. 1.

Open Itea.'Docmentation for the
contractor's access is unavailable
for review.

Title

Information Only



CODE COHPLIANCE VERIFICATION CHECKLIST

HEREBY~

Code
Section

No.
Code Section

Inforaation Required
Verification Nethod

M Nalkdown
0 Document Search

I

Suaeary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

n
O

~ O.I

are not specifically covered in this standard
but certain provisions of this standard will
be found applicable.

lht-Pipe Systeas (See Section 5-1.)

Dry-Pipe Systeas (See Section 5-2.)

Pre-Action Systels (See Section 5-3.)

Deluge Systees (See Section 5-3.)

Combined Dry-Pipe and Pre-Action Systeas
(See Section 5-4).

Sprinkler Systei - Special Types. Special
purpose systems elploying departures froe the
requireeents of this standard. such as
special water supplies and reduced pipe
siaing. shall be installed in accordance with
their listing.

$ o

O
O

O
B
O

OI

nI

1-7

1-7.1 Occupancy classifications for this standard
relate to sprinkler installations and their
water supplies only. They are not intended
to be a general classification of occupancy
hazards.

Title

Inforaation Only

O O
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I IO sD 4)

Ul
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I
n
QJ
E+
MI
O

1-7.2

1-7.2.1

1-7.3

1-7.3.1

~it~~~. Occupancies or portions of
other occupancies Were the quantity and/or
combustibility of contents is low and fires
with relatively low rates of heat release are
expected.

d d

d d Occupancies or
portions of other occupancies where
caebustibility is low. quantity of

Ti tie
Inforaation Only

Ti tie
Inforeation Only
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1-7.3.2

1-7.3.3

1-7.4

1-7 4.1

1-7.4.2

combustibles is moderate, stock piles of
combustibles do not exceed 8 ft (2.4 m) and
fires with Noderate rates of heat release are
expected.

Occupancies or-
portions of other occupancies where quantity
and combustibility of contents is xederate,
stock piles do not exceed 12 ft (3.7 m) and
fires with moderate rate of heat release are
expected.

Occupancies or
port)ons of other occupancies where quantity
and/or combustibility of contents is high,
and fires of high rate of heat release are
expected.

Extra Hazard occupancies or portions of other
occupancies where quantity and combustibility
of contents is very high, and flaanable and
combustible liquids. dust, lint or other
materials are present .introducing the
robability of rapidly developing fires with
igh rates of heat release.

Extra hazard occupancies involve a wide range
of variables which may produce severe fires.
The following shall be used to evaluate the
severity oF extra hazard occupancies:

include occupancies
described in 1-7.4.1 with little or no
flazxIable or combustible liquids.

X d r include occupancies
described in 1-7.4.1 with moderate to
substantial amounts of flaamable or
combustible liquids or where shielding of
combustibles is extensive.

Information Only

Information Only

InforxIation Only

InforzIation Only
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1-8.1

1-8.1.1 Only new sprinklers shall be employed in the
'installation of sprinkler systems.

MI D

Title

Title

Comply: Speci fications or walkdowns
identified that the sprinkler systems
are new installations.
Ref: Alkdown Checklist Ho. 1 C 2;
Technical Data Ho. 10 Section 4.0.

n
O

~ CL
IO

~ O
O

1-8.1.2

l&.1.3

When a sprinkler system is installed, only
approved materials and devices shall be used.

Sprinkler systems shall be designed for a
maximcmI working pressure of 175 psi (12.1
bars).

M, 0

D

Does Not Comply: See response to code
sections 3-14.2.1 and 3-17.3.3.

Comply: Specifications show that the
system was designed for 175 psig at
ambient temperature.
Ref: Technical Data Ho. 10
Sheet 33 Of 41.

Open Item: DocINuIntation for the
contractors access area is unavailable
for review.

O
O 1%.1.3.1 Interior system coeLponents sub)ect to pressure

shall be designed for a working pressure not
less than 175 psi (12.1 bars).

Comply: See response to code
section 1-8.1.3.

D D

D D
I I

D D
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1-9

1-9.1 Working plans shall'be submitted for approval
to the authority haying jurisdiction before
any equipnent is installed or remodeled.
Deviation from approved plans will require
permission of the authority having
Jurisdiction.

Title

Comply: Final layout drawings and
hydraulic calculations were submitted
to American Nuclear Insurers (ANI) for
approval.
Ref: Technical. Data No. 3
Section 1.04-1 and Ho. 10 Section 6.3.

Open Item: Documentation for the
contractors access area is
unavailable for review.
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1-9.2 Morklng plans shall be drawn to an indicated
scale, on sheets of uniform size, with plan
of each floor, made so that they can be easily
duplicated, and shall show the following
data.

(a) Name of owner and occupant

(b) Location, including street address

(c) Point of compass

(d) Calling construction

(e) Full height cross section

(f) Location of fire walls

(g) Location of partitions

(h) Occupancy of each area or room

(i) Location and size of concealed spaces and
closets. (See 4-4.3 to 4-4.17 inclusive,

.except 4-4.5 and 4-4.6.)

(]) Any questionable small enclosures ln which
no sprlnklers are to be installed

(k) Size of city main in street, pressure and
whether dead-end or circulating and, if
dead-end, dlrertion and distance to nearest
circulating mafn, city main test results
(see

B-2-1).'1)

Other sources of water supply, with pressure
or elevation

(m) Hake, type and nominal orifice size of
sprinklers

(n) Temperature rating and location of high
temperature sprlnklers

Does Not Comply. All data ls provided
except for the hydraulic design data
plate material descriptions or is not
available for review for the following
drawings:
Ref: Drawing No. 10 - 34.—

Grinnel drawing - Unl t 1 AN
Pump Room system - 9/24/71.

Hodgman drawing - 121-15 - Unit 2
AN Pump Room system
Initial Installation.

Drawings OC-1 4 2-
HFP-RFC-2621-001 through 005.



CODE COHPLIANCE VERIFICATION CHECKLIST
8ERhJ3~

Code
Section

No.
Code Section

Inforlation Required
Verification Hethod

lt ~ 'Alkdown
, 0 ~ Document Search

S~ry of Results
(List results and reference

details in calculations,
sketches, etc., as required)

rn
O

W
FOD D

I I

D D
CD C)
IDD 4)V

Cfl

O
O

n
O
CL
fD

C)
O

Ql

O
Io

fo
Wo

Cl
Dl

O

(o) Total area protected by each systea on
each floor

(p) Nueber of sprinklers on each riser per
floor

(q) Hake, type, aodel and siae of dry-pipe
valve

(r) Hake, type, Nodal and size oF pre-action
or deluge valve

(s) Kind and location of alara bells

(t) Total nueber of sprinklers on each
dry-pipe/pre-action systee or deluge systea

(u) Approxiwate capacity in gallons of each
dry-pipe systeI

(v) Pipe type and schedule of wall thickness

(w) Noelnal pipe size and cutting lengths of
pipe (or center to center dilensions)

NOTE: Vhere typical branch lines prevail, it
will be necessary to sixe only one line.

(x) Location and size of riser nipples

(y) Type of fittings and 5oints and location
of all welds and bends

(z) Type and locat/ons of hangers and sleeves

(aa) All control valves, check valves. drain
pipes and test pipes

(bb) Size and location of hand hose, hose
outlets and related equipnent

Qm
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1-10

1-10.1

1-10.2

(cc) Underground pipe size, length, location,
weight, aaterial, point of connection to
city Bain,'he type of valves, aeters and
valve pits; and the depth that top of the
pipe is laid below grade.

(dd) Provision for flushing (see 3-8.2)

(ee) eben the equiplent is to be installed as
an addition to an existing systee enough
of the existing systea shall be indicated
on the plans to nake all conditions clear

(ff) For hydraulically designed systees, the
aeterial to be included on the hydraulic
data naaeplate

(gg) Naze and address of contractor.

The installer shall perfora all required
acceptance tests (see Section 1-11), coeplete
the Contractor's Naterial and Test
Certificate(s) (see Section 1-12), and
forward the cert)ficate(s) to the authority
having Jurisdiction prior to asking for
approval of the installation.

Mhen the authority having jurisdiction desires
to be present during'he conduct of
acceptance tests, the installer shall give
advance notification(of the tioe and date the
testing will be performed.

Title

Conply: See response to code
section 1-9.1.
Ref: Technical Data No. 8
Sections 3.0 C 4.0.

Cclply.'he specifications require
notification of 10 working days prior
to testing of systeis.
Ref: Technical Oata No. 10
Sections 7.4.3 4 7.4.4.

Open Itel: There is no docwentation
for the contractor's access area
available for review.
Ti tie

1-11.1

l-ll.l.l Underground reins and lead-in connections to

Ti tie

Open Iten: Oocueentation could not be
n
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1»11.1.2

1-11.1.3

Pipe Size Flow Ratel
4 in. 400 gpn
5 in. 600 gpsl
6 in. 750 gpm
8 in. 1000 gpe

10 in. 1500 gpn
12 in. 2000 gpa

Provision shall be xlade for the
water issuing fren test outlets
property daeage.

L/slin.

1514
2271
2839
3785
5678
7570

disposal of
to avoid

connection is aade to sprinkler piping in
had been flushed.
order to rexlove foreign xlaterials which slay

have entered the underground piping during

the course of the installation. For all

systesls, the flushing operation shall be
continued until water is clear.

Underground Nains and lead-in connections shall .

be flushed at a flow rate not less than
indicated in Table 1-11.1.2 or at the
hydraulically calculated water deiand rate of
the system, whichever is greater.

Exception Ho. 1: When the water supply will.
not produce the stipulated flow rate,
connections to a hydraulically designed
systenI slay be flushed at the dejnand rate of
the systesl, including hose streazls if hose or
hydrants or both are supplied frosl that
connection.

Exception Ho. 2: For pipe schedule systesls,
when the water supply will not produce the
stipulated flow rate, the Naxiaxm flow rate
available shall be used.

Tabl e: 1-11.1.2

Open Itesl: See response to code
sec tion 1-11.1.1.

Open Itesl: See response to code
section 1-11.1.1.
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1-11.2

1-11.2.1

1-11.2.2

1-11.2.3

1-11.2.4

All nev systeas including yard piping shall be
hydrostaticaTly tested at not less Chan 200
psi (13.8 bars) pressure for 2 hours, or at
50 psi (3.4 bars) in excess of the sIaxiem
pressure, when the aaxisxxa pressure to be
eIaintained in the systesI is in excess of 150
psi (10.3 bars).

The test pressure shall be read froeI a gauge
located at the lov elevation point of the
individual systeeI or portion of the systea
being tested.

Exception: At seasons of the year that vill
not pereIit testing with-water an interla test
Nay be conducted vith air pressure of at
least 40 psi (2.8 bars) allowed to stand for
24 hours. The standard hydrostatic test
shall be conducted when veather permits.

The inside sprinkler
piping shal be installed in such a Wanner
that there will be no visible leakage when
the systeeI is sub)ected to the hydrostatic
pressure test. Refer to HFPA 24.
Installation of Private Fire Service Kains
and Their Appurtenances, for perlissible
leakage in underground piping. The axIount of .

leakage shall be Neasured by pueping froeI a
calibrated container.

Piping betveen
the check valve in the fire departient inlet
pipe and the outside connection shall be
tested the sale as the balance of the
systea.

chIxxicals shall not be used for testing
systems.

M, 0

Title

Open Itea: Design specifications
called for all systees to be hydro-
statically tested at not less Chan
235 psi for 2 hours, hovever, test
certificates were not available for
review.
Ref: Technical Data Ho. 1D Section
7.4.

Open Itel: The specifications do
not allow visible leakage during
the hydrostatic tests, however test
certificates vere not available for
review.
Ref: 'Alkdovn Checklist Ho. 1 4 2;
Technical Data Ko. 10 Section
7.4.1.1b.

Hot Applicabl ~ : The connection
discussed in this requireeent is not
provided in systeeIs for safety
related areas.
Ref: Valkdovn Checklist No. 1 4 2.

Coeply: Supply water frosI Lake
Nichigan was used for testing the
systels. This water is free of the
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1-11.2.5 ~~. IAenever a test blank is used it
shall be of the self-indicating type. Test
blanks shall have red painted lugs protruding .

beyond the flange in such a way as to clearly.
indicate their presence. The installer shall
have all test blanks numbered so as to keep
track of their use and assure their removal
after the work is completed.

pollutants described in this require-
ment.
Ref: Procedure No. 1; Technical Data
Ho. 2.

Open Item: See response to code
section 1-11.1.1.
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1-11.3.

1-11.3.1

1-11.3.2

1-11.3.3

1-11.4

The clapper of
a differential type dry-pipe valve shall be
held off its seat during any test in excess
of 50 psi (3 4 bars) to prevent. damaging the
valves

In dry~ipe systems an air pressure
of 40 psi (2.8 bars) shall be pumped up,
allowed to stand 24 hours, and all leaks
which allow a loss of pressure over 1 1/2 psi

.(0.1 bar) for the 24 hours shall be
'topped.

A working
test of the dry-pipe valve alone and with
quick opening device, if installed, shall be
made before acceptance by opening the
inspector's test connection. Trip and water
delivery times shall be recorded using the
Contractor's Haterial and Test Certificate
for Aboveground Piping.

Tests of
drainage facilities shall be made while the
control valve is wide open. The main drain
valve shall be opened and remain open until
the system pressure stabilizes. (See

Title

Hot Applicable: Dry-pipe systems
are not provided for protection
of safety related areas.
Ref: Malkdown Checklist No. 1 4 2.

Hot Applicable: See response to code
section 1-11.3.1. This criteria was,
however, applied to the App. R systems
upgrade as no other criteria was
available.
Ref: Technical Data Ho. 10.

Hot Applicable: See response to code
section 1-11.3.1.

Comply: The pre-operational test
procedure calls for main drain test-.
ing.
Ref: Procedure Ho. l.
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1-12

1-13

'1-14

Certif cates an requirelents appear on pages
9-12 of the code.)

When work on a sprinkler
systesI requires that a contractor operate a
valve controlling water supplies to a
sprinkler systel, the contractor shall inform
the owner so that the owner sIay follow the
noteal valve supervision procedure.

Hetric units of eeasureeent in this
standard are in accordance with the
Ioodernized neteric systee known as the
International SystesI of Units (SI). Two
units (liter and bar), outside of but
recognised by SI, are cosaIonly used in
international fire protection. These units
are listed in Table 1-14 with conversion
factors.

Tabl ~ 1-14

InforsIation Only. See response to
code section 1-11.1.1 and 1-11.2.1.

Coeply. The specifications require
that the owner coordinate all testing.
Ref: Technical Data No. 8 Section
7.3.5.

InforsIation Only

O O
I I
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co co
I IO I

Cl Cdv
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e
s
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We
0 cubic decineter

pascal Pa

liter L

liter per ainute per (L/Nin)/Ie
square aeter

sIillisIeter per ainute 1 Inn/sIin

1 gal ~ 3.785L

1 gran/ft2 40.746
(L/ann)/N

1 gpe/ft2 ~ 40.746
Inn/sIin

1 gal 3.785 da3

1 psi ~ 6894.757 Pa

APn

bar

bar

bar

bar

1 psi ~ 0.0689 bar

1 bar ~ 105 Pa

see ASTH E380, Standard for Hetric Practice.
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1-14.1

1-14.2

2-1

2-2

2-2.1

2-2.1.1

If a value for aeasureaent as given in this
standard is followed by an equivalent value in
other units, the first stated is to be
regarded as the I'equireaen't A given
equivalent value aay be approxiaate.

The conversion procedure for the Sl units has
been to aultiply the quantity by the
conversion factor and then round the result

. to the appropriate nuaber of significant
digits.

systea shall have at least one autoaatic
water supply.

Hater Supply Requireaent Tables shall be used
in deteraining the ainisxaI water supply
requireaents for light. ordinary and extra
hazard occupancies. Occupancy classification
shall be deterained'froa Section 1-7.

(a) Table 2-2.1 (A)I is used to deteraine the
ainisxa volINuI of water and pressure
noraally required for a pipe schedule
sprinkler systea. THE TABLE IS'TO BE

USED ONLY 'MITH EXPERIENCED JUDGHENT.

(b) Table 2-2.1(B) is used to deteraine the
ainiaua voluae of water and pressure
noraally required for a hydraulically
designed sprinkler systea.

Inforaation Only: The English units
of aeasure will be used.

Information Only

Title

Coaply'llater can be supplied by
five separate fire puaps froa Lake
Hichigan.
Ref: Technical Data Ho. 2 Section
1.1.

Title

Title

Coaply: The Contr. Access Control
Building was sized for ordinary hazard
pipe schedule. The D.C..Cook fire
water supply systea is aore than
adequate to aeet ainlsxaI water supply
requireaents of Table 2-2.1.A for this
systeao
Ref: Drawing Ho. 9; Technical Data
Ho. 2.
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2-2.1.2, The following shall be used in applying Tabl ~
2-2.1(8):

'-2.1.2.1The water supply requireeent for sprinklers
only shall be calculated froeI the density
curves in Table 2-2.1(8). System piping
shall be calculated to satisfy a singl ~ point
on the appropriate design curve. It is not
necessary to eiet all points on the selected
curveo

Not Applicable: Code Section
2-2.1.2.1 through 2-2.1.2.12 will be
verified to evaluate this requirelent.

Coeply: The sprinkler systel
sidifications being evaluated in
the code review were designed with
the following densities:

AN Pmp Corridor elev. 591'-0"
(Zone 17C) - 0.30 GPH/sq. ft.
over 3000 sq. ft.
Unit 2 Emer. Oiesel RaxLp/Corridor
elev. 591'-0" (N.E. portion-
Zone 85) - 0.30 GPH/sq. ft. over
3000 sq. ft.
North Stair - Aux. Bldg., elev.
587'-0" (Zone 6N to 44N) - 3.0
GPH per lineal foot of opening.

South Stair - Aux. Bldg., elev.
587'-0" (Zone 6S to 44S) - 3.0
GPH per lineal foot of opening.

East Stair - Aux. Bldg., elev.
573'-0" and 587'-0" (Zones 1, 5
and 44N) -.3.0 GPH per lineal
foot of opening.

Aux. Bldg. elev. 587'-0" - 0.30
GPH/sq. ft. over 4000 sq. ft.
Aux. Bldg. elev. 609'-0" - 0.30
GPH/sq. ft. over 3000 sq. ft. or
4000 sq. ft. depending on which
portion of the floor.

Aux. Bldg. elev. 633'-0" (Zone 51
S 52) —0.30 GPH/sq. ft. over
3000 sq. ft.
Aux. Bldg. elev. 609'%4. - 0.30

. ft.
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2-2.1.2;2 Mhen inside hose stations are planned or are
required by other standards, a water
allowance of 50 gpm (198 L/min) for a one
hose station installation (100 gpm (378
L/min) for a two or more station
installationl shall be added to the sprinkler
requirement at the point of connection to the
system at the residual pressure required by
the sprinkler system design.

These densities are far above
those densities which would be
called out by the NFPA density
curves for ordinary hazards or
extra hazardard group 1 areas,
and were selected on the basis of
ANI recocanendations.

Ref: Technical Data No. 9 t 17.

Not Applicable'D.C. Cook is provided
«ith a separate fire hose standpipe
system+
Ref: Malkdown Checklist No. 1 C 2.
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2-2.1.2.3 Mater supply demands for ceiling sprinklers
and in rack sprinklers for rack storage
systems shall be combined and hydraulically
balanced at the coaaon supply point.

2-2.1.2 4 Mater allowance for outside hose shall be
added to the sprinkler and inside hose
requirement at the connection to the city
water main, or at a .yard hydrant, whichever
is closer to the sys'em riser.

\
. 2-2.1.2.5 The lower duration figure is ordinarily

. acceptable where remote station water flow
alarm service or equivalent is provided.

D

Hot Applicable: There are no in rack
sprinkler providing protection in
safety related areas.
Ref: Malkdown Checklist Ho. 1 4 2.

Does Hot Comply.'xterior hose
demands were not shown added to the
calculations for the pre-action
systems or the wet-pipe systems.
Ref: Technical Data Ho. 9 4 17.

Does Hot Comply: See response to
code section 2-2.1.2.4.

~Qw ~

pm

2-2.1.2. 6 Mhen pumps, gravity tanks or pressure tanks
supply sprinklers only, requirements for
inside and outside hose need not be considered'n

determining the size of such pumps and
tanks.

'Hot Applicable: The condition
described in this code requirement
does not exist for the systems
protecting safety related areas.
Ref: Malkdown Checklist Ho. 1 8 2.
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2-2.1.2.7 The water supply requireaent for sprinklers
only shall be based upon the area of the
sprinkler operation selected from Table
2-2.1(B) or upon the area of the largest

. rooe, at the discretion of the designer.
Such a rooa shall be enclosed with
construction having a fire resistance
rating equal to the water supply duration
indicated in Table 2-2.1(B) with ainima
protection of openings as follows:

(a) Light Hazard - autoeatic or self-closing
doors.

Exception: lien opening's are not protected,
calculations shall include the sprinklers in
the roea plus two sprinklers in the
coaaunicating space nearest each such
unprotected opening unless the coanunicating
space has only one sprinkler, in which case
calculations shall be extended 'to the
operation of the sprinkler.

Coaply: Design areas were selected
on the basis of ANI recommendations.
(.3 GPH/sq. ft. for 3000 sq. ft.)
Ref: Technical Data Ho. 9 4 17.
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2-2.1.2.8

2-2.1.2. 9

(b) Ordinary and Extra Hazard - autaeatic or
self-closing doors «ith appropriate fire
resistance ratings for the enclosure.

For areas of sprinkler operation less than
1500 sq ft (139 aP) used for light and
ordinary hazard occupancies, the density for
1500 sq ft (232 aP) for extra hazard
occupancies (Grougs 1 and 2), the density for
2500 sq ft (232 n ) shall be used.

For dry-pipe systems, increase area of
sprinkler operation by 30 percent without
revising density.

Coeply: See response to code
section 2-2.1.2.7.

Not Applicable: There are no dry-
pipe systees providing protection
of safety related areas.
Ref: 'Alkdown Checklist Ho. 1 L 2.

g O ~%
Qu~m

2-2.1.2.10 For construction having unsprinklered
canbustible concealed spaces, as described in
4-4.4, the ainiaea area of sprinkler
operation shall be 3000 sq ft (279 e ).

Hot Applicable: There are no
coebustible concealed spaces, as
described in this requlreeent, in
safety related areas.
Ref: Malkdown Checklist Ho. 1 S 2.
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2-2.1.2.11 For hazard classifications other than those
indicated see appropriate NFPA standards for
design criteria.

Inforiation Only
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2-2.1.2.12

2-2.1.3

2-3

2-3.1

2-3.1.1

2-3.1.2

2 302

@hen high temperature sprinklers are used for
extra hazard occupancies (Group 1 and 2) the
area of sprinkler operation aay be reduced by
25 percent without revising the density but
not to less than 2000 sq ft (185.8 Ia ).
Vhen other NFPA standards have developed
sprinkler system design criteria, they shall
take precedence.

A connection to a reliable water works system
shall be an acceptable water supply source.
The volume and pressure of a public water "

supply shall be determined from water flow
test data.

5abtEa. Heters are not recoaNIended for use on
sprinkler systems; however, where required by
other authorities, they shall be of approved
type.

The conne'ction and arrangement of
underground supply piping shall be capable of
supplying the volume>as required in Table
2-2.1(A) or 2-2.1(B). Pipe size shall be
at least as large as the systeeI riser. (See
HFPA 24, Standard for the Installation of
Private Fire Service Hains and Their
Appurtenances.)

Exception: Unlined cast or ductile iron
shall not be less than 4 in. in size.

D Hot Applicable: Zone 17E - AN pump
room was appropriately sized for
sprinkler area operation.
Ref: Drawing Ho. 40.

,Inforlation Only

Title

Hot Applicable: The sprinkler systems
at D.C. Cook are not connected to a
water works systesI.
Ref: Technical Data No. 2.

Hot Applicable: The components
described in this requirement are not
provided on systems protecting
safety related areas.
Ref: 'Alkdown Checklist Ho. 1 t 2.

Comply: The under ground supply piping
is sufficiently sized to supply the
needed water volume.
Ref: Technical Data Ho. 2.
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2A.2

2-5

2<. 1

2-5.2

2-6.1

2<.l. 1

An elevated tank sized in
accordance th Table 2-2.1(A) or 2-2.1(8)
shall be an acceptable water supply source.—
(See HFPA 22, i@ter Tanks for Private Fire
Protection.)

The capacity and
elevation o the tank and the arrangeoent of
the underground supply piping shall provide
the volue and pressure required by Table
2-2.1(A) or 2-2.1(8) designs.

b . A single autaeatically
controlled f re puap sized in accordance with
Table 2-2.1(A) or 2-2.1(8) supplied under
positive head shall be an acceptable water
supply source. (See HFPA 20, Installation of
Centrifugal Fire Pueps.)

lien a single fire puep
constitutes the sole sprinkler supply, it
shall be provided with supervisory service
fraa an approved central station, proprietary, remote

'tationsystew or equivalent.

A pressure tank sized in accordance with Table
2-2.1(A) or 2-2.1(8) is an acceptable water
supply source. (See NFPA 22, Water'Tanks for
Private Fire Protection.)

Not Applicable: Gravity tanks, as
discussed in this requireaent, are not
provided for protection of safety
related areas.
Ref: 'Alkdown Checklist Ho. 1 C 2.

Hot Applicable'Gravity tanks, as
discussed in this requireeent, are not;
provided for protection of safety
related areas.
Ref: Nalkdown Checklist No. 1 4 2.

Titie

Cenply.'he sprinkler systems are
supplied by five fire puops.
Ref: Technical Data Ho. 2 Section
1.2.

Not Applicable: See response to code
section 2-5.1. Refer to the NFPA 720
Code Coepliance Evaluation Section
3446 for fire puep supervision.
Ref: Technical Data Ho. 11.

Title

Title

-Hot Applicable. There are no pressure
tanks, as described in Section 2-6,
used for protection of safety related
areas.
Ref: Alkdmm Checklist Ho. 1 4 2.

h QKigQm
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2-6.1.2

2-6.1.3

2-6.2

2-6.2.1

2-6.2.2

Pressure tanks shall be provided with an
approved aeans for autoNIatically aaintainlng
the required air pressure. lien a pressure
tank is the sol ~ water supply there shall also
be provided an approved trouble alarxI to
indicate low air pressure and low water level
with the alarm supplied froa an electrical
branch circuit independent of the air
conpressor.

Pressure tanks shall not be used to supply
other than sprinklers and hand hose attached
to sprinkler piping.

The size of the pressure tank required shall
be in accordance with Table 2-2.1(A) or
2-2.1(B) and shall include the extra capacity
needed to filldry-pipe systesIs when installed.
Niniaxa requirelents when pressure tanks are
not the sole water supply source shall be as .

indicated in 2-6.2.2, 2A.2.3, and 2-6.2A.

Aaount availabl ~
water, not less than 2,000 gal (7570 L).

Hot Applicable: See response to code
section 2-6.1.1.

Hot Applicable: See response to code
section 2-6.1.1.

Titie
Hot Applicable'. See response to code
section 2-6.1.1.

Hot Applicabl ~ : . See response to code
section 2-6.1.1.
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2-6.2.3

2-6.2A

ANount of
availab e water, not less than 3,000 gal
(11 355 L) for Groups 1 and 2. For Group 3,
refer to authority tiaving )urisdiction.

Refer
to authority having )urisdiction.

2-6.2.5 For high-rise buildings, see Chapter 8.

Not Applicable: See response to code
section 2-6.1.1.

Hot Applicable: See response to code
section 2-6.1.1.

Not Applicable: See response to code
section 2-6.1.1.

CI~ ~
~ Cl~m

2-6.3 d Unless otherwise
approved by the authority having Jurisdiction,
the pressure of at least 75 psi (5.2 bars) by
the gage shall be maintained. When the bottox

Hot Applicable: See response to code
section 2-6.1.1.
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2-7

2-7.1

2 702

2 703

2-7.3.1

2-7.3.2

of the tank is located below the highest
sprinklers served, the air pressure by the gage
shall be at least 75 psi (5.2 bars) plus three
times the pressure caused by the colImvI of
water in the sprinkler system above the tank
bottom.

A fire department connection shall be provided
as described in this section.

Exception: When peraissiojI of the authority
having Jurisdiction has been obtained for
its omission.

Pipe sise shall be not less than 4 in.
for fire engine connections and not less than
6 in. for fire boat connections, except that
3-in. pipe may be used to connect a single
hose connection to a 3-in. or smaller
riser.

hzrm<m~ (See 3-14.2.5 and 3-14.2.6)

The fire department connection shall be made
on the system side of a check valve in the
water supply piping.

On wet-pipe systems with a single riser the
connection shall be made on the system side
of approved indicating, check, and alarN
valves to the riser, unless the systen is
supplied by a fire department pumper
connection in the yard. (See 3-14.2.6)

Hot Applicable: There are no fire
department connections installed on
systems protecting safety related areas.
Ref: Walkdown Checklist No. 1 C 2.

Fire department connections would not
aid the sprinkler systems. The pump/
piping network is adequately supplied
to ensure sufficient pressure for site
suppression systems. A double break of
the main system would be required to
disable all supply and is highly
improbable.

Not Applicable: See response to code
section 2-7.1.

Title.
Not Applicable: See response to code
section 2-7.1.

Not Applicable: See response to code
section 2-7.1.
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2-7.3 4

2-7.3.5

2-7.3.6

2-7.4

2-7.4.1

2-7.4.2

2-7.5

On dry-pipe systees with a single riser the
connection shall be aade between the approved
indicating valve and the dry-pipe valve, unless
the systeo is supplied by a fire deparbaent
pueper connection in the yard.

On systeas with two or acre risers the
connection shall be cade on the systee side of
all shut-off valves controlling other ~ater
supplies, but on the supply side of the riser
shutoff valves so that, with any one riser
off, the connection will feed the reeaining
sprinklers, unless the sprinklers are
supplied by a fire deparbeent pueper
connection in the yard.

Fire departaent connections shall not be
connected on the suction side of booster

- pUops ~

Fire department connections to sprinkler
systeas shall be designated by a sign hsving
raised letters at least 1 in. (25 aa) in size
cast on plate or fitting reading for service
designated: 'iz. — "AUTOSPKR.," "OPEN
SPKR." or "AUTOSPKR. and STANDPIPE."

An approved check valve shall be installed in
each fire departaent connection, located as
near as practicable to the point where it
Joins the system.

There shall be no shut-off valve in the fire
deparbaent connection.

QEkinkgy The piping between the check valve
and the outside hose coupling shall be equipped
with an approved automatic drip.

Not Applicable: See response to code
section 2-7.1.

Hot Applicable: See response to code
section 2-7.1.

Hot Applicable: See response to code
section 2-7.1.

Not Applicable: See response to code
section 2-7.1.

Title

Hot Applicable; See response to code
section 2-7.1.

Hot Applicable: See response to code
section 2-7.1.

Hot Applicable: See response to code
section 2-7.1.
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2-7.6.1

2-7.6.2

2%.1

2A.2

The fire deparbeent connection(s) shall be
internal threaded swivel fitting(s) having
the NH standard thread, at least one of which
shall be 2.5-7.5 NH standard thread, as
specified in NFPA 1963, Screw Threads and
Gaskets for Fire Hose Connections.

Esception: @hen local fire departaent
connections do not conforsI to NFPA 1963, the
authority having Jurisdiction shall designate the
connection to be used.

Hose connections shall be equipped with listed
plugs or caps.

Connection Between Underground and Aboveground
piping. The connection between the systel
piping and underground piping shall be sIade
with a suitable transition piece and shall be
properly strapped or fastened by approved
devices. The transition piece shall be
protected against possible dalage frosI
corrosive agents, solvent attack, or sIechanical
dalage.

@hen systea piping pierces a
foundation wall belo& grade or is located
under the foundation wall, clearance shall be
provided to prevent breakage of the piping
due to building settleaent.

Title

Not Applicable: See response to code
section 2-7.1.

Not Applicable: See response to code
section 2-7.1.

Title

Coeply: All piping feeding safety-
related area systeas in the Aux.
building is part of the above ground
internal distribution loop.
Ref: Valkdown Checklist No. 1 t 2.

Not Applicable: System piping does not
penetrate or run under a foundation
wall.
Ref: Malkdown Checklist No. 1 4 2.
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2-9

2-9.1

2-9.2

2-9.2.1

2-9.2.2

Test pipes, which sIay also be
used as drain pipes, shall be provided at
locations that will periit flow tests to be
sIade to deterxIine whether water supplies and
connections are in order. Such test pipes'hall be not less than the sizes specified in
3-11.2 and equipped with a shut-off valve.
They shall be so installed that the valve nay
be opened wide for a sufficient tizIe to
assure a proper test without causing water
danage. (See 3-11.2 and 3-11.1)

A pressure gage shall be installed on the
riser or feed aain at or near each test pipe,
with a connection not snaller than 1/1 in.
This gage connection shall be equipped with a
shut-off valve and with provision for draining.

The required pressure gages shall be of
approved type and shall have a eIaxisxuI 1init

'otless than twice'he norsIal working
pressure at the point where installed. They
shall be installed $o periit reeoval, and
shall be located where they will not be
subject to freezing.

M,O

lt,O

N,O

Title

Coeply: Test pipes are provided
for all systesIs.
Ref: ltalkdown Checklist Ho. 1 & 2;
Drawing Ho. 9, 19, 25, 26, 10 and 11.

Titl~

Comply: Pressure gages are provided
adjacent to risers which allow for
testing.
Ref: Nalkdmm Checklist Ko. 1 & 2;
Drying Ho. 1, 35 and 39.

Coeply: Pressure gages are provided ~

as verified by walkdowns and
doc ueents.
Ref: Nalkdmm Checklist Ho. 1 & 2;
Drawing Ho. 19.

Coeply: Awatek gages have a
0-300 psi range. The rating
for the jockey fire punp is 76 psi and
sIaintains systesI pressure between 100
and 125 psi.
Ref: Alkdown Checklist Ho. 1 & 2;
Technical Data Ho. 2 & 7.
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3-1

3-1.1

3-1.1.1

3-1.1.2

3-1.1.3

3-1.1 4

Pipe or tube used in sprinkler systesIs shall
be of the Naterials in Tabl ~ .3-1.1.1 or in
accordance with 3-1.1.2 through 3-1.1.6. The
chemical properties, physical properties and
dimensions of the materials listed in Table
3-1.1.1 shall be at least equivalent to the
standard cited in the table. Pipe and tube
used in sprinkler systems shall be designed
to withstand a working pressure of not less
than 175 psi (12.1 bars).

Mhen welded and seamless steel pipe listed in
Table 3-1.1.1 is used and )oined by welding as
referenced in 3-12.2 or by roll grooved pipe
and couplings as referenced in 3-12.3, the
aini~ noeIinal wall thickness for pressures
up to 300 psi (20.7 bars) shall be in
accordance with Schedule 10 for sizes up to 5
in.; 0.134 in. (3 40 aa) for 6 in.,'and 0.188
in. (4.78 aa) for 8- and 10-in. pipe; or as
modified in 3-1.1.5 or as defined in 3-1.1.6.

@hen steel pipe listed in Table 3-1.1.1 is
used and 5oined by threaded fittings referenced
in 3-12.1 or by couplings used with pipe
having cut grooves, the alniaxmI wall
thickness shall be iniaccordance with
Schedule 30 (in sizes 8 in. and larger) or
Schedule 40 (in sizes less than 8 in.) pipe
for pressures up to 300 psi (20.7 bars).

Copper tube as specified in the standards
listed in Table 3-1.1.1, used in sprinkler
systems. shall have a wall thickness of Type
K, L or H.

Title

Title

Title
Comply: Specifications and drawings
show that the components used for
each systesI is in accordance with this
code section.
Ref: Technical Data Ho. 8 Attachment
10.10; Drawing Ho. 9.

Comply: See response. to code
section 3-1.1.1.

Hot Applicable: For the contractors
access area, all fittings are
screwed (black cast iron).
Ref: Drawing Ho. 9.

Comply: See response to code
section 3-1.1.1.

Hot Applicable: There are no
components of this type installed
in systems protecting safety related
areas.
Ref: Malkdown Checklist No. 1 6 2.
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OZ
m

3-1.1.5 Other types of pipe or tube say be used, but
only those investigated and listed for this .
service by a testing and inspection agency
laboratory.

Hot Applicabl ~ : See response to
code section 3-1.1.1.

3-1.1.6 Whenever the word pipe is used in this
standard it shall be understood to also mean
tube.

Inforeation Only

AL

W
O O
I I

O O
CQ C)
I I

C) sO 4J

Vl

~Q~D

O
Q

n
O
CL
lD

O

A
fD

ED

We

O
Dl
c+

Oa

3-1.1.7

3-2

40) and copper tube (Type K 4 L) nay be
accoeplished Den bends are sade in
conformance with good installation practices
and sho~ no kinks, ripples, distortions,
reduction in diaaeter, or any noticeable
deviations froa round. The ainiaeo radius of
a bend shall be 6 pipe diameters for pipe
sixes 2 in. and smaller, and 5 pipe diameters
for pipe sizes 2 1/2 in..and larger.

QafinQQSE (See Figure A-3-2)

f5aza The vertical pipes in a sprinkler
systooa

directly connected to the eater supply.

QaLH~ Hains supplying risers or cross
aalns.

gz~~ pipes directly supplying the
lines in ahlch the sprinklers are placed.

Lines of pipe, fry the point
of attachnent to the cross nain (or siailar
connection) to the end sprinkler, in erich
the sprinklers are directly placed.

Hot Applicable: Nalkdams shoe that
there are no pipe bends.
Ref: llalkdovn Checklist Ho. 1 C 2.

Inforeation Only
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3-3

3-3.1 The eaxiaxm floor area to be protected by
sprinklers supplied on each systee riser on
any one floor shall be as follows:

Light Hazard —52,000 sq ft (4831 e )
Ordinary Hazard —52,000 sq ft (4831 e )
Solid piled storage in excess of 15 ft
(4.6 e) in height or palletized or rack
storage in excess of 12 ft (3.1 eI) in
height —40,000 sq ft (3716 N )
Extra Hazard —25,000 sq ft (2323 e ).-

Exception: When single systems serve both
solid piled storage in excess of 12 ft
(3.7 e) or palletlzed or rack storage in
excess of 12 ft (3.7 e) in height and
ordinary hazard areas. storage area cgverage
shall not exceed 40,000 sq ft (3716 e ) and
total area coverage shall not exceed 52.000
sq ft (4831 sIc).

N,D Coeply.'The following are the
eaxieue area of coverage for each
systeeo

AFM Pump Rooms 328 sq. ft.
AN Pump Re Corr 219 sq. ft.
D.G. Corridors 648 sq. ft.
Contractors 972 sq. ft.

Access (upstairs)
1,188 sq. ft.

(downstairs)
el 633 ft. 17,283 sq. ft.
el 609 ft. 21,555 sq. ft.
el 587 ft. 19,925 sq. ft.
Ref: Drawing No. 9 - 41.
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See NFPA standards, NFPA 231, Indoor General
Storage, and NFPA 231C, Rack Storage of
Materials, for definitions of solid piled,
palletized or rack storage.

3-4.1 The pipe schedule sizing provisions shall not
apply to hydraulically designed systems.

Titie
Information Only.'The contractors
access and Zone 17E, AN Plop Rooe are
pipe schedule systems; all other
systems are hydraulically calculated.
Thus. all responses from sections
3-4.1 thru 3-7.2 will only apply to
these sprinkler systems. The
hydraulically calculated systees are
not sub)ected to these code sections.
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3-4.2

3-4.3-

3&.4

3-5

The nuaber of autoeIatlc sprinklers on a given
pipe size on one floor shall not exceed the
number given in Sections 3-5, 3-6; or 3-7 for
a given occupancy.

sized to supply all sprinklers on the riser on
any one floor as determined by the standard
schedules of pipe sizes in Sections 3-5, 3-6,ol'-7 ~

n Buildings
having slatted floors, or large unprotected
floor openings without approved stops, shall
be treated as one area with reference to

the'ipessizes, and the feed Nains or risers
shall be of the size required for the total
nueber of sprinklers.

InfoIxIation Only.'This requirelent
verified by the referenced code
sections.

InforxIation Only: This requirelent
verified by the referenced code
sections.

Coeply.'Feed Nains to the contractor's
access area are appropriately sized.
Ref: Drawing No. 9.

InforxIation Only
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3-5.1 Branch lines shall not exceed 8 sprinklers on
~ ither side of a cross sIain.

Exception: Shen occupancy is classified as
light hazard and when xIore than 8 sprinklers
on a branch line are necessary, lines sIay be
increased to 9 sprinklers by Raking the two end
lengths 1 in. and 1 1/4 in. respectively, and
the sizes thereafter standard. Ten sprinklers

'cybe placed on a bWanch line xIaking the two
end lengths 1 in. and 1 1/4 in., respectively,
and feeding the tenth sprinkler by a 2 1/2 in.
pipe.

N,D Not Applicable. Contr actors access
control building was sized according
to an ordinary hazard occupancy.
Zone 17E was sized to extra hazard
occupancy.
Ref: Valkdmm Checklist .No. 1 4 2;
Drawing No. 9 C 40.
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3-5.2 Pipe sizes shall be in accordance with Table
3-5.2.

TABLE 3-5.2

N, D Not Applicable: See response to
code section 3-5.1.

1 in
1 1/4 in
1 1/4 in
2 in
2 1/2'in
3 in
3 1/2 in
4 in

pipe ~

pipe
pipe ~

pipe.
pipe ~

pipe.
pipe.
pipe ~

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ ~

. 2 sprinklers

. 3 sprinklers

..5 sprinklers
10 sprinklers
30 sprinklers
60 sprinklers

100 sprinklers
See 3-3.1
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3-5.3

1 in
1 1/4 in
1 1/2 in
2 in
2 1/2 in
3 in
3 1/2 in
4 in

tube.
tube.
tube.
tube.
tube.
tube.
tube.
tube.

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ ~

. 2 sprinklers

. 3 sprinklers

. 5 sprinklers
12 sprinklers
40 sprinklers
65 sprinklers

115 sprinklers
See 3-3.1

Exception: Each area requiring sere than 100
sprinklers and without subdividing partitions
(not necessarily fire walls) shall be
supplied by feed aains or risers sized for
ordinary hazard occupancies.

Ken sprinklers are installed above and below
a ceiling (see Figu're 3-5.3(A) and Figure
3-5.3(B)] and such sprinklers are supplied
froe a coamon set of branch lines. such
branch lines shall not exceed 8 sprinklers
above and 8 sprinklers below the ceiling on
either side of the cross aain. Pipe sizing,
up to and including 2 1/2-in., shall be as
shown in Table 3-5.3.

NI D Not Applicable: See response to
code section 3-5.1.,
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3-5.3.1.

3-6.1

l

TABLE 3-5.3 Hueber of Sprinklers Above and Below

QmQ.
1 in..... 2 sprinklers
1 1/4 in..... 4 sprinklers
1 1/2 in..... 7 sprinklers
2 in.... 15 sprinklers
2 1/2 in.... 50 sprinklers

Burn@
1 in..... 2 sprinklers
1 1/4 in..... 4 sprinklers
1 1/2 in..... 7 sprinklers
2 in.... 18 sprinklers
2 1/2 in..... 65 sprinklers

%hen the total number of sprinklers above and
below the ceiling exceeds 50, the pipe
supplying sire than 50 sprinklers shall be
increased to 3 in., and sized thereifter
according to the schedule shown in Table
3»5.2 for the number of sprinklers above or

'elowthe ceiling, whichever is larger.

Branch lines shall not exceed 8 sprinklers on
either side of a cross main.

Exception: When occupancy is classified as
ordinary haaard and when more than 8
sprinklers on a branch line are necessary.
1)nes may be increased to 9 sprinklers by
making the two end lengths 1 in. and 1 1/4
in.. respectively, and the sizes thereafter
standard. Ten sprinklers may be placed on a
branch line making the two end lengths 1 in.
and 1 1/4 in. respectively, and feeding the
tenth sprinkler by a 2 1/2 in. pipe.

N, 0

M,D

Hot Applicable: See response to
code section 3-5.1.

Title

Comply: Drawing and walkdowns show
that there are no xmre than three
sprinklers on either side of a cross
main in the contractor's access area.
Ref: Malkdown Checklist Ho. 1 C 2;
Orawing Ho. 9.
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3-6.2

1

1 1/4
1 1/2
2
2 1/2
3
3 1/2
4
5
6
8

in pipe.
in pipe.
in pipe.
in pipe.
in pipe.
in pipe.
in pipe.
in pipe.
in pipe,
in pipe.
in pipe.

Bml.... 2 sprinklers.. ~ . 3 sprinklers.... 5 sprinklers
10 sprinklers
20 sprinklers
40 sprinklers
65 sprinklers

. . . 100 sprinklers

. . . 160 sprinklers

. . . 275 sprinklers
See Exception Ho. 1

and 3-3ol

1 in
. 1 1/4 in

1 1/2 in
2 in
2 1/2 in
3 in
3 1/2 in
4 in
5 in"6 in
8 in

Quuuxtube..... 2 sprinklers
tube.. ~ ~ . 3 sprinklerstube..... 5 sprinklerstube.... 12 sprinklerstube.... 25 sprinklerstube.... 45 sprinklers .

tube. . . . 75 sprinklers
tube. . . . 115 sprinklers
tube. . . . 180 sprinklers
tube. . . . 300 sprinklers
tube. .See Exception Ho. 1

and 3-3.1

Exception No. 1: Fo'r solid piled storage in
excess of 12 ft (3.7'eI) in height or
palletized or racked storage in excess of 12ft (3.7 N), the area served by any one 8-in.
pipe or tuge size shall not exceed 40,000 sqft (3716 N ). @here single systems serve
both such storage and ordinary hazard areas, .

storage area coverage shall not exceed 40,000
sq ft (3716 Ix ) and total area coverage
shall not exceed 52,000 sq ft (4831 xI ).

pipe siies shall be in accordance IIith Table
3-6.2(a).-

Table 3-6.2(a)

M,D Coeply: DraIIings shoe that all
pipe sizes are in accordance IIith
Table 3-6.2(a).
Ref: 'AlkdInm Checklist Ho. 1 C 2;
DraIIing Ho. 9.
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3-6.3 .

1 in.
1 1/4 in.
1 1/2.in.
2 in.
2 1/2 in.
3 in.

Bad.
) . —. . 2 sprinklers
. . . . 4 sprinklers
. . . . 7 sprlnklers

15 sprinklers
30 sprinklers
60 sprinklers

Exception ko. 2: lien the distance between
sprinklers on the branch line exceeds 12 ft
(3.7 a), the nueber of sprinklers for a given
pipe six~ shall be in accordance with Table
3<.2(b).

TABLE 3-6.2(b)

QmQ.
2 1/2 in pipe. . . . 15 sprinklers
3 in pipe. . . . 30 sprinklers
3 1/2 in pipe. . . . 60 sprinklers

Quuaz
2 1/2 in tube. ~ .. 20 sprinklers
3 in tube. . . . 35 sprinklers
3 1/2 in tube. . . . 65 sprinklers

For other pipe and tube sixes, see
Table 3-6.2(a).

When sprinklers are installed above and below
a ceiling and such sprinklers are supplied
free a coenon set of branch lines, such
branch lines shall not exceed 8 sprinklers
above and 8 sprinkler! below the ceiling on

blither

side of the cross nain. Pipe sizing
up to and including 3 in. shall be as shown
in Table 3-6.3.

TABLE 3-6.3 Nuebep of Sprinklers Above and Below

Hot'Applicabl ~ : Malkdowns show that
the sprinklers are not installed
above and below a ceiling.
Ref: lhlkdown Checklist Ho. 1 S 2.
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in.
1 1/4 in.
1 1/2 in.
2 in.
2 1/2 in.
3 in.

Quuar
~ ~ ~ ~ 2 sprinklers
~ ~ ~ ~ 4 sprinklers.... 7 sprinklers

18 sprinklers
40 sprinklers
65 sprinklers
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3-6.3.1

3~7

. 3-7.1

Mhen the total number of spIinklers above and
beleI the ceiling exceeds 60, the pipes
supplying more than 60 sprinklers shall be
increased to 3 1/2-in. and sized thereafter
according to the schedule shown in Table
3-6.2(a) for the number of sprinklers above
or below the ceiling, IdIichever is larger.

1 in
1 1/4 in
1 1/2 in
2 in
2 1/2 in
3 in
3 1/2 in
4 in
5 in
6 in
8 in

pipe.
p'i pe ~

pipe.
pipes
pipe.
pipe ~

p'i pea

pipe+
pipe.
pipe.
pipe ~

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ I ~

~ ~ ~

~ ~ i ~

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ ~

~ ~ ~

. 1 sprinkler

. 2 sprinklers

. 5 sprinklers

. 8 sprinklers

.15 sprinklers

.27 sprinklers,

.40 sprinklers

.55 sprinklers

.90 sprinklers
150 sprinklers

See 3-3.1

Branch lines shall not exceed 6 sprinklers on
either side of cross aain. The number of
sprinklers for a given pipe sise shall be in
accordance IIith Table 3-7.1.

TABLE 3-7.1

Not Applicable: See response to
code section 3-6.3.

Comply.'Zone 17E, AN pump room
sprinklers do not exceed 6 on a branch
and are appropriately sized.
Ref: Braving Ko. 40.
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3-8.4

3-8.5

3-8.6

J[gg.~~. When piping on wet systesIs is
concealed, with sprinklers installed in
pendent position below a ceiling, return
bends shall be used when the water supply to
the sprinkler systea is froa a raw water
source. millpond, or frcNI open top
reservoirs. Return bends shall be connected
to the tops of branch lines in order to avoid
accINxIlation of sedlIIent in the drop
nipples. In new systeIIs the return bend pipe
and fittings shall be 1 in. in size. In
revamping existing systels, where is is not
necessary to retain sprinklers in the
concealed space, 1/2-in. or 3/4-in. close .
nipples inserted in the existing sprinkler

*

-fittings Nay be used with 1-in. pipe and
fittings for the other portions of the return
bend. Mhen water supply is potable, return
bends are not required on wet systems. (See
Figure 3-8.4.)

Vhen necessary to place
pipe ich wil be under air pressure
underground, the pipe shall be protected
against corrosion (see 3-10.2), or unprotected
cast or ductile iron pipe xIay be used when
Joined with a gasketed Joint listed for air
service underground.

One
and one-half-inc (1 1/2 in.) hose used for
fire purposes only aay be connected to wet
sprinkler systeIIs on'ly, subJect to the
following restrictions:

(a) Hose stations supply pipes shall not be
connected to any pipe ssIaller than 2 1/2
in.

N, D Coeply.'here are no concealed piping
areas which have pendant heads
installed belo~ a ceiling.
Ref: Nalkdown Checklist No. 1 f 2.

Not Applicable: There are no systees
of this type installed for protection
of safety related areas.
Ref: Malkdown Checklist No. 1 4 2.

Not Applicable: There are no hose
connections tied to the sprinkler
systels.
Ref: Technical Data No. 8;
Orawing No. 9 - 41.

QOg '0
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Exception'. For hydraulically designed loops
and grids the alnlmm size pipe between the
hose stations supply pipe and the source Nay
be 2 in.

(b) Pipe shall be mini~ 1 in. for
horizontal runs up to 20 ft. (6.1 eI),
~Iiniam 1 1/4 in. for the entire run for
runs between 20 and 80 ft (6.1 ind
24.4e), and ainieua 1 1/2 in. for the
entire run for runs greater than 80 ft
(24.4 a).

(c) Piping shill be at least 1 in. for
vertical runs.

(d) i&en the pressure at any hose station
outlet exceeds 100 psi (6.9 bars), an
approved device shall be installed at
the outlet to reduce the pressure .at the
outlet to 100 psi (6.9 bars).

In
buildings of ight or ordinary hazard
occupancy, 2 1/2-in. hose valves for fire
departaent use Nay be attached to wet-pipe
sprinkler systeeI risers subject to the
following

restrictions.'a)

Sprinklers shall be under separate floor
control valvis.

(b) The eIini~ size of the riser shall be 4
in. unless hydraulic calculations
indicate ssIaller size riser will satfsfy
sprinkler and hose streazI demand.

(c) For coepletely sprinklered buildings, the
water supply for sprinklers need not be
added to standpipe deeand as deterained
frINI NFPA 14, Standard for the Installation
of Standpipe and Hose Systems.

Not Applicable: There are no hose
connections to systems installed for
protection of safety related areas.
Ref: Technical Data No. 8;
Orawing Ko. 9 - 41.
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3-9

= 3-9.1

3-9.1.1

3-9.1.2 .

(d) For partially sprinklered buildings, the
sprinkler deeand, not including hose
stream allowance, as indicated in

Table�

.

2-2.1(B) shall be added to the
requirements given in NFPA 11.

(e) Each coIobined sprinkler and standpipe
riser shall be equipped with a riser
control valve to perait isolating a
riser without interrupting the supply to
other risers froa the sane source of
supply.

(f) For fire departwent connections serving
standpipe and sprinkler refer to Section
2 7 ~

A test pipe not less than 1 in. in diameter
terminating in a ssmoth bore corrosion
resistant orifice giving a flow equivalent to
one sprinkler shall be provided for each
system. The test connection valve shall be
readily accessible' The discharge shall be
to the outside, to a drain connection capable
of accepting full flow under systeeI pressure
or to another location where water daaage
will not result.

In Nulti-story buildings where waterf low alarw
devices are provided at each riser on each
floor or where sIore than one alarl device is
provided in one sprinkler systee, a test pipe
shall be provided for testing each alarm
device.

MI D

- Title

Title

Open ItesI: The test connections
for the contractors access and the
AW rooaIs are shown. However, the
inforsIation regarding the orifice
size is not provided.
Ref: lhlkdown Checklist Ho. 1 C 2;
Drawing Ho. 9. 25, 1O and 12.

Hot Applicable: The resIaining
systels are pre-action systesIs.
Ref: Malkdown Checklist Ho. 1 4 2.

Hot Applicabl ~ . Hultiple alarsI
devices are not provided.
Ref: Alkdown Checklist Ho. 1 C 2.
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3-9.2

3-10

3-10.1

3-10.1.1

3»10.1.2

3-10.2

'-10.2.1

A test pipe of not less
than 1 in. in size terainating in a sxIooth or
corrosion resistant orifice to provide a flInI
equivalent to one sprinkler of a type
installed on the particular systew shall be
installed on the end of the sIost distant
sprinkler pipe in the upper story and be
equipped IIlth a 1 in. shut-off valve and
plug, a nipple and cap sIay be used.

When portions of systesIs sub)ect to freeiing
and tIxnperatures cannot be reliably
xIaintained at or above 40'F (4'C) sprinklers
shall be installed as a dry-pipe or
pre-action system in such areas. Pre-action"
systees sub)ect to freezing shall be provided
IIith all drainage facilities required for dry-pipe
systesI!o

Exception: Seall unheated areas sIay be protected by
antifreeze systeis. (See Section 5-5.)

@hen supply pipes. risers, systea risers or
feed mains pass through open areas, cold
rooes, passageIIaye or other areas exposed to
freezing, the pipe shall be protected against
freezing by insulating coverings. frost-proof
casing or other reliable sIeans capable of
maintaining a IainlsxNI 40'F (4'C).

@here corrosive conditions exist, such as at
bleacheries, dye*ouses, netalplating
processes, anieal pens, certain cheNIlcal
plants and at other locations, Ilare
corrosive fIwIes or moisture xIay be present,

Hot Applicable: There are no dry-
pipe systems protecting safety
related areas.
Ref: Malkdovn Checklist Ho. 1 C 2.

Titie

Title

Hot Applicable: All portions of the
systesI can be reliably xIalntained at
40oF or above, as verified by
walkdmes.
Ref: l4lkdern Checklist Ho. 1 C 2.

Hot Applicable: See response to
code section 3-10.1.1.

Title

Hot Applicable.'The sprinkler systeas
are not sub5ect to a corrosive
environeent. In addition, all piping
was painted for protection.
Ref: MalkdIne Checklist Ho. 1 4 2.
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3-10.2.2

types of pipe tube, fittings and hangers, and
protective coatings that resist corrosion
shall be used.

Steel pipe in overhead feed aains running froo
one building to another, where exposed to the
weather, shall be galvanixed, or otherwise
protected against corrosion.

Hot Applicable: There is no piping
to systeas protecting safety related
areas which is installed as described
in this code section.
Ref: Valkdam Checklist Ho. 1 4 2.

3-10.2.3 When steel pipe is used underground as a
connection froe a systen to sprinklers in a
detached building, the pipe shall be

rotected against corrosion before being
uried.

Hot Applicable: See response to code
section 3-10.2.2.
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3-10.3

3-10.3.1

3-10.3.2

Sprinkler systeas shall be protected to
ainieize or prevent pipe breakage where
sub5ect to earthquakes as follows:

(a) Piping shall be aade flexible were
necessary.

(b) Piping shall be tied to the structure
for ainiaea relative aeveeent, but
allowing for expansion, and
differential eoveaent within and
between structures.

Listed flexible pipe couplings
5oining grooved end pipe shall be provided as ~

flexure 5oints to allow individual sections of
piping 3 1/2 in. or larger to aeve differentially
with the individual sections of the building to
which it is attached. Couplings shall be

. Title

Not Applicable: Although the
sprink1er systees protecting safety
related areas are seismically
supported, the ISO Earthquake Zone
Nap indicates that this area has an
extreoely low potential for earthquakes
and therefore the systees need not be
designed to the criteria in this code
section.
Ref: Drawing No. 10 - 42.

Hot Applicable: See response to
code section 3-10.3.1.
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arranged to coincide with structural
separations within a building. They shall be
installed:

(a) Within 2i in. (610 xme) of the top and
bottoa of all risers.

Exception Ho. 1: In risers less than 3 ft.
(0.9 N) in length flexible couplings Nay be
oaitted.

Exception Ko. 2: In risers 3 to 7 ft (0.9 to
2;1 a) in length, one flexible coupling is
adequate.

(b) At the ceiling of each intermediate
floor in Nulti-story buildings.

(c) At each side of concrete or aesonry
walls 2 to 3 ft. (0.6 to 0.9 sl) froe
wall surface.

(d) On one side of building expansion joints

3-10.3.3 f~~. Additional fittings and devices
with flexible joints shall be installed where
necessary. ..with flexible joints shall be
installed where necessary.

3-10.3.3.1 Fittings with flexible joints shall be
installed at the top of drops to hose lines
regardless of piping size.

3-10.3.3.2 Drops to sprinklers in racks shall be equipped
with s~ing joints asseibled with flexible
fittings between the rack and the overhead
sprinkler system.

Exception: Flexible fittings are not
required in the swing joints on drops 3 in.
or less in size.

Hot Applicable: See response to
code section 3-10.3.1.

Hot Applicable: See response to
code section 3-10.3.1.

Hot Applicable: See response to
code section 3-10.3.1.
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3-10.3 4 Clearance shall be provided around
all piping extending through walls, floors,
platforas and foundations, including drains,
fire department connections and other auxiliary
piping.

(a) Niniaaa clearance on all sides shall be
not less than 1 in. (25 aa) for pipes 1

in. through 3 1/2 in. and 2 in. (51 aa)
for pipe sized 4 in. and larger.

Exception Ho. 1: lien clearance is provided
by a pipe sleave, a noainal diameter 2 in.
(50 aa) larger than the noeinal diameter of
the pipe is acceptable for pipe sixes 1 in.
through 3 1/2 in. and the clearance provided
by a pipe sleeve of noainal diameter 4 in.

'-larger than the nominal dlaseter of the pipe
is acceptable for pipe sixes 4 in'. and larger.

Exception Ho. 2: Ho clearance is necessary
for piping passing through gypsy board or
equally frangible construction, which is not
required to have a fire resistance rating.

(b) &en required the clearance shall be
filled with a flexible material such as
elastic.

Exception: When piping enters a building
through a baseaent wall and ground water
conditions sake providing clearance a
problea, the end of the pipe say be attached
firaly to the wall, with provisions to allow
flexing to take place outside the building.
The pipe shall be connected to the riser with
fittings with flexible )oints.

Hot Applicable. See response to
code section 3-10.3.1.

gO
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3-10.3.5 Title

3-10.3.5.1 Feed and cross mains shall be braced with a
two-way longitudinal sway brace.

3-10.3.5.2 Sway bracing shall be designed to withstand a
force in tension or coepression equivalent to
not less than half the weight of water-filled
piping.

Hot Applicable: See response to
code section 3-10.3.1.

Hot Applicable: See response to
code section 3-10,3.1.
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3-10.3.5.3

3-10.3.5A

3-10.3.5.5

3-10.3.5.6

3-10.3.5.7

3-10.3.5.8

.Tops of risers shall be secured against
drifting in any direction, utiliaing a
four-way sway brace.

@hen feed and cross eIains are hung with
single rods sway bracing shall be provided.

Bracing shall be attached directly to feed
and cross mains.

A length of pipe shall not be fastened to
sections which will aove differently, such
as a wall and a roof.

The last length of pipe at the end of a feed
or cross sIain shall be provided with a lateral
brace. lateral braces sIay also act as
longitudinal braces if they are within 24 in.
(610 sm) of the center line of the piping
braced long)tudinally.

Mhen additional flhxible couplings are used in
horizontal piping for purposes other than the
requireeents for earthquake protection (usually
for ease of installation), a sway brace shall
be provided within 24 in. (610 sNI) of each such
coupling.

Hot Applicable: See response to
code section 3-10.3.1.

Hot Applicable: See response to
code section 3-10.3.1.

Hot Applicable: See response to
code section 3-10.3.1.

Hot Applicable: See response to
code section 3-10.3.1.

Hot Applicable: See response to
code section 3-10.3.1.

Hot Applicable: See response to
code section 3-10.3.1.



ce

Code
Section

No.
Code Section

COOE CONPLIANCE VERIFICATION CHECKLIST

HKELJk39H

Information Required
Verification Hethod

N ~ Nalkdown
~ 0 ~ Oocwent Search

Sugary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

3-10.3.5.9 Mhere "IP hook hangers are used on branch
lines, the pipe shall be secured to the end
hanger by a wrap-around-type "U" hook.
(See Figure A-3-15.1.)

3-10.3.5.10 U-type hangars used to support a systea will
satisfy most of the requlreeents for sway
bracing except that, in general, the
longitudinal brace in Figure A-3-10.3.5(b)
shall also be required for 2 1/2 in. and
larger diaaeter piping. U-type hangers used
as lateral braces shall have legs bent out
10 degrees froa the vertical.

Not Applicabl~ : See response to
code section 3-10.3.1.

Not Applicable: See response to
code section 3-10.3.1.
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3-11

3-11.1 =

3-11.1.1

3-11.1.2

3-11.1.3

All sprinkler pipe and fittings shall be so
installed. that the systea say be drained.

On wet-pipe systems, sprinkler pipes aay be.
installed level. Trapped piping shall be
drained in accordance with 3-11.3.

On dry-pipe systeas, sprinkler pipe on branch
lines shall be pitched at least 1/2 in. in 10
ft. (4 ae a) and the pipe of cross and feed .

aains shall be given a pitch of not less than
1/4 in. in 10 ft. (2 ae m). A pitch of 3/4 in.
to 1 in. (19 aa to 25 aa) shall be provided for
short branch lines and 1/2 in. in 10 ft. (4aa e) for
cross and feed nains in refrigerated areas and in
buildings of light construction where floor nay settle
under heavy loads.

MI 0

N, 0

M, 0

Title

Title

Cpeply: The entire piping systea is
sloped and contains provisions for
drainage.
Ref: Walkdown Checklist No. 1 t 2;
Technical Data No. 8 Section 1.1.5.

Cceply: See response to code
section 3-11.1.1 and 3-11.2.1.

Caeply: See response to code
section 3-11.1.1 and 3-11.2..1.

~Q~ Ill
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3-11.2
Yahm (See F gure 3-11.2.)

3-11.2.1 Provisions shall be aade to properly drain all
parts of the systea.

3-11.2.2 On all risers 4 in. or larger, 2-in. drain
pipes and valves shall be provided.

Title

Coeply.'Malkdams shee thit proper
drains are. provided for all parts of
the systee.
Ref: Malkdee Checklist No. 1 t 2.

Coeply: All risers are provided with
2 inch drains as verified by
walkdmms.
Ref: Malkdovn Checklist Ho. 1 4 2.

. 3-11.2.3 On risers 2 1/2 in. to 3 1/2 in. inclusive,
drain pipes and valves not saaller than 1 1/4
in. shall be provided.

Not Applicabl ~ : All risers are
4 inches or larger.
Ref: Malkdem Checklist Ho. 1 C 2.

MD D
I I

D D
00 co
I ID

.D 4)
Vl

O
O

lD

A
rt
O

3-11.2A

3-11.2.5

3-11.2.6

3-11.3

3-11.3;1

On smaller risers. drain pipe and valves not
saaller than 3/4 in. shall be provided.

All interior sectional control valves shall be
rovided uith an auxiliary drain valve so
ocated as to drain that portion of the

systen controlled by the sectional valve.
These drains shall discharge either outside
or to a drain connection.

The test valves required by 2-9.1 nay be used
as aain drain valves.

Auxiliary drains shall be provided vhen a
change in piping direction prevents drainage
of sections of branch lines or aeins through
the nain drain valve.

Hot Applicable: All risers are
4 inches or larger.
Ref: Malkdovn Checklist No. 1 C 2.

Coeply. All systens are provided
with auxiliary drain valves as
verified by walkdtnms.
Ref: Malkdem Checklist Ho. 1 C 2.

Information Only

Title

Coeply: See response to code
section 3-11.2.1.
Ref: Malkdovn Checklist Ho. 1 C 2.
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3-11.3.2.2

Exception: Auxiliary drains are not required
for piping to a single sprinkler.

When capacity of isolated trapped sections of
pipe is NoIe than 5 gal (18.9 L), the
auxiliary drain shall consist of a valve not
ssIaller thin 3/4 in. size and plug, at least
one of IIhich shall be brass. In lieu of a
plug, a nipple and cap SIay be used.

3-11.3.2.3 Tie-in drains are not required on IIet~ipe
systesIs ~

3-11.3.3

3-11.3.3.1

3-11.3.3.2

lien capacity of trapped sections of pipe is 5
gal (18.9 L) oI less, the auxiliary drain .
shall consist of a valve not smIaller than 1/2
in. size and plug, at least one of IdIich
shall be brass. In lieu of a plug, a nipple
and cap sIay bi used.

Exception'. Auxiliary drains are not required
foI' drop nipple IIhen installed in
accordance IIith 5-2.2.

When cipacity of isolated trapped sections of
pipe is sore than 5 gal (18.9 L), the
auxiliary drain shall consist of tIIo l-in.
valves, and one 2-in. by 12-in. (30~)
condensate nipple or equivalent. (See Figure
3-11.3.3.3.)

3-11.3.2

3-11.3.2.1,lthen capacity of trapped sections of pipes is.
5 gal (18.9 L) or less, the auxiliary drain
shall consist of a nipple and cap or brass
plug not loss than 3/4 in. in size.

Title

Canply: See response to code
section 3-11.2.1.

Not Applicable'The systeis in the
auxiliary building are pre action
systems ~

Ref: l41kdom Checklist No. 1 $ 2.

Coeply: See response to code
section 3-11.2.1 and 3-11.3.2.1.

Inioriation Only

Titl~

Not Applicable: There are no dry-
pipe systexIS protecting safety
related areas.
Ref: MalkdoIIn Checklist No. 1 8 2.

Not Applicable: See response to
code section 3-11.3.3.1.
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3-11.3;3.3 Tie-fn drains shall be provided for au)tfp)e
adjacent tapped branch )ines and shall be a
afnixxmI of 1-in. in size.

3-)).3.3 4 The provisions of 3-11.3.3.). 3-11.3.3.2 and
'3-11.3.3.3 do not apply to pre-action systems
fn areas not sub)ect to freezing and complying
with 3-1).3.2.

3-11.3.4

3-11.3.4.1 lthen trapped sections of pipe are in areas
sub)ect to freerfng, auxiliary drains shall
confoIxI to 3»11.3.3.

Hot Applicable: See response to
'code sectf on 3-)1.3.3.1.

Hot Applicable: See response to
code section 3-11.3.3.1.

Title

Hot Applicable: See response to code
section 3-10.1.1.
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3-11.3 4.2

3-) 1.4

3-11 4.1

3-11.4.2

lien trapped sections of pipe are in areas
not sub)ect to freex3ng, auxiliary drains shall
consist of a 1 in. valve and plug, at lease one
of which shall be brass. In lieu of a plug,.a
nfpple and cap may be used.

Exception Ho. 1: Auxiliary drains are not
required for p3ping to a single sprinkler.

Exception Ho. 2: When the capacity of the
trapped sect3on of piping is 5 gal. ()8.9 L)
or less, auxiliary drains shall consist of a .

3/4-fn. valve and plug, at least one of which
shall be brass. In )feu of a plug, a nipple
and cap may be used.

Direct interconnections shall not be made
between sewers and sprinkler drains of
systems supplied by public water. The dra3n
discharge shall be in conformity with any
health or water department regulations.

lien drain pipes are buried underground,
approved corrosive-resistant pipe shall be
used.

Comply: See response to code
section 3-1).2.1.

Tftie

Hot Applicable: The plant drainage
system fs not tied to a public sewer
systcsI.
Ref: Technical Data No. 2.

Hot Applicable: System drain pipes
are not buried underground.
Ref: Ma)kdown Checklist Ho. 1 S 2.
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3-llAA Orain pipes when exposed shall be fitted vith
a turned down elbov.

3-11A.5 Orain pipes shall be arranged as not to
expose any part of the sprinkler systesI to
freezing conditions.

3-12

3-12.1

3-12.1.1 Steel pipe with wall thicknesses less than
Schedule 30 (in sizes 8 in. and larger) or
Schedule 40 (in sizes less than 8 in.) shall
not be )oined by threaded fittings, unless a
threaded asseebly has been investigated for
suitability in autoeatic sprinkler
installations and listed for this

service�

.

3-12.'1.2 All threaded fittings and pipe shall have
threads cut to ANSI Standard 82.1, Pipe
Threads (Except Dryseal). Care shall be
taken that the pipe does not extend into the
fitting sufficiently to reduce the waterway.

3-12.1.3 Joint coepound or t'ape shall be applied to the
threads of the pipe and not in the fitting.

3.12.2

3-12.2.1 Melding iethods which coeply vith all of the
requirelents of AMS 010.9, Standard for
Building Service Piping, Level AR-3,
are acceptable leans of )oining fire
protection piping. (See Appendix D.)

3-11A.3 Drain pipes shall not terzIinate in blind spaces
under the building.

Hot Applicable.'Orain pipes do not
terxIinate in blind spaces.
Ref: Malkdown Checklist Ho. 1 8 2.

Not Applicable'. Orain pipes are not
exposed.
Ref: Malkdown Checklist Ho. 1 C 2.

Hot Applicable: Orain pipes are not
sub)ect to freezing.
Ref: Malkdown Checklist Ho. 1 4 2.

Title

Titie
Comply: Piping used in systesIs
protecting safety related areas is
Schedule 40.
Ref: Drawing Ho. 9 - 34.

Open Ital: .Ho documentation was
available to verify this code
requirelent.

Open Iten: Ho documentation was
available to adequately verify this
code requireaent.

Ti tie
Ccxnply': Melding aethods were speci-
fied as neeting ASHE Section IX
requirements which supercede the
listed requirement.
Ref: Technical Oata Ho. 8 4 10.
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3-12.2.2 Welding sections of sprinkler piping in place
inside the building shall not be peraitted.
Sections of branch lines, cross aains or
risers say be shop velded.

Exception'Melding sections of sprinkler
piping in place inside nev buildings under
construction say be pecaitted only when the
construction is noncoabustible and no
canbustible contents are present and when the
velding process is performed in accordance
with NFPA 518, Standard for Fire Prevention
in Use of Cutting and Melding Processes.

Not Applicable: Pipe 5oining in the
contractors access area was by
threaded 5oint.
Ref: Drawing No. 9.

Canply: The piping and the shop
and field fabrication and erection
specifications require proper
fabrication practices under ASNE

qualification procedures.
Rtf: Technical Data No. 1 C 2.

3»12.2.3 Aiding procedures, velders and velding
aachine operators shall be qualified as
required by 3-12.2.11.

Comply'Specifications required all
welders to be qualified and use AEPSC

approved welding procedures.
Ref: Technical Data No. 8 C 10.
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3-12.2A

3-12.2.5

Welded fittings and velded formations
aanufactured, fabricated, or )oined in
conformance with a qualified welding
procedure as set forth herein are an
acceptable product under this standard,
provided 'that aaterials and wall thickness
are coepatibi ~ with other sections of this
standard;

No welding shall be perforaed if there is
inpingeaent of rain, snow, sleet or high
wind on the veld area of the pipe product.

Coeply: Specifications required use
of qualified welding procedures during
fabrication.
Ref: Technical Data No. 8 t 10.

Comply. The piping and the shop
and field fabrication and erection
specifications require proper
.fabrication practices'nder ASHE

qualified procedures.
Ref: Technical Data 1 C 2.



CODE COHPLIAHCE VERIFICATION CHECKLIST

l~FEX3$9
A

Code
Section

Ho.
Code Section

Inforaation Required
Verification Nethod

W ~ Walkdown
. D Oocmont Search

Swaery of Results
(List results and reference

details in calculations,
sketches, etc.. as required)

O

Q
FA

8

$ o

O O
I

O O
CO Q)
IOD 4lV

Ul

Q ~ '0

tD
5

Ao

A
Ql
r+
O

3-12.2.7

3-12.2.8

When reducing a pipe sise in the run of a
main. cross cain. or branch, a suitable
reducing fitting designed for that purpose
shall be used.

Torch cutting and welding shall not be
peraltted as means of aodlfying or repairing
sprinkler systeas.

3-12.2.9 When welding is planned, contractor shall
specify the section to be shop welded on
drawings and the type of fittings or
foraations to be us'ed.

3-12.2.10 Sections of shop welded piping shall be )oined
by means of flanged or flexible gasketed
)olnts or other approved fittings.
Exception: See 3-12.2.2.

3-12.2.6 When welded outlets are foxed:

(a) Holes in piping shall be cut to
full inside dlaaeter of fitting or
shaped, contoured nipple.

(b) Discs shall be retrieved.

(c) Openings in piping shall be smooth.

(d) All slag and other welding residue shall
be removed.

(~ ) Fittings or shaped, contoured nipples of
any length shall not penetrate beyond
the internal diaaeter of the piping.

Coeply.'he piping and the shop
and field fabrication and erection
specifications require proper
fabrication practices under ASNE

qualified procedures.
Ref: Technical Data 1 4 2.

Coeply: All reducing fittings are
suitable where used.
Ref: Technical Data Ho. 4 and Ho. 8
Attactxeent 10.10; Orawing Ho. 9.

Canply: The piping and the shop
and field fabrication and erection
specifications require proper
fabrication practices under ASNE

qualified procedures.
Ref: Technical Oata Ho. 1 t 2.

Canply'The piping and the shop
and field fabrication and erection
specifications require proper
fabrication practices under ASNE

qualified procedures.
Ref: Technical Oata No. 1 C 2.

Caeply: Specifications called out
the use of proper fittings for welded

'iping/joint connections.
Ref: Technical Oata Ho. 8 C 10.
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3-12.2.12 n R rd . The contractor or
fabricator shall maintain certified records,
which are available to the authority having
jurisdiction of the procedures used and the
welders or welding machine operators employed
by him. Records shall show the date and the
results of procedure and performance
qualifications.

3-12.2. 11

3-12.2.11.1 A welding procedure shall be prepared and
qualified before any welding is done.
gualification of the welding procedure to be
used and the performance of welders and
welding operators is required and shall
comply with the requirements of American
Melding Society Standard AWS D10.9, Level
AR-3.

3-12.2.11.2 Each contractor or fabricator shall be
responsible for all welding installed by
him. Each contractor or fabricator shall
have an established written quality
assurance procedure related to control of
the requirements of 3-12.2.6, available to
the authority having jurisdiction.

3-12.2.11.3 Each contractor or fabricator shall be
responsible for qualifying any welding
procedure that he intends to have used by
personnel of his organisation.

3-12.2.11.4 Each contractor or fabricator shall be
responsible for qualifying all of the
welders and welding machine operators
employed by him in compliance with the
requirements of AVS D10.9, Level AR-3.

Title

Comply: See response to code
section 3-12.2.1 and 3-12.2.3.

Comply: See response to code
section 3-12.2.1 and 3-12.2.3.

Comply: See response to code
sections 3-12.2.1 and 3-12.2.3.

Comply: See response to code
section 3-12.2.1 and 3-12.2.3.

Comply: See response to code
section 3-12.2.1 and 3-12.2.3.
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3»12.3

~ 3-12.3.1

3-12.3;2

3-12A

3-12.5

Pipe 5ofned with aachanfcal grooved couplings
shill be joined by a listed coabfnatfon of
couplings, gaskets and grooves. Vhen grooves
are cut or rolled on the pipe they shall be
dfaansfonally coapatfble with the coupling.

Exception: Steel pipe with wall thicknesses
less than Schedule 30 (in sizes 8 fn. and
larger) or Schedule 4D (in sizes less than
8 in.) shall not be joined by couplings used
with pipe having cut grooves.

ffechanical grooved couplings including gaskets
used on dry-pipe systeas shall be listed for-
dry-pipe service.

Joints for the
connection of copper tu e shall be brazed,
Exception Ho. 1: Solder joints slay be
peraitted for wet-pipe systexls in Light
Hazard Occupancies where the tenperature
classification of the fnsta)led sprfnklers is
Ordinary or Intereadfate.

Exception Ho. 2: Solder joints aay be
peraftted for wet-pipe systeas in Ordinary
Hazard-Group 1 Occupancies where the piping is
concealed.

Bh~RRE. Other types of joints shall be
xlade or installed in accordance «ith the
requfrexlents of the listing for this service.

N, D

W, 0

Title

Hot Applicable: There are no
aechanfcal grooved couplings for
these systees as verified by
walkdo«ns and documents.
Ref: Alkdo«n Checklist Ho. 1 4 2;
Technical Dita Ho. 8; Dra«ing Ho. 9-
41.

Hot Applicable: See response to code
section 3-12.3.1.

Hot Applicabl ~ : There are no brazed
or soldered joints for these systeas
as verified by valkdo«ns and
documents.
Ref: Malkdo«n Checklist Ho. 1 4 2;
Technical Data Ho. 8; Drawing Ho.
9 - 41.

Hot Applicable: Other types of 5oints
are not used.
Ref: Technical Data Ho. 8; Dra«ing
Ho. 9 - 41.

+Q+ '0

3-12.6 E~~e~. After cutting, pipe ends shall
have burrs and fins removed.

Coeply: The piping and the shop
and field fabrication and erection
specifications require proper
fabrication practices under ASHE
qualified procedures.
Ref: Technical Data Ha> 1 4 2.
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3-12.6.1

3-13

3-13.1

3-13.1.1

3-13.1.2

3-13.1.2.1

3-13.1.3

khan using listed fittings, the pipe and its
end treateent shall be in accordance with the

'IanufacturerIsinstallation instruction and
the listing.

Fittings used in sprinkler systees shall be of
the aaterials listed in Table 3-13.1.1 or in
accordance with 3-13.1.2. The chsaical
properties, physical properties and diatnsions
of the aaterials listed in Table 3-13.1.1 shall
be at least equivalent to the standard cited in
the table. Fittings used in sprinkler systels
shall be designed to withstand the working pressures
involved, but not less than 175'si (12.1 bars) cold
water [125 psi (8.6 bart) saturated steaa] pressure.

Other types of fittings IIay be used, but only
those investigated and listed for this service..

Exception: Aided fittings or foraations as

permitted

in 3-12.2.

When unique characteristics of a fitting, such
as a tendency to rotate, require support in
addition to that required in Section 3-15,
restraint shall be provided in accordance
with its listing.
Fittings used in sprinkler systeas shall be
extra heavy pattern where pressures exceed
175 psi (12.1 bars).

Exception No. 1: Standard weight pattern
cast-iron fittings 2 in. size and soaller aay
be used where pressures do not exceed 300 psi
(20.7 bars).

Coeply: The piping and the shop
and field fabrication and erection
specifications require proper
fabrication practices under ASNE

'ualified procedures.
Rtf: Technical Data Ho. 1 t 2.

Title

Title

Coeply; All fittings are fabricated
of eIaterials listed in Table 3-13.1.1.
Ref: Technical Data Ho. 8 Section
10.10: Drawing Ho. 9.

Hot Applicable: See response to code
section 3-13.1.1.

Hot Applicable: Valkdowns showed
that fittings described in this code
section are not used.
Ref: Malkdown Checklist Ho. 1 t 2.

Hot Applicabl ~: SystesI pressures
should not exceed the diesel fire
pIxxp relief valve .setting of 165 psi.
Ref: Technical Data No. 7.
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3-13.1 4

3-13.1.5

3-13.2

3-13.3

Exception Ho. 2: Standard voight pattern
aalleablo iron fittings 6 in. size and
saaller aay be used vhere pressures do not
exceed 300 psi (20.7 bars).

Exception Ho. 3: Fittings aay bo used for
systea pressures up to the liaits specified
in listings by a testing laboratory.

Mhore vater pressures are 175 to 300 psi
(12.1. to 20.7 bars), the ANSI standards
perait the use of standard vali pipe and
extra heavy valves. Until pressure ratings
for valves are standardized, tho
aanufacturers'atings shall be observed.

Vhon risers are 3 in. in size or larger, a
flanged )oint or aochanical coupling shall be
used at the riser at each floor.

Screvod unions shall
not be us on p pe larger than 2 in.
Couplings and unions .of other than scroved
type shall be of types approved specifically
for use in sprinkler systeas. Unions, screved
or aechanical couplings, or flanges aay bo
used to facilitate installation.

A one-piece reducing
fitting shal be used vherover a chango is
aade in the size of>the pipe.

Exception: Hexagonal or face bushings aay be
used in reducing the size of openings of
fittings vhen standard fittings of the
required size are not availabl ~ .

N, 0

Hot Applicabl ~: See response to
code section 3-13.1.3.

Coeply: Flangod joints are used at
all risers as verified by valkdovns
and docIawnts.

'ef:Nalkdovn Checklist No. 1 C 2;
Draving No. 19, 35, 39, 40 t 42.

Coaply: Screved unions on systeas
protecting safety-related areas vere
not used on 2" or larger pipe and all "

fittings vert aade of tho proper
aaterial.
Ref: Draving No. 10-34.

Coeply: All reducing fittings are
one piece as verified by valkdowns.
Ref: Nalkdovn Checklist Ho. 1 C 2.

iJP
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3-14

3-14.1

3-14.1.1

3-14.1.2

All valves on connections to water supplies
and in supply pipes to sprinklers shall be
listed indicating valves unless a
non-indicating valve, such as an undergroun'd
gate valve with approved roadway box
coeplete with T-wrench, is accepted by the
authority having 5urisdiction.

~ Such valves shall not close is less than
5 seconds when operated at aaxi~ possible

'speedfroa the fully open position. This is
to avoid daaage to piping by water haaaer.

The following aay not incorporate indicating
devices as part of the valve but the valve
assembly described shall qua)ify as an
indicating valve:

(a) An underground gate valve of listed type
equipped with a listed indicator post,

(b) A listed water control valve asseably
which is noaelly open and requires
constant energy application to close and
keep closed,

(c) A listed water control valve asseebly
which has a reliable position indication
connected to'ia remote supervisory
station.

Orain valves and test valves shall be of
listed type of 175 psi (12.1 bars) cold'water
D25 psi (8.6 bart) saturated steaa] pressure
rating.

M, 0

M, D

Titl~

Titie
Coeply: Systeas are provided with
listed indicating valves which
control water supply.
Ref: 'Malkdown Checklist Ho. 1 C 2;
Orawing Ho. 21.

Comply: Orain and test valves are
bronze rated at 200 M.O.G.
Ref: Malkdown Checklist Ho. 1 C 2;
Orawing No. 10-34.
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3-14.1.3 Check valves shall be listed and shall be
installed in a vertical or horizontal
position in accordance vith their listing.

N, D Ccoply. Check valves for the Appendix
R pre-action systems are Kennedy eodel
125A and are U.L. listed.
Ref: l4lkdovn Checklist No. 1 C 2;
Draving No. 21..
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3»14.2

3-14.2.1

3-14.2.2

3-14.2.3

Each systea shall be provided vith a listed
indicating valve so located as to control all
sources of vater supply except fire
deparbeent connections.

At least one listed indicating valve shall be
installed in each source of vater supply
except fire depar tIeent connections.

Valves controlling sprinkler systesIs except
underground gate valves vith roadvay boxes,
shall be supervised open by one of the
folloving Nethods: .

(a) Central station, proprietary or remote
station alara 'service,

(b) Local alara service vhich vill.cause the
sounding of an audible signal at a
constantly attended point,

(c) Locking valves open,

M, D

M, D

Title

Coeply: Pre-action system valves for
the relaining iteas vere adequate.

Does Not Ceeply: The isolation
valves to the vet pipe systees in
the folloving areas vere Daaesbury
butterfly valves vhich are not U.L.
listed for the fire service.
~ AFN corridor and Units 1 and 2

AN pump rocNIs.'nit 1 and 2 D.G. corridors.

Coeply'See response to code
section 3-14.2.1.

Does Not Coeply: See response
to code section 3-14.2.1.

Coeply.'solation valves for the
vetpipe systeas and the pre-action
systesIs are provided vith taIxper
sviiches. In addition, valves are
also sealed open by plastic tag.
Ref: Malkdovn Checklist No. 1 C 2;
Technical Data No. 2.
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3-14.2.4

3-14.2.5

3-14.2.6

3-14.2.1

3-14.3

(d) Sealing of valves and approved weekly
recorded inspection when valves are
located within fenced enclosures under
the control of the owner.

lien there is Nore than one source of water
supply, a check valve shall be installed in
~ ach connection.

Exception: Ken cushion tanks are used with
automatic fire pueps, no check valve is
required in the cushion tank connection.

A check valve shall be installed in each water
supply connection if there is a fire departxIent
connection on the systexI.

When a singl ~ wet-pipe sprinkler systea is
equipped with i fire department connection,
the alarw valve is considered a check valve
and an additional check valve shall not be
required.

In a city connection serving as one source of
supply, the city valve in the connection say
serve as one of the required valves. A
listed indicating valve or an indicator post
valve shall be installed on the system side of
the check valve. (See Figure A-3.14.2.5.)

Exception: %hen a,wet-pipe sprinkler systea is
equipped with an (ilarxI) check valve, a gate
valve is not required on the systesI side of the
(alaIxI) check valve.

d @hen there is aore
than one contro valve, peINanently xIarked
identification signs indicating the portion
of the systee controlled by each valve shall
be provided.

Embossed plastic tape, pencil, ink, crayon,

M, D

N, D

Coeply; Each fire puep discharge
is provided with a check valve.
Ref: Technical Data No. 2.

Hot Applicable.'There are no fire
department connections on systesIs
protecting safety related areas.
Ref: l41kdown Checklist Ko. 1 C 2.

Hot Applicabl ~ .'.There are no fire
departInent connections on systeis
protecting safety related areas.
Ref: Nalkdmm Checklist Ho. 1 4 2.

Hot Appl icabl ~: The plant utilixes
a private water supply.
Ref: Technical Data No. 2.

Coeply: Standard natal signs to
identify control valves are provided
per specification requirements and
were verified by walkdowns and
docueents.
Ref: Nalkdown Checklist Ho. 1 S 2;
Technical Data Ho. 10 Seption 4.10.
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3-15

3-15;1

3-15.1.1

crayon, etc., shall not be considered
perwanent aarkings. The sign shall be
secured vith noncorrosive wire,. chain,
or other sIeans.

Type of hangers and installation
xlethods shall be in accordance with the
requlreslents of Section 3-15.

The coeponents of hanger asseeblies which
directly attach to the pipe or to the
building structure shall be listed.

Exception Ho. 1: Hild steel hangers formed
froa rods need not be listed.

Exception Ho. 2: .Hangers and installation
xlethods certified 'by a registered
professional engineer for the following:

(a) Designed to support five times the
veight of the water-filled pipe plus 250
lb. (114 kg) at each point of piping

'upport.

(b) These points of support are enough to
support the sprinkler systesI.

NI D

Title
Nth the exception of the Contractor's
Access area, the suppression system
piping for the systesls evaluated under
this edition is selsxllcally supported
and requires no further analysis.
The pilot piping, with a few
exceptions (the 587 ft.'and 591 ft.
elevations) is not seissllcally
supported. The Contractor's Access
suppression piping and the pilot for
the systems evaluated are reviewed
against the applicable requirements
in 3-15 of this code.
Ref: Drawings Ho. 9 - 42.

CIxnply: The hangers evaluated for
the Contractor's Access vere observed
during valkdowns and coapared to listed
assemblies shown on other docunents.
The pilot hangers are also listed for
this service.
Ref: Nalkdovn Checklist Ho. 1 C 2;
Technical Data Ho. 6 4 10;
Drawings Ho. 9 —42.
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m
(c) Ferrous eIaterials are used for hanger

coaponents. Detailed calculations shall
be subeIitted, when required by the
reviewing authority, showing stresses
developed both in hangers and piping and
safety factors allowed.

3-15.1.2 Sprinkler piping or hangers shall not be used
to support non-systesI cooponents.

Coeply: 'Malkdowns. showed that
sprinkler systel piping and hangers
are independent of other systems.
Ref: Nalkdown Checklist Ho. 1.4 2.
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3-15.1.3

3-15.1 4

3-15.1.5

3-15.1.6

Sprinkler piping shall be substantially
supported froxI the building structure which
exIst support the added load of the
water-filled pipe plus a ainiaxm of 250 lb
(114 kg) applied at the point of hanging.

Sprinkler piping shall be supported
independently of the ceiling sheathin'g.

Exception: Toggle hangers shall be used only
for the support of pipe l-l/2 in. or smaller
in size under ceilings of hollow tile or
Netal lath and plaster.

@hen sprinkler piping is installed below
ductwork, piping shall be substantially
supported froxI the. building structure oI froa
the steel angles supporting the ductwork
provided the angles confoIxI to Table 3-15.1.6.

'For trapeze hangars. the xIinimm size of steel
angle or pipe span between purlins or Joists
shall be as shown in Table 3-15.1.6, all
angles to be used with longer leg vertical.
Any other sizes or shapes giving equal or
greater section zIodulus will be acceptable.
The trapeze lecher shall be secured to
prevent slippage.

M, D

N, D

Cceply: This building structure is
concrete. Sufficient detail was
available to show installation.
Ref: Malkdown Checklist Ho. 1 4 2;
Drawings Ho. 9 - 42; Technical Data 6
4 10.

Not Applicable: Conditions described
in this code section (sheathing) do
not exist.
Ref: Nalkdown Checklist No. 1 C 2.

Coeply'Malkdowns verified that
sprinkler piping is not. supported
froxI the ductwork.
Ref: 'Alkdown Checklist Ho. 1 t 2.

Hot Applicable: The hangers described
in this code section were not
supporting the piping evaluated.
Ref: Nalkdown Checklist Ho. 1 C 2;
Drawings Ho. 9 - 42.
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3-15.1.7

3-15.1.8

3-15.1.9

The size of hanger rods and fasteners required
to support the steel angle iron or pipe
indicated'n Table 3-15.1.6 shall cIxnply with
3-15 4.

Eye rods and ring hangers shall be secured
with necessary lock washers to prevent
lateral Notion at the point of support.

Holes through concrete beams Nay also be
considered as a substitute for hangers for
the support of pipes.

M, 0

MI 0

Hot Applicable: This code requireeIent
is for trapese type hangers. See

response to code section 3-15.1.6.

Canply: See response to code
section 3-15.1.1.

Not Applicable: The piping evaluated
was not supported in the fashion
described in this code requirement.
Ref: Malkdown Checklist Ho. 1 t 2;
Drawings No. 9 - 12.

3-15.1.10 Mith steel
pipe or copper tube as specified in 3-1.1.1,
the sIaxi~ distance between hangers shall
not exceed 12 ft. (3.7 N) for 1 and 1-1/4 in.
sixes nor 15 ft. (4.6 xI) for siies 1-1/2 in.
and larger except as provided in 3-15.6.
(See Figure A-3-15.1.10.)

3-15.1.11 Mhen sprinkler piping is installed in storage
.racks as defined in NFPA 231C, piping shall
be substantially supported froxI the storage
rack structure or building in accordance with
all applicable provisions of Section 3-15.

M, 0 Comply: The piping evaluated is
provided with hangars/supports spaced
in accordance with this code section.
Ref: Malkdown Checklist No. 1 C 2;
Drawings No. 9 - 42.

Not Applicable: There are no systems
protecting storage racks installed for
safety related areas.
Ref: Malkdmm Checklist No. 1 4 2.
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3-15.2

3-15.2.1 Listed inserts set in concrete sIay be
installed for the s'lIpport of hangers. Mood

plugs shall not be used.

M, D

Title

Coeply: All inserts are set in
reinforced concrete. The expansion
shields have been tested and accepted
by AEP as docusIented on AEP form
CE-138F.
Ref: Technical Data No 6 4 10;
Malkdown Checklist Ho. 1 t 2;
Drawings No. 9 - 42.



O'EA ~ 6 ' b r, A[l C ~ li kit i g- 0 ~ ~,

CODE COHPLIANCE VERIFICATION CHECKLIST
HHL3239Q

Code
Section

No.
Code Section

Information Required
Verification Nethod

lt Malkdown
~ 0 DocwuInt Search

SuxNIary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

W
M MD D
I I
WD D
cxI cm
I IDD IAIV

Vl

O
O

O
CL
IO

O
B
O

fQ

Ae

e
Mo

Wo
A
Ql
r+
~e
O

3-15.2.2

3-15.2.3

3-15.2.4

3-15.2.5

Listed expansion shields for supporting pipes
under concrete construction may be used in a
horizontal position in the sides of beams.
In concrete having gravel or crushed stone
aggregate, expansion shields may be used in
the vertical position to support pipes 4 in.
or less in diameter.

For the support of pipes 5 in. and larger,
expansion shields if used in the vertical
position shall alternate with hangers
connected directly to the structural members
such as trusses and girders, or to the sides-
of concrete beams. In the absence of
convenient structural menbers, pipes 5 in.
and larger.may be supported entirely by
expansion shields in the vertical position,
but spiced not over 10 ft. (3 sI) apart.

Expansion shields shall not be used in
ceilings of gypsum oI sixIilar soft material.
In cinder concrete, expansion shields shall
not be used except on branch lines where they
shall alternate with through bolts or hangers
attached to beams.

lien expansion shields are used in the
vertical position, the holes shall be drilled
to provide uniform contact with the shield
over its entire circumference. Depth of the
hole shall be not less than specified for the
type of shield used.

M, 0

Hot Applicable: The Contractor's
Access Area piping is supported by
steel beams.
Ref: Nalkdown Checklist No. 1 C 2.

Not Applicable: The Contractor's
Access Area piping is supported by
steel beams.
Ref: 'Alkdown Checklist No. 1 C 2. .

Comply. All inserts are set in
reinforced concrete. The expansion
shields have been tested and accepted
by AEP is docImIented on AEP form
CE-138F.
Ref: Technical Data Ho. 6 4 10;
Malkdown Checklist Ho. 1 4 2;
Drawings Ho. 9 - 42.

Hot Applicabl ~ : The application
described in thii code section was
not used to support system piping.
Ref: Malkdown Checklist No. 1 L 2.

Comply: All expansion shields were
used in reinforced concrete.
Ref: Malkdown Checklist Ho. 1 C 2.

Comply.'The installation of expansion
shields was done in accordance with
AEP procedures.
Ref: Technical Data Ho. 6.
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3-15.2.6

3-15.3-

3-15.3.1

3-15.3.2

3-15.3.3

3-15.3A

3-15A

3-15A.1

Holes for expansion shields in the side of
concrete beaas shall be above the center line
of the beaa or above the bottoa'reinforceaent
steel rods.

Puffer driven studs, IIelding studs, and the
tools used for installing these devices shall
be listed by a testing laboratory and
installed within the liaits of pipe size,
installation position, and construction
aaterial into IdIich they are installed as
expressed in individual listings or approvals.

The ability of concrete to hold the studs
varies IIldely according to type of aggregate
and quality of concrete, and it shall be
established in each case by testing concrete
on the fob to deteraine that the studs IIill
hold a alniaua load of 150 lb. (341 kg) 'for
2 in. or saaller pipe, 1000 lb. (454 kg) for
2-1/2. 3, or 3-1/2 in. pipe, and 1200 lb.
(545 kg) for 4 or 5 in. pipe.

When increaser couplings are used, they shall
be attached directly to the pounder driven
stud or IIelding stud.

Melded studs oI other hanger parts shall not
be attached by IIelding to steel less than US
Standard, 12 gage.,

I

Hanger rod size shall be the saae as that
approved for use IIlth the hanger asseably and
the size of rods shall not be less than that
given in Table 3-15A.1.

Exception: Rods of saaller diaaeter aay be

MI D

M, D

Hot Applicable: The application
described in this code section was
not used to support systea piping.
Ref: 'Alkdovn Checklist Ho. 1 t 2.

Title

Open Iten'. The aaterials and tools
used during the initial installation
could not be verified.

Coaply: See response to code
section 3-15.2.2.

Hot Applicable: See response to
code section 3-15;3.1.

Hot Applicable'See response to
code section 3-15.3.1.

Title

Coaply.'The drawings shmI that the
hangers for the pilot piping aeet the
ainiaal requireaents of this code
section.
Ref: Drawing Ho. 18.
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used Ken the hanger assembly has been tested
and listed by a testing laboratory and
installed within the lieits of pipe size
expressed in individual listings or
approvals. For rolled threads, the rod size
shall not be less than the root dialeter of
the thread.

TABLE 3-15A.l

Also, see response to code
section 3-15.1.1.

Up to and inc uding 4 in.
5, 6 and 8 in.

10 and 12 in.

In m
3/8 9.5
1/2 12.7
3/8 15.9
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3-15A.2 5LJfg~. The size of the rod material of
"U" hooks shall be not less than that given
in Table 3-15A.2.

TABLE 3-15A.2

M, 0 Coeply: See response to code
section 3-15A.1.

O
Q RiaLliim In

Up to 2 in. 5/16
2-1/2 in. to 6 in. 3/8

8 in. 1/2

7.9
9.5

12.7
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3-15A.3 The size of the rod aaterial for eye rods
~ shall not be less .than specified in Table

3-15A.3.

TABLE 3-15.4.3

N d E

1, 0 Cceply: See response to code
section 3-15.4.1.

Wm

Hm~
Up to 4 in.

5-6 in.
8 in.

3/8 9.5
1/2 12.7
3/4 19.1

In m
3/8 9.5
1/2 12.7
1/2 12.7



CODE COHPLIANCE VERIFICATION CHECKLIST

HERbJMSQ

Code
Section

.Ho.
Code Section

Inforwatlon Required
Verification Hethod

M » Malkdmm
0 Oocwent Search

Swaary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

3-15AA ~. For ceiling flanges and "U" hooks.
screw diaansions shall be not less than those
given in Table 3-15AA.

Exception: Mhen the thickness of planking
and thickness of flange does not periit the
use of screws 2 in. (51 aa) long, screws of
1-3/4 in. (44 m) long Nay be peraitted with
hangers spaced not over 10 ft. (3 e) apart.
Mhen the thickness of beais or Joists does
not periit the use of screws 2-1/2 in. (64
m) long, screws 2 in. (512 ae) long say be
permitted with hangers spaced not over 10 ft.
(3 e) apart.

TABLE 3-15AA

Hot Applicable: The screws described
in this. code section vere not used to
support systea piping.
Ref: Malkdem Checklist Ho. 1 C 2.
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Up to 2"

EEL 'iiZt
Up to 2"

5» 3» 3 5»
4» 5» 8»

8»'tu~
Up to 2"
2.5»> 3". 3.5"
4» 5» 5»
8"

Rim~<
Up to 2"
2.5». 3» 3
4» 5» 5»
8»

Mood Screw Ho. 18 x 1-1/2 in.

Mood Screw Ho. 18 x 1-1/2 in.
Lag Screv 3/8 in. x 2 in.
Lag Screw 1/2 in. x 2 in.
Lag Sc'rev 5/8 in. x 2 in.

Mood Screw Ho. 18 x l-l/2 in.
Lag Screv 3/8 in. x l-l/2 in.
Lag Screw 1/2 in. x 2 in.
Lag Screw 5/8 in. x 2 in.

Lag Screv 3/8 in. x 2-1/2 in.
Lag Screw 1/2 in. x 3 in.
Lag Screw 5/8 in. x 3-in.

Qwi
~Q

For Sl Units: 1" 25.4 ae
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3-15A.S The size bolt or lag (coach) screw used with
an eye rod or flange on the side of the.beaa
shall not be less than specified in Table
3-15A.5.

Exception: Mhen the thickness of beams or
Joists does not perait the use of screws
2-1/2 in. (64 aa), screws 2 in. (51 aa) aay
be permitted with hangers spaced not over
10 ft. (3 a) apart.

TABLE 3-15A.S

Length of
Siae of Lag Screw
Bolt or Used with

4t~mt MegdJham
Za m In m

Up to t including 2" 3/8 9.5 2-1/2 64
2-1/2 to 6" (inclusive) 1/2 12.7 3 76
8N 5/8 15.9 3 76

3-15.4.6 Drive screws shall be used only in a
horizontal position as in the side of a beaa.
Wood screws shall not be driven. Nails 'are
not acceptable for fastening hangers.

3-15.4.7, Screws in the side of a timber or Joist shall
be not less than 2-.1/2 in. (64 m) froa the
lower edge when su)porting branch lines. and .

not less than 3 in. (76 ra) when supporting
main lines. This lhall not apply to 2 in.
(51 am) or thicker nailing strips resting on
top of steel beans.

3-15A.8 The nini~ thickness of plank and the mini~
width of lower face of beans or Joists in

Not Applicable: See response to
code section 3-15AA.

Not Applicable: See response to
code section 3-15AA.

Not Applicable: See response to
coda section 3-15AA.

Not Applicable: See response to
code section 3-15A.4.

~ol 0
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which lag screw rods are used shall be given
in Table 3-15.4.8.

TABLE 3-15.4.8

Up to 2 n.
2-1/2 in. to 3-1/2 in.
4 in and 5 in.
6 in.

Hominal
Plank

XhhkDRXE
Jn m

3 - 76
4 102
4 102
4 102

Hominal
Ndth of

fhaHam
2 51
2 51
3 76
4 102

POO Q
I I

D O
co cD
I I

CID Cd

Ul

~O~a
gum

O
O

n
O
CL
lD

C)
O

lD

O
Ql

Ao
0

Lag screw rods shall not be used for support
of pipes larger than 6 in. All holes for lag
screw rods shall be pre-drilled 1/8 in.
(3.2 sa) less in diameter than the root
diameter of the lag screw thread.

3-15.5 This
subsection applies to the support of steel
pipe or copper tube as specified in 3-1.1.1,
sub)ect to the provisions of 3-15.1.10.

3-15.5.1 On branch lines, there shall be not less than
one hanger for each length of pipe.

3-15.5.2

Exception'.. Hangers may be located as
provided in 3-15.5.2 to 3-15.5.6 inclusive.

The distance between the hanger and center
line of upright spri,nkler shall be no less
than 3 in. (76 ae).

3-15.5.3 The unsupported length between the end
sprinkler and the last hanger shall be not
more than 36 in. (914 aa) for 1 in. pipe, or
48 in. (1219 am) for l-l/4 in. pipe. When

1, 0

MI D

N, D

Information Only

Comply: Hangers are provided for each
length of pipe on branch lines.
Ref: Malkdown Checklist Ho. 1 S 2;
Drawings No. 9 - 42.

Comply: Hangers are provided within
the tolerances described in this code
requirement.
Ref: Nalkdown Checklist Ho. 1 C 2;
Drawings No. 9 - 42.

Comply'The lengths specified in this
requirement are not exceeded.
Ref: Malkdown Checlist No. 1;
Drawings No. 9 - 42.
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3-15.5 4

3-15.5.5

3-15.5.6

3-15.6

3-15.6.1

these limits are exceeded, the pipe shall be
extended beyond the end sprinkler and
supported by an additional

hanger.'han

sprinklers are lass than 6 ft. (1.8 a)
apart. hangers aay be spaced up to. but not
exceeding, 12 ft. (3.7 a). (See Figure
A-3-15.5A.)

Starter lengths less than 6 ft. (1.8 a) do not
require a hanger, except on tha end line of a
side-feed system, or where an intermediate
cross main hanger has been omitted.

Hangers are not required on 1 in. eras not
over 12 in. (305 sxI) long for copper tube,
nor 24 in. (610 xxI) long for steel pipe froa
branch lines or cross aains.
(See 3-13.1.2.1.)

This
subsection applies to the support of steel
pipe only as specified.in 3-1.1.1, sub)act to
the provisions of 3-15.1.10. Intermediate
hangers shall not be omitted for copper tube.

On cross mains, there shall be at least one
hanger between each. two branch lines.

Exception Ho. 1: In bays having two branch
lines, the lnteraed(ate hanger aay be omitted
provided that a hanger attached to a purlin
is installed on each branch line located as
near to the cross main as the location of the
purlin permits. fSee Figure A-3-15.6.1(A).3
Renainlng branch line hangers shall be
installed in accordance with 3-15.5.

M, 0

M, D

M, 0

Not Applicable: Sprinklers are not
spaced less'han 6 ft. apart.
Ref: Malkdown Checklist No. 1 C 2;
Drawings Ho. 9 - 42.

Comply: The requirements of this
code section are applicable to the
Contractor's Access. Hangers are
spaced so that the requirements are
aat.
Ref: Drawing No. 9.

Comply. The limitations of this
code section are not exceeded.

Inforaation Only

Comply: A ainiaua of one hanger is
provided on the cross aains between
each two branch lines.
Ref: Malkdown Checklist No. 1 C 2.
Drawings Ho. 9 - 12.
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3-15.6.2

3-15.7

3-15.7.1

3-15.7.2

Exception Ho. 2: In bays having three or
sore branch lines, either side or center
feed, one (only) interaediate hanger aay be
oaitted provided that a hanger attached to a
urlin is installed on each branch line
ocated as near to the cross aain as the

location of the purlin peraits. (See Figures
A-3-15.6.1(8) and A-3-15;6.1(C).] Reaaining
branch line hangers shall be installed in
accordance with 3-15.5.

At the end of the cross nain, interaediate
trapeze hangers shall be installed unless the
cross nain is extended to the next franing
aenber with an ordinary hanger installed at
this point, in which event an interaediate
hanger say be omitted in accordance with
3-15.6.1 , Exception Hos. 1 and 2.

Risers shall be supported by attacheents
directly to the riser or by hangers located
on the horizontal connections close to the
riser.

In multi-story buildings, riser supports shall
be provided at the lowest level, at each
alternate level above and below offsets, and
at the top of the .riser. Supports above the
lowest level shall also restrain the pipe to
prevent seveeent by an upward thrust when
flexible fittings hre used. @here risers are
supported fran the ground, the ground support
constitutes the first level of riser support.
@here risers are offset or do not rise from
the ground, the first ceiling level above the
offset constitutes the first level of riser
support.

Coop]y.'The cross aeins are not
extended to a point where the
requi reeents of this code section
are exceeded.
Ref: Alkdmm Checklist Ho. 1 4 2;
Orawings No. 9 - i2.

Titl~

Coeply: Malkdowns show that all
systea risers are adequately
supported.
Ref: Nalkdown Checklist No. 1 C 2.

Caeply'ee response to code
section 3-15.7.1.
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3-15.7.3 Sprinkler and tank risers in vertical shafts,
or in buildings with ceilings over 25 ft.
'(7.6 a) high, shall have at least one support
for each riser pipe section.

3-15.7.4 Claips support)ng pipe by scans of set screws
shall not be used.

3-16

3-16.1
used sprinklers are as follows:

(a) Upright Sprinklers. Sprinklers designed
to be installed in such a way that the water
spray is direct upwards against the deflector.

(b) Pendent Sprinklers. Sprinklers designed to
be installed in such a way that the water
streaw is directed downward against the sprinkler.

(c) Sidewall Sprinklers. Sprinklers having
special deflectors which are designed
to discharge Nost of the water away frow
the nearby wall in a pattern reseibl)ng
one quarter of a sphere, with a siall
portion of the discharge directed at the
wall behind th'e sprinkler.

(d) Extended Coverage Sidewall Sprinklers.
Sprinklers with special extended,
directional, discharge patterns.

(e) Open Sprinklers. Sprinklers fry which
the actuating eleaents have been reeoved.

M, D

Hot Applicable: The contractor's
access valve is.located )axed)ately
outside the hazard. The area does
not have the conditions described in
this requireeent.
Ref: 'Alkdown Checklist 1 4 2.

Coiply: The type of hanger described
in this code section does not provide
support of the piping evaluated.
Ref: Malkdown Checklist 1 C 2;
Orawings Ho. 9 - 42.

Ti tie

Inforaat) on Only

Pendant and upright sprinklers were
used in the systeos rev)ewed.
Ref: Drawings Ho. 9 - 42.

Side~all spr)nklers were used in
the Auxiliary Building preaction
sprinkler systees reviewed.
Ref: Oraw)ngs Ho. 9 - 42.
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(g)

(h)

Corrosion Resistant Sprinklers.
Sprinklers with special coatings or
platings to be used in an atlosphere

. which would corrode an uncoated
sprinkler.

Kozzles. Devices for use in applications.
requiring special discharge patterns,
directional spray, fine spray, or other
unusual discharge characteristics.

Dry Pendent Sprinklers. Sprinklers for
use in a pendent position in a dry-pipe
systel or a wet pipe systea with the
seal in a heated area.

Dry Upright Sprinklers. Sprinklers
which are designed to be installed in an
upright position, on a wet-pipe systel,
to extend into an unheated area with a.
seal in a heated area.

Closed head directional spray nozzles
were used to protect the CCV punps in
the Auxiliary Building.
Ref: Drawings No. 9 - 42.
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(n)

Ornamental Sprinklers. Sprinklers which
have been painted or plated by the
manufacturer.

flush Sprinklers. Sprinklers in which
all or part of the body, including the
shank thread, is zIounted above the lower
plane of the ceiling.

Recessed Sprinklers. Sprinklers in
which all or paIlt of the body, other
than the shank thread, is aounted within
a recessed housing.

Concealed Sprinklers. Recessed
sprinklers with cover plates.

Old Style Sprinklers. Sprinklers which
direct only froa 40 to 60 percent of the
total water initially in a downward
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3-16.2

3-16.2.1

3-16.2.2

direction and which are designed to be
installed with the deflector either
upright or pendent.

(o) Residential Sprinklers. Sprinklers
which have been specifically listed for
use in residential occupancies.

Only listed sprinklers shall be used and shall'e

installed in accordance with their listing.

Exception: lien construction features or
other special situations require unusual
water distribution, listed sprinklers xIay be
installed in other positions than anticipated
by their listing to achieve specific results.

Sprinklers shall not be altered in any respect
or have any type of ornanentation or coating
applied after shipeent frceI the place of
manufacture.

3-16.2 4 Old styl ~ sprinkler~ shall not be used in a
nev installation.

Exception No. 1: For installation under
piers and wharves where construction features
require an upward discharge to vet the
underside of decks and structural sIembers
supporting the decks, a sprinkler that
projects water upward to vet the overhead

3-16.2.3 Sprinklers shall not be used for systea
working pressures exceeding 175 psi
(12.1 bars).

Exception: Higher design pressures xIay be
used when sprinklers are listed for those
pressures.

N, D

Title

Coeply: All sprinklers used were
listed.
Ref: 'Alkdown Checklist Ho. 1 C 2;
Technical Data Ho. 10.

Coeply: Walkdowns show that the
sprinklers had not been altered or
coating applied.
Ref: 'Alkdown Checklist Ho. 1 S 2.

Coeply: Walkdowns and the systesI
description show that the working

ressures for all systeus are
etveen 100 - 150 psi.

Ref: Technical Data No. 2;
Malkdovn Checklist Ho. 1 C 2.

Coeply: Old-styl ~ sprinklers vere
not used in systems protecting
safety-related areas.
Ref: Technical Data Ho. 10.
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3-16.2.S

shall ba used. This can be acccxnplished by
using standard pendent sprinklers installed
in an upright position or by the use of old
styl ~ sprinklers. See NFPA 87; Standard for
the Construction and Protection of Piers and
Wharves ~

Exception Ho. 2: Old style sprinkler shall
be installed in fur stor'age vaults. See
4-4.17.3. Also see HFPA 81. Standard on Fur
Storage and Fmigation and Cleaning.

Exception Ho. 3: Listed old style sprinklers
Nay be used when cohstruction features or
other special situations require unique water
distribution.

Sidewall sprinkles shall be installed only in
light hazard occupancies.

Exception: Sidewall sprinklers specifically
listed for use in ordinary hazard occupancies.

3-16.2.7

3-16.2.&

Open sprinklers sIay ba used to protect special
hazards, for protection against exposures, or
in other special locations.

When nonoetalllc ceiling plates (escutcheons)
are used they shall be listed.

3-16.2.6 Extend coverage sidewall sprinklars shall be
installed only in accordance with their
listing.

W,O Cooply: Sidewall heads used were
Viking C-4s which do not carry
specific approval for ordinary hazard
occupancies. See response to code
section 4-5.1.1 for )ustlfication.
Ref: Walkdown Checklist Ho. 1 t 2.

Hot Applicable: Extended coverage
sidewall sprinklers are not used on
systems protecting safety-related
areas'ef:

Walkdown Checklist Ho. 1 C 2.

Information Only

Hot Applicale.'scutcheon plates
are not used in systems protecting
safety-related areas.
Ref: Walkdown Checklist Ho. 1 4 2.

0
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3-16.2.9 Residential sprinklers eay be used in
residential portions of any occupancy
provided they are installed in conformance
with their listing and the positioning
requirements of HFPA 130, Sprinkler Systems
in One- and Two-Family Dwellings.

Hot Applicable: There are no
components of this type installed for
protection of safety related areas.
Ref: Nalkdmm Checklist No. 1 t 2.
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3-16.3

3-16.3.1

3-16.3.2

3-16.3.3

3-16.3A

3-16.3.5

3-16A

3-16.1.1

Mhen sprinklers are replaced, the replacement
sprinkler shall be of the saae type, orifice,
and temperature rating unless conditions
require a different type sprinkler be
installed. The replacement.sprinkler shall
then be of a type, orifice, and tenperature
rating to suit the new conditions.

Old styl ~ sprinklers may be replaced with old
style sprinklers, or with the appropriate
pendent or upright sprinkler.

Old styl ~ sprin'klers shall not be used to
replace pendent or upright sprinklers.

Extreme care shall be exercised when replacing
horirontal side~all and extended coverage
sidewall sprinklers to assure the correct
replacement sprinkler is installed.

Sprinklers which have been painted or coated,
except by the manufacturer, shall be replaced
and shall not be cleaned by use of chemicals,
abrasives, or other means. (See 3-16.9.2)

Listed corrosion-resistant or special coated
sprinklers shall be installed in locations
where chemicals, moisture or other corrosive
vapors exist sufficient to cause corrosion of
such devices as in paper mills, packing

Title

Coeply: Spare sprinklers are
of the proper types and rating,
plant work control procedures will
ensure proper head replacement.
Ref: Malkdem Checklist Ho. 1 C 2.

Comply: See response to
code section 3-16.2A.

Comply: See response to
code section 3-16.2A.

Coeply: See response to code
section 3-16.3.1.

Comply'. Reference response to code
section 3-16.2.2.

Title

Hot Applicable: The plant areas being
evaluated do not contain corrosive or
harardous abnospheres as verified by
walkdown.
Ref: Nalkdown Checklist No. 1 & 2.
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AL

3-16.5.2 For light hazard occupancies not requiring as
arch eater as is discharged by a nominal 1/2
in. (12.7 aa) orifice sprinkler, sprinklers
having a saaller orifice nay be used sub]ect
to the foiling restrictions:

(a) Swall orifice sprinklers shall not be
used on dry-pipe, pre-action or coebined
dry-pipe and pre-action systels.

Exception: Outside sprinklers for protection
froa exposure fires. See Chapter 6.

(b) An approved strainer shall be provided
in the riser or feed Wain Rich supplies
sprinklers having orifices saaller than'/8 in. (9.5 aa).

Table 3-16.5 Sprinkler Discharge Characteristics Identification

Info+ation Only

Noainal
Orifice

Size Orifice~1
Percent of
Noainal

wKs2 1/2 in, Thread

Noainal
Orifice Size

Harked On

O O
I I

O O
CO Ca
IDO 4)V

Vl

to
s

Mo

O
Ql
E+

O

1/4 Seal 1

5/16 Seal 1

1.3-1.5

1.8-2.0

25 1/2 in. NPl'es
33.3 1/2 in. NPT Yes

1/2 in. NPT Yes

1/2 in. NPT Yes

1/2 in. HPl'o

3/8 -Seal 1: 2.6-2.9

7/16 Seal 1

1/2 Standard

17/32 Large

i 1.0-4A

5.3-5.8 100

7.4-8.2 140 3/4 in. NPT No
or 1/2 in. NPT Yes

Yes

Yes

Yes

Yes

No
Yes

aQ
W~m
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3-16.5.3

o 3-16.6
~ CL

fD

1See A-3-16.5.2
"K" factor is the constant in the foraula

Vhere Q ~ K mltiplied by the square root of P

Q Flow in gpa
P a Pressure in psi

For SI Units: Qn ~ Ka Nultiplied by the square root of Pa
Where Qn ~ flow in L/sin

Pn ~ Pressure in bars
Ka i 14 K

For locations or conditions requiring sere
water than is discharged by a naeinal 1/2 in.
(12.7 aa) orifice sprinkler, a sprinkler
having a larger orifice say be used. Large
orifice sprinklers having 1/2 in. national
pipe thread shall not be installed in new
sprinkler systems.

N, 0 Hot Applicable: All heads are
standard 1/2-inch orifice as
identified by specifications and
walkdown.
Ref: Nalkdown Checklist Ho. 1 S 2;
Technical Data Ho. 10; Drawing Ho.
10-34.

Title
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3-16.6.1 The standard teeperature ratings of autolatic
sprinklers are shown in Table 3-16.6.1
Autoaatic sprinklers shall have their fraie
ares colored in accordance with the color
code designated in Table 3-16.6.1 with the
following exceptions:

Exception Ho. 1: The color identification
for coated sprinklers aay be a dot on the top
of the deflector, the color of the coating
Naterial or colored frame ares.

Exception Ho. 2: Color identification is not
required for plated sprinklers, flush,
recessed and concealed sprinklers or siailar
decorative types.

Coeply: Franc ares of sprinklers
were verified as being the appropriate
color in all areas that were'accessible.
Ref: lhlkdown Checklist Ho. 1 C 2.
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Table 3-16.6.1 Sprinkler Discharge Characteristics Identification

Hax
Ceiling

Tenp.
~F ~C

Teaperature
Rating

~ F ~C
Teaperature Col or

Classification Code
Glass Bulb

Colors

C)
I

Cl
cQ
I

ED
ED

C)

M
ED
I

co
I

CAI

Ill

iran

Ag

O
O

O
O.
In

O

In
I

O
QJ

O

100 38
150 66
225 107
300 149
375 191
475 246
625 329

135 to 170
175 to 225
250 to 300
325 to 375
400 to 475
500 to 575
650

57 to 77
79 to 107

121 to 149
163 to 191
204 to 246
260 to 302'43

Ordinary
Interaediate
High
Extra High
Very Extra High
Ultra High
Ultra High

3-16.6.2 Ordinary tenperature rated sprinklers shall be
used throughout buildings.

Exception No. 1: llhere aaxixxaI ceiling
teaperatures exceed 100'F (38'C), sprinklers
with tenperature ratings in accordance with
the aaxisxaI ceiling tenperatures of Table
3-16.6.1 shall be used.

Exception No. 2: Interaediate and high
tenperature sprinklers aay be used throughout
ordinary and extra hazard occupancies. lkere
situations involve high piled or rack storage
refer to NFPA 231, Standard on Indoor General
Storage and NFPA 231C, Standard for Rack
Storage of Haterialk.

Exception No. 3: Sprinklers of interaediate
and high teaperature ratings shall be
installed in specific locations as required
by 3-16.6.3.

Uncolored
llhite
Blue
Red
Green
Orange
Orange

'MI 0

Orange or Red
Yeller or Green
Blue
Purple
Black
Black
Black

Coaply: Sprinkler heads in all
safety-related areas were of the
interaediate or high teaperature
classification. This is in
coapliance with Exception Ko. 2
of this code section.
Ref: Nalkdown Checklist No. 1 S 2;
Technical Data Ko. 8; Drawing No.
9-41.

~m
C4
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3-16.6.3 The following practices shall be observed when
installing hfgt temperature sprinklers,
unless aaxisxmI expected temperatures ar~ otherwise
determined or unless high temperature
sprinklers are used throughout.

Hot Applicable: The installation
applications of this code section
are not found in safety-related areas.
Ref: Alkdown Checklist Ho. 1 4 2.
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(a)

(b)

. (c)

(e)

(f)

(g)

Sprinklers near unit heaters. &ere
steam pressure is not sire than 15 psi
(1 bar), sprinklers in the heater zone
shall be high and sprinklers in the
danger zone intermediate temperature
classification.

Sprinklers located within 12 in. (505
sNI) to one side or 30 in. (762 ae) above
an uncovered steam main, heating coil or
radiator shall bo intermediate
temperature cia'ssification.

Sprinklers within 7 ft. (2.1 a) of a low
pressure blow-off valve which discharges
free in a largo room shall be high
temperature classification.

Sprinklers under glass or plastic
skylights exposed to the direct rays of
the sun shall be interaediate
temperature classification.

Sprinklers in an unventilated .concealed
space under an uninsulated roof, or in
an unventilated attic, shall be of
intermediate tjeperature classification.

Sprinklers in unventilated show windows
having high-powered electric lights near
the ceiling shall be intermediate
temperature classification.

NIere a locomotive enters a building,
sprinklers shall be located not nearer
than 5 ft. (1.5 m) from the center line
of the track.
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(h) For sprinklers protecting coaIxercial-
type cooking equipeent and ventilation
systees, temperature classifications of
interaediate, high or extra high shall
be provided as deterxIined by use of a
temperature Neasuring device (See
4-4.18.2)

3-16.6A In case of change of occupancy involving
teiperature change, the sprinklers shall be
changed accordingly.

Hot Applicable: There has been no
change of occupancy within plant
safety-related areas.
Ref: 'Malkdown Checklist Ho. 1 C 2.

O O
MO O

I I

O O
co oo
I IOO 4Iv

Vl

3-16.7

3-16.7.1

3-16.7.2

3-16.7.3

There shall be maintained on the preNIises a
supply of spare sprinklers,(never less than
six)-so that any sprinklers that have
operated or been damaged in any way Nay
praeptly be replaced. These sprinklers shall
correspond as to types and teiperature
ratings with the sprinklers in the property.
The sprinklers shall be kept in a cabinet
located where the temperature to which they
are sub)ected will at no tine exceed 100'F
(38'C).

A special sprinkler wrench shall also be
provided and kept in the cabinet, to be used
in the rexIoval and installation of sprinklers.

The stock of spare sprinklers shall be as
follows:

For equipments not over 300 sprinklers, not
less than 6 sprinklers

For equipeents 300 to 1,000 sprinklers, not
less than 12 sprinklers

Title
Conply.'dequate spare sprinkler
stock and an installation wrench are
available for all systems protecting
safety-related areas.
Ref: l4lkdown Checklist Ho. 1 C 2.

Comply: See response to code
section 3.16.7.1.

Comply: See response to code
section 3-16.7.1.

'%m
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3-16.8

3-16.9

3-36.9.1

3-16.9.2

3-16.9.3

3-17

3-17.1

For equipments above 1,000 sprinklers, not
less than 24 sprinklers.

Stock of spare sprinklers shall include all
types and ratings installed.

located as to be subject to aechanlcal in)ury
(in either the upright or the pendent
position) shall be protected with approved

guards'hen

the sprinkler piping is given any kind of
coating. such as whitewash or paint, care
shall be exercised to see that no autoeatic
sprinklers are coated.

Sprinkler frames aay be factory painted or
enameled for the purpose of identifying
sprinklers of different teeperature ratings
in accordance with 3-16.6.1 or is ornamental
finish in accordance with 3-16.9.3.
Otherwise, sprinklers shall not be painted
and any sprinklers which have been painted,
except for factory applied coatings, shall be
replaced with new listed sprinklers.

Ornaaental finishes shall not be applied to
sprinklers by anyone other than the sprinkler
manufacturer and only sprinklers listed with
such finishes shill Se used.

A local alarm unit is an assembly
of apparatus approved for the service and so
constructed and installed that any flow of
water free a sprinkler systen equal to or
greater than that free a single autaeatic

Ooes Hot Canply: Various heads at
Elev. 687, 609, and 633 on drops
below duct work are not provided
with guards and Nay be susceptible
to dswage.
Ref: Valkdown Checklist Ho. 1 C 2.
Title

Canply: See response to code
section 3-16.2.2 and 3-16.3.1.

Cceply: See response to code
section 3-16.2.2 and 3-16.3.1.

Comply: See response to code
section 3-16.2.2 and 3-16.3.1.

Title

Information Only
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3-17.2

3-17.3

3-17.3.1

3-17.3.2

3-17.3.3

3-17.3.4

sprinkler of the smallest orifice size
installed on the system will result in an
audible alara on the prenises within 5
ainutes after such flow beings. For reaete
sprinkler water flow alara transwisslon see
3-17.6.1.

be provided on all sprinkler systess having
sore than 20 sprinklers.

wet-pipe system shall consist of listed alara
check valve or other approved waterflow
detecting alarm device with the necessary
attachnents required to give an alara.

The alarm apparatus for a
dry-pipe system shall consist of listed alarm
attachnents to the dry-pipe valve. When a
dry-pipe valve is located on the system side
of an alarn valve, the actuating device of
the alarns for the dry-pipe valve say be
connected to the alarms on the wet~ipe
systea.

The alara
apparatus for preaction and deluge systems
shall consist of listed alara attacbnents.
actuated by a detection system independent of
flow of water in the systeo.

Materflow alarm indicators (paddle type) shall
not be installed in dry-.pipe, preaction or
deluge systees.

N, D Cenply.'The wetpipe and pre-action
sprinkler systeas will annunciate to
the Control Rooe upon actuation.
Ref: Malkdmm Checklist Ho. 1 t 2;
Technical Data Ho. 2.

Title

Does Not Coeply: The Grinnell and
Nodgnan alarm check valves are listed
devices; however, the aercoid pressure
switches used to annunciate systea
actuation are not.
Ref: Valkdown Checklist Ho. 1 C 2.

Hot Applicable. There are no dry-
pipe systaes protecting safety
related areas.
Ref: Malkdem Checklist No. 1 t 2.

Does Hot Coeply: The Hercoid pressure
switches used to annunciate waterf low
are not listed for sprinkler service.
Ref: l4lkdown Checklist Ho. 1 t 2.

Not Applicable.'There are no
waterf low switches on the pre-action
sys tees protecting safety-related
areas.
Ref: Malkdown Checklist Ho. 1 C 2.
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3-17A

3-17 A.1

3-17.4.2

3-17 A.3

3-17.4.4

3-17.4.5

An alarm unit shall include a listed
mechanical alara, horn or siren, or an
approved weatherproof electric gong, bell,
horn or siren.

Outdoor sechanical or electrically operated
bells shall be of weatherproof and guarded
type+

On each alari check valve used under
conditions of variable water pressure, a
retarding device shall be installed. Valves
shall be provided in the connections to
retarding chaabers, to petit repair or
rewoval without shutting off sprinklers;
these valves shall be so arranged that they
Nay be locked or sealed in the open position.

Ory-pipe, preaction and deluge valves shall be
fitted with a test connection for electric
alarsI switch or water Notor gong or both.
This pipe connection shall be Nade on the
water side of the systei and provided vith a
control valve and drain for the alara piping.
A check valve shall be installed in the pipe
connection to the intermediate chaaber of the
dry-pipe valve.

A control valve shall be installed in
connection with pressure-type contactor or
water-Notor-operated alari devices and such
valves shall be of the type which vill
clearly indicate Nether they are open or
closed and be so constructed that they sIay be
locked or sealed in the open position. The
control valve for the retarding chaeber on
alarn check valves of wet-pipe systeis sIay be
accepted as coeplying with this paragraph.

1J, D

M, 0

Title

Coeply: A general fire alaIsI systea
(wotor driven horns) provides an alari
to all areas of the plant upon fire
suppression systei actuation;
Ref: Technical Data Ho. 19
Section 8.1.1.

Hot Applicable. These devices are
not installed for systesIs protecting
safety related areas.
Ref: Nalkdem Checklist Ho. 1 C 2.

Coeply: Retard chaabers are provided
for the wet-pipe sprinklers protecting
safety-related areas. Valves are
provided in the connections to these
devices which can be sealed open.
Ref: Drawing Ho. 5, 35 C 39.

Coeply: All of the pre-action valves
for safety-related areas vere provided
with alara test bypass lines which are
appropriately piped as listed in this
code section.
Ref: Valkdown Checklist.No. 1 C 2;
Drawing Ho. 5.

Does Not Coeply: The alarsI test
bypass line and alarw pressure switch
isolation valves are globe type
valves. These valves are not indicat-
ing valves.
Ref: Malkdovn Checklist Ho. 1 4 2;
Drawing Ho. 5, 35 4 39.
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3-17.5

3-17.6

For all"
types of sprinkler systees enploying
wate~tor operated alaras, an approved,
3/4-in. strainer shall be installed at the

. alarm outlet of the waterflow detecting
device except that when a retarding chaaber
is used in connection with an alare valve,
the strainer shall be located at the outlet
of the retarding chanber.unless the retarding
chaaber is provided with an approved integral
strainer in its outlet. %ter-eotor-operated
devices shall be protected froa the weather,
and shall be properly aligned and so
installed as not to get out of ad)ustaent.
All piping to these devices shall be
galvanized or brass or other approved
corrosion resistant arterial of a size not
less than 3/4-in.

Hot Applicable: Water-eotor operated
alaras are not provided.
Ref: Malkdem Checklist Ho. 1 C 2.

Title
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3-17.6.1 Electrically operated alara attachoents
foraing part of an auxiliary, central
station, proprietary or reaete station
signaling systew shall be installed in accordance with
the following applicable HFPA standards.

(a) HFPA 71, Central Station Signaling
Systcss,

(b) NFPA 728, Auxiliary Protective Signaling
Systeas,

(c) NFPA 72C, Readte Station Protective
Signaling Systews,

(d) HFPA 72D, Proprietary Protective
. Signaling Systees.

The NFPA 72D Code Coepliance
Evaluation will provide inforaation to
verify this requlreeent.
Ref: Technical Data Ho. 11,
Article 340.

Qsi
m
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3-17.6.2 The circuits of electrical alarxI attachients
foraing part of a local sprinkler vater flow
ilare system need not be supervised.

Exception: If the local sprinkler water flo«
alarm systea is paIt of a required local fire
alari system it shall be installed in
accordance vith NFPA 72A, Standard for Local
Protective Signaling Systems.

3-17.6.3 Materflow detecting devices, including the
associated alarm circuits, shall be tested by
an actual waterflov through use of a test
connection.

D

Information Only

Reference NFPA 72D Code Cowpliance
Evaluation.
Ref: Technical Oita Ko. 11,
Article 340.

The NFPA 720 Code Coepliance
Evaluation will be used to verify
this requirement.
Ref: Technical Data No. 11,
Section 3431.
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3-17.6 4

3-17.7

Outdoor electric alarm devices shall be of a
type specifically listed for outdoor use. and
the outdoor wiring shall be in approved .

conduit, properly protected froe the entrance
of water in addition to the requirements of
3-'I7.6.1.

Drains froa ilare devices shill be so
arranged that there will be no danger of
freezing, and so that there vill be no
overflowing at the ilare apparatus at
doeestic connectio'ns or elsewhere with the
sprinkler drains vide open and under systesI
pressure. (See 3-11.4.)

Coaply: The intent of this code
section is to ensure adequate alarm
upon systee actuation. This is accoa-
plished by the plant-«ide fire siren.
Some parts of the systesI eIay be in-
stalled outdoors but the systei is
plantwide and therefore adequate.
Ref: Technical Data No. 11.

Coeply.'The systems protecting
safety-related areas are drained
to locations which are not subject
to freeiing or overflowing.
Ref: 'Alkdovn Checklist Ho. 1 4 2.
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4-1.1

4-1.1.1 The basic principles for providing proper
protection are namely: (1) Sprinklers
installed throughout the premises, including
basements, lofts and all of the locations
herein specified. (2) Definite maximuNI
protection area per sprinkler. (3) Hinlmum
interference to discharge pattern by beams,
bracing, girders, trusses, piping. lighting
fixtures and air conditioning ducts. (4)
Correct location of automatic sprinklers vith
respect to ceilings. or beams and vood Joists
to obtain suitable sensitivity.

Title

Titl~

Does Hot Comply.'Sprinklers were found
obstructed in the following locations.
Ref: Nalkdown Checklist Ho. 1 L 2.

1) ~5Z
~ g~g - Horth area

neat'olImwlines wL~ and ML i
four consecutive sprinklers
are blocked by piping.

2) El. 609
~ ggOi~g - Hear column

lines 16 and ML-L, sprinkler
is obstructed by ductwork.
Hear column lines 15 and NL-L,
sidewall sprinkler is blocked
by fiIe main.

3) El. 633
Sidewall sprinkler heat
collection plates will
interfere with discharge
patterns.

At colIxon lines M.-L and NL-S,
a heat collection plate is
distorted such that the
sprinkler discharge pattern
vill be blocked.

At column lines 'ML-L and 'ML-8,
sprinkler water discharge is
obstructed by numerous conduit.
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4-1.1.2

4-1.1.3

The installation requirenents aIe specific for
the norxIal arrangement of structural Neebers.
There will be arrangeients of structural
Nenbers not specifically detailed by the
requirements. By ap)Ilying the basic
principles, layouts for such construction can
vary frcxe specific 1)lustrations, provided the
sIaxixxwI specified for the Spicing of
Sprinklers (Section 4-2) and Position of
Sprinklers (Section 4-3) are not exceeded.

Special sprinklers sIay be installed with
larger protection areas or distances
between sprinklers than are specified in
Sections 4-2 and 4-5 when installed in
accordance with their listings.

At colue lines N.-L.5 and
NL-8.5, a tenporary curtain
is installed too close to a
spIinkler head and will
obstruct discharge.

Sidewall sprinkler- heat
collection plates will
interfere with dischirge
patterns.

4. ARf Puep RooeI and Corridor
In corridor area an upright
sprinkler is obstructed by
piping.

In Zone 17E, AN PusIp Roon,
an upright sprinkler is
obstructed by conduit.

5. Contractors Access Area
~ Sprinklers were not provided

over the partial ceiling area
in the HE corner of the lower
elevation.

InfoteIation Only

Hot Applicable: There are no special
sprinkler applications which have not
been approved.
Ref: llalkdown Checklist Ho. 1 8 2.
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(d)

(e)

(g)

(h)

(3)

(k)

Slnooth aonolithic ceilings of at least
3/4 in. (19 aa) of plaster on sletal lath
or a conbination of aaterials of
equivalent fire-resistive rating
attached to the underside of wood or bar
Joists.

Open web-type steel beams regardless of
spacing.

Salooth shell-type roofs, such as
folded'lates,hyperbolic paraboloids, saddles,

doees and long barrel shells.

In (b) through (f) above, the roof and
'loordecks eIay be noncoebustible or

coibustible. Itea (b) would include
standard aill construction.

Suspended ceilings of noncoebustible
construction.

Suspended ceilings of conbustible
construction where there is a full
conplement of sprinklers in the space
iaaediately above such a ceiling and the
space is unfloored and unoccupied.

Sslooth Nonolithic ceilings with fire
resistance less, than that specified
under itesl (d) attached to the underside .

of wood or bar )oists.

Conbustible suspended ceilings arranged
other than as specified under itea (/).

4-1.3.2 d The tera beam
and girder construction as used in this
standard includes noncoabustlble and
conbustible roof or floor decks supported by
wood beans of 4 in. (102 snl) or greater

I

Infornlation Only: This type of con-
struction describes conditions in the
Contractor's Access Area.
Ref: Malkdown Checklist No. l.
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4-1.3.3

4-1.3A

4-1.3.5

4-1.3.6

nominal thickness or concrete or steel beaas
spaced 3 to 7 1/2 ft. (0.9 to 2.3 o) on
centers and either. supported on or fraaed
into girders. 95en supporting a wood plank
deck, this includes seai-aill and panel
construction and when supporting (with steel
fraaing) gyps~ plank, steel deck, concrete.
tile, or siwilar eaterial, would include auch
of the so-called noncoabustible construction.]

The tera
bar joist construction refers to construction
eeploylng joists consisting of steel
truss-shaped aeabers. This definition
includes noncoabustibl ~ and coebustible roof
and floor decks supported on bar joists.

construction as used in this standard
includes ceiling panels foraed by aeebers
capable of trapping heat to aid the operation
of sprinklers agd limited to a aaxiaxa of 300
sq. ft. (27.9 e') in area. Beaas spaced
sere than 7 1/2 ft. (2.3 a) apart and fraoed
into girders qualify .for panel cRnstruction

rovided the 300 sq. ft. (27.9 aP) area
iwitation is ant.

The tera standard
aill construction as used in this standard
refers to heavy ti&er construction as
defined in HFPA 220, Standard on Types of
Building Construction.

The tera seai-eill
construction as used in this standard refers
to a aedified standard aill construction
where greater coluen spacing is used and
beaas rest on girders.

Inforaation Only

Info+ation Only

Inforaation Only

Information Only

QQ
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4-1.3.7

4-1.3.8

4-2.1

The tera wood Joist.
construction refers to wood boards or planks
on wooden beams spaced less than 3 ft.
(0.9 w) on centers. Wooden beams less than
4 in. (102 na) noalnal thickness spaced more
than 3 ft. (0.9 a) on centers are also
considered as wood 5oist construction.

defined as solid piled storage in excess of
12 ft. (3.7 w) in height or palletized or
rack storage in excess of 12 ft. (3.7 a) in
height. See Appendix 0 for availability of
information for sprinkler protection of
high-piled storage.

(See also
Sections 4-3 and 4-4.)

Information Only

Hot Applicable: There are no
sprinkler systems protecting
high-piled storage applications
in safety-related areas.
Ref: Nalkdown Checklist Ho. 1 4 2.
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4-2.1.1

4-2.1.2

For light hazard occupancies, the distance
between branch lines and between sprinklers
on the branch lines shall not exceed 15 ft.
(4.6 a).

For ordinary hazard occupancies. except
high-piled stock, the distance betveen the
branch lines and between sprinklers on branch
lines shall not exceed 15 ft. (4.6 m). In
buildings used for high-piled storage (as
defined in 4-1.3.8)< the distance between the
branch lines and between sprinklers on the
branch lines shall not exceed 12 ft. (3.7 m)
except in bays 25 ft. (7.6 m) vide, a spacing
of 12 ft. 6 in. (3.8 a) between branch lines
is perai tt'ed.

Hot Applicable: Hone of the systems
protecting safety-related areas are
classified as light hazard.
Ref: Oravings Ho. 9 - 42.

Comply: The sexism spacing distance
of 15 feet is not exceeded. There is
no high-piled storage in safety-related
areas.
Ref: Nalkdown Checklist Ho. 1 C 2.
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4-2.1.3 For extra hazard occupancy, the distance
between the branch linei and between
sprinklers on the branch lines shall not
exceed 12 ft. (3.7 a).

Comply; The maxi~ spacing distance
is not exceeded in the Unit 1,
TDAN Pump Rooms and in the AN
pump corridor.
Ref:, Drawings Ho. 25. 40 C 42.

Hot Applicable: The remaining systems
are not classified as extra hazard
occupancies.
Ref: Drawings Ho. 9 - 41.
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42.1.4

4-2.2

4-2.2.1

4-2.2.1.1

4-2.2.1.2

walls to the end sprinklers on the branch
lines shall not exceed one-half of the
allowable distance between sprinklers on the
branch lines. The distance froa the walls to
the end branch lines shall not exceed
one-half the allowable distance between the
branch lines. For exceptions relating to
small rooms, refer to 4-4.20.-

Under smooth ceiling construction and under
beam and girder construction (as defined in
4-1.3,.1 items (a) through (i), and 4-1.3.27,
the protection area for spj;inkier shall not
exceed 200 sq. ft..(18.6 m ). For
hydraulically designed sprinkler systems, the«
protected area llait per sprinkler may be
increased to 225 st ft. (20.9 m ).
Under open wood 5oist construction (as defined
in 4-1.3.7), the protection area per
sprinkler shall not exceed 350 sq. ft.
(12.1 e ).

Does Hot Comply: The pilot head in
the southeast corner of the eastern-
most portion of Zone 44N (Col. 'ML-6.5
N.-N) appears to be too far from the
east wall+
Ref: llalkdown Checklist Ho. 2.

Title

Title

Hot Applicable: Hone of the system's
protecting safety-related areas are
classified as light hazard occupancy.
Ref: Drawings Ho. 9 - 42.

Not Applicable'. See response to code
section 4-2.2.1.1.
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4-2.2.1.3 For other types of construction the protection
area per spxlnkler shall not exceed 168 sq.
ft. (15.6 H).

Hot Applicable: See response to code
section 4-2.2.1.1.
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4-2.2.2

4-2.2.3

4-2.3

4-2.3.1

4-2.3.2

For all types of
construction the protection area per
sprinklgr shall not exceed 130 sq. ft.
(12.1 a ). except that in buildings used
for high-piled storage (as defined in
4-1.3.8) the protection area per spj;inkier

~ shall not exceed 100 sq. ft. (9.3
e').'xception:

Spj;inkier spacing aay exceed 100
sq. ft. (9.3 e 5, but shall not exceed 130
sq. ft. (12.1 H) in systeas hydraulically
designed in accordance with NFPA 231 and 231C
for densities below 0.25 gpw per sq. ft.
[(10.2 L/oin)/g ].

The protection area
per sprinkler sha 1 not exceed 90 sq. ft.
(8.4 a ) for any type of building
construction, except protection area per
sprinkler shall not exceed 100 sq. ft.
(9.3 H) where the system is hydraulically
designed.

Sprinklers aay be located under beams, in
bays, or canbination of both, but the
locations oust aee't the provisions outlined in
4-2.4 and Section 4-3.

Hhere there are two sets of )oists under a
roof or ceiling and there is no flooring over
the lower set, sprinklers shall be installed
above and below the lower set of )oists where

M, D Canply: Sprinkler coverage for the
portions of safety-related areas
reviewed comply with the 130 sq. ft.
aaxiews.
Ref: Malkdown Checklist Ho. I C 2;
Drawing Ho. 10 —34.

Canply.'Sprinkler spacing in the
Unit 1 and 2 TDAN Puep rooa and in
the AN pump rooa corridor neets the
spacing requirements.
Ref: Drawings No. 25, 40 t 42.

Title

Coaply'Sprinklers are located
adequately except for as identified
below.

Does Hot Coeply: See response to
code sections 4-2.4.6 and 4-3.
Ref: Nalkdown Checklist No. 1 t 2.

Hot Applicable: This type of
construction is not found in
safety-related areas.
Ref: Malkdown Checklist No. 1 t 2.
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4-2A

there is a clearance of. froa 6 in to 12 in.
(152 m to 305 ae) between the top of the
lower 5oist and bottcNI of the upper 5oist.
(See Figure 4-2.3.2.)
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4-2A. 1

4-2A.2

4-2.4.3

4-2.4A

'Dgata. Sprinklers shall be at least 2 ft.
(0.6 a) laterally froa truss aeebers (web or
chord) sere than 1 in. (102 sII) wide, and at
least 1 ft. (0.3 a) laterally froeI truss
aelbers 1 in. (102 aa) or less in

width.'hen

sprinkler lines run above or through
trusses the sprinklers Nay be located on
center fine of truss, provided chord aeebers
are not sxIre than 8 in. (203 ae) wide, and
the deflector is at least 7 in. (152 m)
above the chord sIeaber. lien sprinklers are
located laterally beside chord aeebers,
clearances between the chord seobers and the
sprinkler deflectors shall be in accordance
wi th 4-2.4.6,

i%en sprinkler lines are located
perpen icular to and above girders,
sprinklers shall be at least 3 ft. 9 in.
(229 se) froII girders except that they sIay be
located directly above girdeIs with the top .

flange not nore than 8 fn. (203 sIn) wide, in
which case the deflectors shall be at least
6 in. (152 !II) above the top of the girder.

When sprinkler deflectors are in accordance
with Table 4-2.4.6, the girders sIay be
disregarded in the spacing of the branch
lines.

(See Figure
4-2.4.4.) When branch lines are run across
and through openings of open web-type steel
beaxIs, sprinklers sIay be spaced bay and baal
provided:

Hot Applicable: This type of
construction is not found in safety- .

related areas.
Ref: Nalkdem Checklist Ho. 1 4 2.

Hot Applicable: See response to
code section 4-2.4.1.

Hot Applicable: See response to
code section 4-2A.1.

Hot Applicable'. See response to
code section 4-2A.1.
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4-2A.5

4-2A.6

4-2.4.7

(a) The distance between sprlnklers and
between branch lines conforas to 4-2.1,

(b) Sprinklers in the bean openings are
located within 1 in. (25 aa)
horizontally of the opening center line,

(c) The branch line is located within 1 in.
(25 aa) horizontally of the opening
center line, and

(d) = Sprinklers on alternate lines are
staggered.

Sprinkler shall be at least 3 in.
(76 aa) laterally froo web aeebers of open
bar )oists erich do not exceed 1/2 fn.
(13 aa) or at least 6 in. (152 ae) laterally
froa web aeabers erich do not exceed 1 in.
(25 aa). Mhen the dimensions of the web
aeaber exceed 1 in. (25 ae), see 4-2A.l.

Deflectors of sprinklers in bays shall
be at sufficient distance froe the beans, as
shmm in Table 4-2A.6 and Figure 4-2A.6 to-
avoid obstruction to the sprinkler discharge
pattern. Othencise the spacing of sprinklers
on opposite sides of the beams shall be
measured froa the beam and the distance shall
not exceed 1/2 of .the allovable distance
between sprinkiers'.

I Deflectors of
sprinklers shall be parallel to ceilings,
roofs, or the incline of stairs, but Ken
installed in the peak of a pitched roof they

Hot Applicable: See response to
code section 4-2A.1.

Coeply: Sprinklers are located
adequately except as identified beler.

Does Hot Coaply: Contractors Access
Area - Sprinklers in the SN corner of
the later elev. are too close to the
beano
Ref: Malkdee Checklist Ho. l.
El. 633 - Sprinklers at the N. end of
xone 52 (Col. WL-L) are running too
close to beam (parallel). A
sprinkler is also too close to the
bean at Col. line N.-K 4 ML-3.5.
Ref: 'Alkdovn Checklist Ho. 2.

Comply: Sprinkler deflectors vere
positioned correctly.
Ref: Nalkdown Checklist Ho. 1 4 2.
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O
jc
Cj

shall be horizontal. Low-pitched roofs
having slopes not greater than 1 in. per ft.
(83 ae/a) Nay be considered as level in the
application of this rule and sprinklers sIay
be installed IIith deflectors horizontal.

TABLE 4-2 4.6
Position of Deflector

Idlen Located above
Bottoa of Beasl

Distance froa
Sprinkler to

Less than
1''o

less than
2''o

less than 2'6"
2'6" to less than

3''oless than 3'6"
3'6" to less than

4''o

less than 4I6"
4'6" to less than

5''o

less than 5I6"
5'6" to less than

6'aximusl
All oIIabl e

Distance Deflector

0"
1N
2"
3N
4N
6N
7N
9N

11"
14"
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4-2.5

4-2.5.1

For SI Units: 1" ~ 25.4 m; 1'.3048 el

A slinima of 18 in. (457 aa) clearance .shall
be slalntained betII'Pen top of storage and
ceiling sprinkler deflectors. For in-rack
sprinklers, the clear space shall be in
accordance IIith NFPA 231C, Rack Storage of
Hater) al s.

Conply'. The slinistuw required clear
space is slaintained.'ef: Nalkdovn Checklist No. 1 S 2.

4-2.5.2 The clearance froaI sprinkleIs to privacy
curtains, free-standing partitions or rooal
dividers shall be not less than the distances
given in Table 4-2.5.2 as measured in Figure
4-2.5.2.

Conply: Clearances to free-standing
partitions and dividers are adequate.
Ref: Walkdovn Checklist No. 1 t 2.
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TASLE 4-2.5.2
Niniaaa Horisontal and Vertical Distance

for Pendent Sprinklers

Horixontal
- JHx~a

6 in.
9 in.

12 in.
15 in.
18 in.
24 in.
30 in.

Greater thin or
equal to 36 in.

3
4
6
8

9-1/2
12-1/2
15-1/2

in.
in.
in.
in.
in.
in.
in.

18 in.

Niniam Vertical Distance
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4-3.1 (As defined in
4-1.3.1. Deflectors of sprinklers shall be
located 1 in. to 10 in. (25 aa to 254 aa)
below coebustible ceilings or 1 in. to 12 in.
(25 ae to 305 aa) below'oncaebustible
ceilings. The operating eleoents of
sprinklers shill be;located bein> the
ceiling.

Exception No. 1: Deflectors of sprinklers
under beams shall be located 1 in. to 4 in.
(25 ra to 102 aa) below beaas, and not aore
than 14 in. (356 ra) below coabustible
ceilings or not sore than 16 in. (406 aa)
baler noncoabustible ceilings.

N, D

Titl~

Does not Coeply! Sprinkler heads at
elevations™5)0, 587, and 609 are
greater than 12 inches baler the
ceiling. He>ever, this system design
was eandated by the NRC in their SER

and is therefore acceptable for the
type of protection being provided.
Ref: Malkdown Checklist No. 1 C 2;
DraHng No. 10 - 34; Licensing
Docent No. l.
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4-3.2

4-3.2.1

4-3.2.2

4-3.2.3

4-3.3

4-3.4,

4-3.4.1

Exception Ho. 2: Special ceiling-type
pendent sprinklers (concealed, recessed and
flush types) sIay have the operating element
above the ceiling and the deflector located
nearer the ceiling IdIen installed in
accordance IIith their listing.

(as defined in
4-1.3.2.)

Oeflectors of- sprinklers in bays shall be
located 1 in. to 16 in (25 sIn to 406 aa)
belch combustible or noncoeIbustible roof or
floor decks.

Oaflectors of sprinklers under heals shall be
located 1 in to 4 in. (25 aa to 102 sNI) beleI
beais and not eIore than 20 in. (508 ca) below.
coebustible or noncoabustible roof or floor
decks. I

Deflectors of sprinklers under concrete tee
construction IIith stels spaced less than
7-1/2 ft. (2.3 a) but sIore than 3 ft. (0.9 a)
on centers shall. regardless of the depth of
the tee, be located at or above a plane 1 in.
(25 sNI) belmI the level of the bottol of the
steeIs of the tees and coeply IIith Table
4-2.4.6.

(as defined in
1.3.3). Oeflectors o sprinklers shall be

located 1 in to 10 in. (25 sNI to 254 sa)
belm colbustible ol'ot nore than 12 in.
(305 aa) belcnI noncoebustible roof or floor
decks.

(as defined in 4-1.3.4).

Oeflectors of sprinklers in bays forned by
~Ieebers. such as beais framed into girders,
resulting in panels up to 300 sq. ft.

Hot Applicable: This construction
type is not present in safety-related
al'eas ~

Ref: ValkdcnCn Checklist No. 1 4 2.

Not Applicable: See response to
code section 4-3.2.1.

'Not Applicable: See response to
code section 4-3.2.1.

Not Applicable: See response to
code section 4-3.2.1.

Not Applicable. See response to
code section 4-3.2 1.

~ ~
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4-3.4.2

4-3.5

4-3.6

4-4.1

(27.9 «I ) shall be located 1 in. to 18 in.
(25 «NI to 457 ~) below combustible or
noncoebustible roof or floor decks.

Oaflectors of sprinklers under the oelbers,
such as under bea«Is framed into girders,
foI«Iing panels up to 300 sq. ft. (27.9 N )
shall be located 1 in. to 4 in. (25 aa to
102 aa) below such menbers and not «ere than
22 in. (559 «eI) below combustible or
noncombustible roof or floor decks.

(as defined in
4-1.3.7). In open )oist construction with *

Joists spaced 3 ft. (0.9 a) or less on
centers, sprinkler« shall be located with
deflectors 1 in. to 6 in. (25 «NI to 152 «e)
below the botto«I of the Joists. If open
5oists are spaced more than 3 ft. (0.9 m) on
centers, sprinklers shall be located with
deflectors placed in accordance with 4-3.1 or
4-3.2.

The position
of sprinklers under sheathed or suspended
ceilings with any type of construction shall
be the same as for smooth ceiling
construction; see sec 4-3.1.

Quuhhraihn.
b @hen roof or floor

'ecksconsist of poured gypsum or concrete on
combustible fora board supported on steel
supports, the position of sprinkler
deflectors shall be the sa«Ie as for
noncombustible construction as stated in

Hot Applicable: See response to
code section 4-3.2.1.

Hot Applicable: See response to
code section 4-3.2.1.

Not Applicable: See response to
code section 4-3.2.1.

Title

Not Applicable'his type of

deconstruction

is not provided in
safety-related areas.
Ref: Malkdmm Checklist No. 1 4 2.

~mom
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4-4.2

4-4.3

4-4e4

4-4.4.1

Section 4-3. When combustible fora board is
located above suspended ceilings or in
concealed spaces, sec 4-4.4.1.

When roof decks are xIetal
with coebust ~ adhesives or vapor seal, the
position of sprinklers shall be the sale as for
combustible construction.

Sprinklers shall
be installe n a spaces below coebustible
ground floors except that, by peraission of
the authority having jurisdiction, sprinklers
sIay be oNIitted when all of the following
conditions prevail:

(a) The space is not accessible for storage
purposes or entrance of unauthorized
persons and is protected against
accwelation of windborne debris;

(b) The space contains no equipaent such as
steam pipes, electric wiring, shafting,
or conveyors:

(c) The floor over the space.is tight;

(d) Ho colbustibl ~ oI flaaaabl'e liquids or
Naterials that under fite conditions xIay"
convert into. cIxnbustible.or flaxxIable
liquids are processed, handled or stored
on the floor, above.

Sprinklers shall be installed in all concealed
spaces enclosed wholly or partly by exposed
coabustible construction, as in walls, floors
and ceilings, except as xIodified by 4-4.4.2
and 4-4.4.3. In spaces forwed by studs or
Joists, sprinklers shall be provided where
there is 6 in. (152 an) or xIore clearance

Hot Applicable: See response to
code section 4-4.1.

Hot, Applicable: Below grade
elevations are being evaluated
against all pertinent code
requirements for the sprinkler
installations.
Ref: Walkdown Checklist Ho. 1 C 2.

Titl~

Hot Applicable: This type of con-
struction is not provided in safety
related areas.
Ref: Walkdem Checklist Ho. 1 C 2.
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between the inside or near edges of the studs
or )oists which fore the opposite sides of
the space; the distance from the first
sprinkler to the wall, however, need not be
less than specified in 4-2.1 4. In partly or
wholly combustible bar )oist construction,
sprinklers shall be installed wherever the
total depth of the space exceeds 6 in. (152
aa) between roof or floor deck and ceiling;
the spacing of sprinklers in that case say be
on the basis of light hazard classification
provided the space is not accessible for
storage or other use.

4-4.4.2 Sprinklers aay be oaitted froo coebustible
concealed spaces when any of the following
conditions prevail.

(a) Vhen the ceiling is attached directly to
the underside of the supporting beams 'of
a coebustible roof or floor deck.

(b) Vhen concealed space is entirely filled
with a noncoabustible insulation. In
solid 3oisted construction the
insulation need fillonly the space frow
the ceil.ing to the bottoa 'edge of the
Joist of the roof or floor deck.

(c) @hen there are saall concealed spaces
over rgoas that do not exceed 50 sq ft
(4.6 N ) in area.

(d) When the exposed surfaces have a flase
spread rating less than 25 and the
materials have been deaenstrated not to
propogate fire in the fora in which they
are installed in the space or when the
BTU content of the facing and substrate
of insulation eaterial does not exceed
1000 BTU per sq ft (11 356 kJ/a ).

Not Applicable: This type of con-
struction is not provided in safety
related areas.
Ref: Malkdown Checklist No. 1 4 2.
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4-4.4.3 In concealed spaces having exposed
coebustible construction or containing
exposed coebustlbles in localized areai,
the coabustibles shall be protected as
follows:

Not Applicabl~ . This type of
construction is not provided in safety
related areas.
Ref: .l4lkdown Checklist No. 1 C 2.
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(a) If the exposed coebustibles are in the
vertical partitions or walls around all
or a portion of the enclosure, a single
row of sprinklers spaced not over 12 ft
(3.7 a) apart nor aore than 6 ft (1.8 e)
from the inside of the partition aay be
installed to protect the surface. The
first and last sprinklers in such a row
shall not be over 5 ft (1.5 a) froe the
~nds of the partitions.

(b) If the exposed canbustibles are in the
horizontal plane, pemisslon nay be
given to protect the area of the
conbustibles on a light harard spacing
and add a row of sprinklers not over 6ft (1.8 a) outside the outline of the
area and not over 12 ft (3.7 n) on
center along the outline. When the
outline returns to a wall or other
obstruction, the last sprinkler shall
not be over 6 ft (1.8 s) froa wall or
obstruction.

'-4.5.1

Branch lines parallel to peaks of pitched
. roofs and sprinklers on lines perpendicular

to peaks shall be spaced throughout the
distance measured along the slope. This will
place a row of sprinklers either in the peak
or one-half the spacing down the slope froe
the peak.

Title
'ot Applicable: This type of con-

struction is not provided in safety
related areas.
Ref: Valkdown Checklist No. 1 4 2.
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4-4.5.2

4-4.6

4-4.6.1

4-4.6.2

~ 4-4.6.3

Under saw-toothed roofs, the row of
sprinklers at the highest elevation shall bo
not «ore than 3 ft (0.9 «) down the slope
fro« tho peak.

In 4-4.5.1 or 4-4.5.2 sprinklers in or near
the peak shall have deflectors not «ore than
3 ft (0.9 «) vertically down fro« the peak.
(Seo Figure 4-4.5.3.)

In a steeply pitched roof, the distance fro«
the peak to deflectors «ay be increased to
«aintain a horizontal clearance of not less
than 2 ft (0.6 «). (seo Figure 4-4.5 4.)

lthen roofs are curved down to the floor line,
the horizontal distance «easured at the floor
level fro« tho side wall or roof construction
to the nearest sprinklers shall not be
greater than one-half tho allowable distance
between sprinklers in the sa«o direction.

Deflectors of sprinklers shall be parallel
with the curve of the roof or tilted slightly
toward the peak of the roof. Deflectors of
sprinklers shall be located as described for
bean and girder construction or for the
closest coeparable type of ceiling
construction

When extra hazard occupancy spacing of
sprinklers is used under curved ceilings of
other than fire-resistive construction, as in
aircraft storage or servicing areas, the
spacing as pro)ected on the floor shall be
not wider than required for extra hazard
occupancies, but in no case shall the spacing
on the roof or ceiling be wider than required
for ordinary hazard occupancies.

Not Applicable.'ee response to
code section 4-4.5.1.
Ref: Walkdown Checklist Ho. 1 C 2.

Not Applicable: See response to
code section 4-4.5.1.
Ref: Malkdown Checklist No. 1 C 2.

Not Applicable: See response to
code section 4-4.5.1.
Rtf: Walkdown Checklist Ho. 1 C 2.

Title

Hot Applicable: This type of con-
struction is not found ln safety
related.
Ref: italkdown Checklist Ko. 1 4 2.

Not Applicabl ~ : See response to
code section 4-4.6.1.

Not Applicable'See response to
code section 4-4.6.1.
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4-4.7

4-4.8

4-4.8.1

QZCg~~~xt. Girders, beans or trusses
foraing narrow pockets of coebustible
construction along walls when of a depth
which vill obstruct the spray discharge
pattern say require additional sprinklers
positioned in accordance with Table 4-2.4.6.

Hot Applicable: This type of con-
struction {s not found in safety
related areas.
Ref: 'Alkdown Checklist No. 1 t 2.

Titie

Title
4-4.8.1.1 One sprinkler shall be instilled at the top of

all shafts.
Does Hot Canply.'There is no
sprinkler in the elevator shaft at
El ~ 633'.
Ref: Drawing Ho. 10.
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4-4.8.1.2

4-4.8. l.3

4-4.8.1 4

4-4.8.2

When vertical shafts have coabustible sides,
one sprinkler shall be installed at each
alternate floor level. Mhen a shaft
having cenbustible surfaces is trapped,
an additional sprinkler shall be installed at
the top of each trip section.

Mhen accessible shafts hive noncoebustible
surfaces, one sprinkler shall be installed
near the bottos.

Mhen vertical openings are not protected
by standard enclosures. sprinklers shall
be so places as to fully cover thea.
This necessitates, placing sprinklers close to
such openings at each floor level.

Not Applicable: Vertical shafts in
safety-related areas are noncoe-
bustible construction.
Ref: Nalkdem Checklist Ho. 1 f 2.

Not Applicable: There are no
accessible shafts in the areas being
evaluated.
Ref: Nalkdown Checklist No. 1 4 2.

Canply: Stair coverage is adequately
rovided for the areas being reviewed
y sprinklers closely spaced around

the periaiter of stair openings.
Ref: Drawing Ho. 10-34.

Title

QPn

4-4.8.2.1 Stairways of coebustible construction shall be
sprinklered underneath whether risers are
open or not.

Hot Applicable: Stairways in safety-
related areas are noncoabustlble
construction.
Ref: Nalkdem Checklist No. 1 4 2.
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4-4.S.2.2

4-4.S.2.3

Stairways of noncoebustible construction with
coabustible storage shall be sprinklered

When moving stairways, large aon~ntal
staircases, or siailar floor openings are
unenclosed. the floor openings involved shall be
protected by draft stops in coebination with
closely spaced sprinklers.

The draft stops shall be located iecediately
adjacent to the opening, shall be at least 18
in. (457 a) deep and shall be of
substantially noncoebustible eaterlal which
will stay in place before and duilng
sprinkler operation. Sprinklers spaced acre
than 6 ft (1.8 a) apart, shall be placed 6 to
12 in. (152 ea to 305 ae) froo the draft stop
on the side away froa the opening to fore a
water curtain. Sprinklers in this water
curtain shall be hydraulically desighed to
provide a discharge of 3 gpe/ain per lineal
foot f(37 L/sin)/al of water curtain, with no
sprinklers discharging less than 15 gpm (56.8
L/sin). The nuaber of sprinklers calculated
in this water curtain shall be the nuaber in
the length corresponding to the length
parallel to the branch lines in the design
area deterained by 7-4.3.1. These sprinklers
shall be added to the design area when
considering the h)draulic design. Noninal
1/2 in. (12.7 aa) orifice closed head systeis .

using sprinklers of Ordinary Teeperature
Classification are adequate for this
purpose. When sprinklers are closer than 6ft (1.8 I), cross baffles shall be provided
in accordance with 4-4.19. When sprinklers
in the normal pattern are closer than 6 ft
(1.8 I) froa the water curtain, it nay be
preferable to locate the water curtain
sprinklers in recessed baffle pockets. (See
Figure A-4.8.2.3.)

W,D Coiply'Stairway area protection
is provided.
Ref: Walkdown Checklist Ho. 1 C 2;
Drawing Ho. 10-34.

Not Applicabl ~: This type of
opening is not found in safety-
related areas.
Ref: Walkdmm Checklist No. 1 C 2. '
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4-4.8.2.1

4-4.9

4-4.10

4%.10.1

4-4.10.2

Exception: Large openings such as those
found in shopping sails, open atria
buildings or siailar structures where all

~ ad)oining levels and spaces are protected
with autoeatic sprinklers in accordance with
this standard.

In noncoebustible stair shafts, sprinklers-
shall be installed at the top and under
the first landing above the lowest level.
lien.the stair shaft serves two or aore
separate fire sections sprinklers shall also

'e

installed at each floor landing.

Building service
chutes linen, rubbish, etc.) shall be
protected internally by automatic
sprinklers. This will require a sprinkler at
the top of the chute and, in addition, a
sprinkler shall be installed within the chute
at alternate floor levels in buildings over

. two stories in height. The rooe or area into
- which the chute discharges shall be protected

by automatic sprinklers.

Sprinklers shill be installed under roofs or
canopies over outside-loading platforas,
docks, or other areas where coebustibles are
stored or handled.

Sprinklers shill be installed under exterior
coebustible roofs or canopies exceeding 4 ft
(1.2 si) in width.

Exception: Sprinklers say be rxoitted where
construction in noncoebustible and areas
under the canopies are not used for storage
or handling.

M, 0 Caeply: See response to code
section 4-4.S.2.2.

Hot Applicable: This type of service
is not found in safety-related areas.
Ref: Malkdown Checklist Ho. 1 t 2.

Title

Hot Applicable: This construction is
not found in safety related areas.
Rtf: Nalkdown Checklist ko. 1 t 2.

Not Applicable: This construction is
not found in safety related areas.
Ref: 'Alkdown Checklist No. 1 t 2.
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4-4.10.3

4-4.11

4-4.12

4-4.13

Spr inklers shall be installed under exterior
docks and platforms of combustible
construction unless such space is closed off
and protected against accuelation of debris.

Sprinklers shill be installed under
decks and galleries which are over 4 ft
(1.2 a) wide. Slatting of decks, walkways or
the use of open gratings as a substitute for
such sprinklers is not acceptable.

where 18 in. (457 xNI) clearance can be
provided between sprinkler deflectors and top
of stacks, sprinklers shall be located
without regard to stacks. For eulti-tier
stacks and for single-tier stacks where 18
in. (457 na) clearance is not available
between sprinkler deflectors and tops of
stacks,.branch lines shall be located in
alternate aisles or in each aisle. depending
on the arrangement of vertical shelf
dividers. 1&en vertical shelf dividers are
incomplete, brinch lines should be located in
alternate aisles. If there are ventilation
openings through floors or walkways, the
location of branch lines shall be staggered
in a vertical plane. Vhen vertical shelf
dividers are complete, so that lateral spread
of sprinkler discharge will be prevented,
branch lines shall be located in each aisle.
(See Figure 4-4.12.)

Sprinklers shall be installed beneath
ducts over 4 ft (1.2 eI) wide unless ceiling
sprinklers can be spaced in accordance with
Table 4-2.4.6.

Not Applicable: This construction is
not found in safety related areas.
Ref: Nalkdown Checklist Ho. 1 C 2.

Hot Applicable: This construction is
not found in safety related areas.
Ref: Nalkdown Checklist Ho. 1 C 2.

Hot Applicable: This construction is
not found in safety related areas.
Ref: Malkdown Checklist Ho. 1 a 2.

Comply: Sprinklers are placed in
accordance with this code requirement
except as identified below.

Does Hot Comply'There are no
sprinklers under a 6'uct at the
N end of Zone 52 (El. 633'long
Col. ltL-L.5).
Ref: Malkdown Checklist Ho. 1 4 2.
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4-4.14

4-4.15

Mhen sprinkler
protection is provided in generator and
transforaor rooes, hoods or shields
installed to protect important electrical
~ quipaent from water shall be noncoabustible.

requirements are applicable to open grid
ceilings in which the openings are 1/4 in.
(6 4 aa) or larger in least dimension, when
the thickness or depth of the eaterlal does
not exceed the least dimension of the
openings and when such openings constitute at
least 70 percent of the area of the ceiling
material. Other types of open grid ceilings
shall not be installed beneath sprinklers
unless they are listed by a testing
laboratory and are installed in accordance
with the instructions contained in each
package of the ceiling aaterial. Ceilings
sade of highly flanoable material may spread
fire faster than sprinkler! can control.

Hot Applicable: There are no areas
where generator/transformer installa-
tions being evaluated by this code.
Mater inpact on vital electrical
equipeent is addressed in AEP

responses to NRC Generic Letter 83-41.
Ref: Malkdown Checklist No. 1 t 2.

Hot Applicable.'his type of
construction does not exist in safety-
related areas.
Ref: Malkdown Checklist No. 1 C 2.
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(a) In light hazard occupancies when spacing
of sprinklers of either standard or old
style is not wider than 10 by 10 ft (3 X
3 a), a ainiawo clearance of at least 18
in. (457 ae); shall be provided between
the sprinkler deflectors and the upper
surface of the open grid ceiling. Mhen
spacing is wider than 10 by 10 ft (3 X
3 a) but not wider than 10 by 12 ft (3 X
3.7 n), a clearance of at least 24 in.
(610 aa) shall be provided froe standard
sprinklers and at least 36 in. (914 am)
froa old style sprinklers. Mhen spacing
is wider than 10 by 12 ft (3 X 3.7 n), a
clearance of at least 48 in. (1219 aa)
shall be provided.
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4-4.16

4-4.16.1

4-4.16.2

4-4.16.3

4-4.16 4

4-4.17

4%.18

(b) In ordinary hazard occupancies, open
grid ceilings Nay be installed beneath
sprinklers only where such use is
approved by the authority having
5urisdlctlon, and shall be installed
beneath standard sprinklers only. When
sprinkler spacing is not wider than 10
by 10 ft (3 X 3 i), a xIini~ clearance
of at least 24 in. (610 sxI) shall be
provided between the sprinkler
deflectors and the upper surface of the
open grid ceiling. Mhen spacing is
wider than 10 by 10 ft (3 X 3 xI), a
clearance of at least 36 in. (914 m)
shall be provided.

Drop-out ceilings sIay be installed beneath
sprinklers when ceilings are listed for that
service and are installed in accordance
with their listing. The authority having
jurisdiction shall be consulted in all cases.

Drop-out ceilings shall not be considered
ceilings within the context of this standard.

piping installed above drop-out ceilings shall
not be considered concealed piping. (See
3-12.4, Exception go. 2.)

Sprinklers shall not be installed beneath
drop-out ceilings. <

Title

Not Applicable: This type of
construction does not exist in
safety-related areas.
Ref: Valkdown Checklist Ho. 1 f 2.

Hot Applicable: See response to
code section 4-4.16.1.

Hot Applicable: See response to
code section 4-4.16.1.

Hot Applicable: See response to
code section 4-4.16.1.

Hot Applicable: The entire code
section is oeitted.

Not Applicable: The entire code
section is olitted.
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4-4.20.1

4-4.21

4-5

4-5.1

jhf.Qai. Baffles (except for in-rack
sprinklers, see NFPA 231C, Standard on Rack
Storage of Haterials) shall be installed
whenever sprinklers are less than 6 ft (1.8 a)
apart to prevent the sprinkler first opening
frceI wetting ad)oining sprinklers, thus
delaying their operation. Baffles shall be
located aidway between sprinklers and
arranged to baffle the actuating eleeents.
Baffles Nay be of sheet xIetal about 8 in.
(203 xIn) «ide and 6 in. (152 zNI) high. When
laced on branch line piping, the top of
affles shall extend 2 to 3 in. (51 to 76 aa)

above the deflectors. (See Figure
A-3-15.5 4.)

RhllLRHSE Swall rooa scans a rooa with'a
smooth availing area not exceeding 800 sq ft
(74.3 xI')'of light hazard occupancy
classification.

Nthin small rooxIs sprinklers xIay be located
not over 9 ft (2.7 N) froa any single wall;
however, sprinkleI spacing limitations of
4-2.1.1 and area liaitations of 4-2.2.1.1
shall not be exceeded.

Does Hot Caeply: Sprinkler heads
underneath duct at colons, ML-K.5
and'NL-4, elev. 633're less than
12" apart with no baffles.
Ref: lhlkdown Checklist Ho. 2.

InforxIation Only

Hot Applicable: Siall -rooNI require-
ments are only allowable under light
hazard occupancies. The sprinkler
systems evaluated are ordinary and
extra hazard occupancies.
Ref: Drawings Ho. 9 - 42.

Hot Applicable'. The type of hazard
described in this code section is not
found in safety related areas.
Ref: 'Malkdown Checklist Ho. 1 f 2.

Title

4-5.1.1 w RooxIs or bays
having widths in excess of 15 ft up to 30 ft
(4.6 xI to 9.1 xI) shall have sprinklers on
two opposite walls or two opposite sides of

Hot Applicable: Sidewall sprinkler
protection in safety-related areas
are used for special applications
(Boric Acid Tanks) and are not
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4-5.1.2

4-'5.2 ~

bays with spacing as required in Section 4-5
and sprinklers regularly staggered.
Additional branch lines shall be provided
in rooes over 30 ft (9.1 aI) in width except
where special sprinklers are used (see
4-1.1.3) .

Sidewall sprinklers shall be located not aIore
than 10 ft (3 w) apart on walls for ordinary
hazard occupancies and not Nore than 14 ft
(4.3 N) apart for light hazard occupancies.

intended for area coverage. The use
and spacing of sidewall sprinklers in
this application was accepted by AHI.
Ref: RFCDL 8 50, RFC 02-2695.

Conply: See response to code
section 4-5.1.1.

Title
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4-5.2.1 Nth nonconbustible saeoth ceiling the
protection area per sprinkler shall not
~xceed 196 sq ft (18.2 aI) with the distance
between sprinklers on lines not. in excess of
14 ft (4.3 aI).

0 Hot Applicabl ~ .'There are no systems
installed for light hazard occupancies.
Ref: Drawings Ho. 9 - 42.
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4-5.2.2 i(1th conbustibl ~ soooth ceiling sheathed with
plasterboard, Natal, or wood lath and
plaster, the protection atea per sprinkler
shall not exceed 168 sq ft (15.6 aP) with
the distance between sprinklers on lines not
in excess of 14 ft (4.3 aI). lien sheathing
is coebustible such as wood, fiberboard or
other conbustible aaterial, the protection
area pej; sprinkler shall not exceed 120 sq ft
(11.1 In ) with the distance between
sprinklers on linhs not in excess of 14 ft
(4.3 aI).

Exception: Honcoebustible smooth ceiling
spacing is peraIltted beneath a nonconbustible
smooth ceiling attached directly to the
underside of a conbustibl ~ sprinklered
concealed space.

Hot Applicable'See response to code
section 4-5.2.1.
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5-1.1

5-1.2

5-2.1'-2.2

5-2.3

5-2.3.1

A systoa eeploying autoeatic
sprink ers attached to a piping systea
containing water and connected to a water
supply so that water discharges isaediately
froe sprinklers opened by a fire.

conforaing to 2-9.2.2 shall be installed in
sprinkler risers, above and below each alate
check valve.

Q~~. A systee eoploying autoeetic
sprinklers attached to a piping containing
air or nitrogen under pressure, the release
of which as froa the opening of a sprinkler
emits the water pressure to open a valve
nown,as a dry-pipe valve. The water flows

into the piping systoa and out the opened
sprinklers.

Autoeatic sprinklers
nstalled in the pendent position shall be of

the approved dry pendent type if installed in
~ an area subject to freezing. The use of

standard pendent iprinklers installed on
return bends is permitted when the sprinklers
and the return bends are located in a heated
area.

(1893-L) system capacity for gridded systeas
or not aore than 750-gal (2839-L) systee
capacity for nongridded systems shall be
controlled by one dry-pipe valve.

Inforaation Only

Coeply: Gages are installed as
required.
Ref: Malkdown Checklist No. 1 S 2.

Titie
Information Only

Not Applicable: There are no dry-pipe
systees installed in areas subject tofreezing.
Ref: 'Alkdown Checklist No. 1 f 2.

Title

Not Applicable: See response to
code section 5-2.2.
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5-2.4.1

Exception Ho. 1: If check valves are installed
in branches of the system to assist in sire
rapidly reducing the air pressure above the
valve seat to the dry-pipe valve trip point,
systems may exceed the above volImIe limitations,
but no system branch shall have a capacity
exceeding 400 gal (1514 L) for gridded systems
nor 600 gal (2271 L) for nongridded systems, nor
shall the total of a system branch plus coNInon
pipe exceed 500 gal (1893 L) for gridded systems
nor 750 gal (2839 L) for nongridded systems. A
hole 8 in. (3.2 xe) in diameter shall be drilled
in the clapper of each check valve to permit
equalixation of air pressure among the various
parts of the system. An approved indicating
drain valve, connected by a bypass around each
check valve, shall be provided as a means for
draining the system. All check valves shall be
located in heated enclosures to prevent the
formation of ice.

'heckvalves shall not be installed in any
iping where they aay interfere with the
ydraulic characteristics of the system, such as

in the branch lines or cross mains of a gridded
systems

Exception Ho. 2: Piping volume may exceed 500
gal (1893 L) for gridded systems or exceed 750
gal (2839 L) for.nongridded systems if the
system design is'such that water is delivered to
the inspector's test pipe in not more than 60
sec, starting atithe normal air pressure on the
systems

provided with an approved quick-opening
device where system capacity exceeds 350 gal
(1325 L) for gridded systems or capacity
exceeds 500 gal (1893 L) for nongridded
syStems ~

Title

Hot applicable: See response to
code section 5-2.2.
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5-2A.2

5-2.4.3

5-2AA

5-2A.5

5-2.5

5-2.5.1

The quick-opening device shall be located as
close as practical to the dry-pipe valve.
To protect the restriction orifice and other
operating parts of the quick-opening device
against sutxeergence, the connection to the
riser shall be above the point at which water
(prising water and back drainage) is expected
when the dry-pipe valve and quick-opening
device are set, except where design features
of the particular quick-opening device aade
these requireeents unnecessary.

A soft disc globe or angle valve shall be
installed in the connection between the
dry-pipe sprinkler riser and the quick-opening
device provided to accelerate operation of
dry-pipe valve.

A check valve shall be installed between the
quick-opening device and the interaediate
chaaber of the dry-pipe valve. If the
quick-opening device requires pressure
feedback frosl the interxlediate chaaber, a
valve of the type which will clearly indicate
whether it is opened or closed Nay be
installed in place of that check valve. This
valve shall be constructed so that is say be
locked or sealed in the open position.

An approved antiflpoding device shall be
installed in the connection between the
dry-pipe sprinkler. riser and the
quick-opening devihe, unless the particular
quick-opening device has built-in
antiflooding design features.

The dry-pipe valve and supply pipe shall be
protected against freeing and mechanical
in)ury.

Hot applicable: See response to
code section 5-2.2.

Hot applicable: See response to
code section 5-2.2.

Hot applicable: See response to
code section 5-2.2.

Hot Applicable: See response to
code section 5-2.2.

Title

Not Applicable. See response to
code section 5-2.2.
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m
O

5-2.5.2

5-2.5.3

5-2.5 4

5-2.6

5-2.6.1

Valve rooos shall be lighted and heated.

The supply for the sprinkler in the dry-pipe
valve enclosure shall be froa the dry side of
the systea.

, Protection against accwelation of water ibove
the clapper shall be provided for a low
differential dry-pipe valve. This say be an
autoeatic high ~ater level signaling device
or an autoaatic drain device.

Hot Applicable: See response to
code section 5-2.2.

Hot Applicable: See response to
code section 5-2.2.

Not Applicabl ~ : See response to
code section 5-2.2.
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Title
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5-2.6.1.1

5-2.6.1.2

5-2.6.1. 3

Fittings for inspection purposes shall be
provided whenever a cross naln connects to a
riser or feed aain. This may be accoeplished
by a blind flange on a fitting (tee or cross) in the
by a blind flange on a fitting (tee or cross) in the
riser or cross aain or a flanged reeovable
section 24 in. (610 aa) long in the feed nain

. as shown in Figure 5-2.6.1(A). Such fittings
in conjunction with the flushing connections
specified in 3-8.2 would perait exsnination
of the entire lengths of the cross nains.
Branch lines nay be examined by backing the
pipe out of fittings.
whenever feed aains change direction,
facilities shall >be provided for direct
observation of every length of feed main
within the refrigerated area. This say be
accoeplished by scans of 2-in. capped nipples
or blind flanges.on fittings.
Fittings for inspection purposes shall be
provided whenever a riser or feed nain passes
through a wall or floor froo a warm roon to a
cold rooe. This aey be accaeplished at floor

Not Applicable: See response to
code section 5-2.2.

Hot Applicable; See response to
code section 5-2.2.

Not Applicable: See response to
code section 5-2.2.
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5-2.6.2

5-2.6.3

'-2.6.4

5-2.7

5-2.7.1

5-2.7.2

5-2.7.3

penetrations by a tee with a blind flange in
the cold rooa and at wall penetrations by a
24 in. (610 ae) flanged reaevable section in
the ware room as shown in Figure 5-2.6.1(B).

A local low air-pressure alara shall be
installed on sprinkler systees supplying
freezer sections.

Piping in cold storage rooes shall be
installed with pitch, as outlined in 3-11.1;3.

The air supply for dry-pipe systees in cold
storage plants shall be taken froa the
freezers of lowest tenperature or through a
cheaical dehydrator. Coepressed nitrogen gas
froo cylinders nay be used in place of air in
dry~ipe systces to elialnate introducing
aoisture.

Air or nitrogen
pressure sha 1 be aaintained on dry-pipe
systees throughout the year.

J~gglz. The caepressed air supply shall
be frow a source available at all tiaes and
having a capacity capable of restoring noraal
air pressure in the systea within 30 ninutes,
except for low differential dry-pipe systens
where this tiae nay be 60 alnutes. Mhere low
differential dry-Ripe valves are used. the
air supply shall be maintained autoaatlcally.

The connection pipefry the air coepressor shall not be less
than 1/2 in. and shall enter the systee above
the pruning water level of he dry-pipe
valve. A check valve shall be installed in

Hot Applicable: See response to
code section 5-2.2.

Hot Applicable: See response to
code section 5-2.2.

Not Applicable: See response to
code section 5-2.2.

Title

Not Applicable: See response to
code section 5-2.2.

Not Applicable: See response to
code section 5-2.2.

Hot Applicable: See response to
code section 5-2.2.
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5-2.7.8

5-2.8

5-3.1

valve, when available, or 20 psi (1 A bars)
in excess of the calculated trip pressure of
the dry-pipe valve, based on the highest
noraal water pressure of the systeII supply.
The peraltted rate of air leakage shall be as
specified in 1-11.3.2.

Mhen used, nitrogen shall be introduced
through a pressure regulator set to eaintain
systea pressure in accordance with 5-2.7.7.

conforaing to 2-9.2.2 shall be connected:

(a) On. the water side and air side of
dry-pipe valve,

(b) At the air puep supplying the air
receiver,

(c) At the air receiver,

(d) In each independent pipe froe air supply
to dry-pipe system, and

(e) At exhausters and accelerators.

Pre-Action Systea means a systea eeploying autaeatic
sprinklers attached to a piping systea
containing air that Nay or nay not be under.
pressure, with a supplelental fire detection
system installed in the saNe areas as the
sprinklers; actuation of the fire detection
systen as froe a fire opens a valve which -

'erlitswater to flow into the sprinkler
piping systeo and to be discharged froo any
sprinklers which aay be open.

I

kot Applicable: See response to
code section 5-2.2.

kot Applicable: See response to
code section 5-2.2.

Title
Titie
Inforaation Only
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5-3.2

Deluge System means a systeN employing open sprinklers
attached to a piping systeeI connected to a
water supply through a valve which is opened
by the operation of a fire detection system
installed in the same areas as the
sprinklers; when this valve opens, water
flows into the piping systesI and discharges
from all sprinklers attached thereto.

Pre-action and deluge systems
are noraal y without water in the system
piping and the water supply is controlled by
an automatic valve operated by means of fire
detection devices and provided with manual
means for operations which are independent of
the sprinklers. Systems Nay have equipment
of the types described in (a) through (f)
below. (See 5-3.5.2.)

(a) Automatic sprinklers with both sprinkler
piping and fire detection devices
automatically supervised.

(b) Automatic sprinkles with sprinkler
piping and fire detection devices not
automatically supervised.

(c) Open sprinklers with only fire detection
. devices automatically supervised,

(d) Open sprinkle'rs with fire detection
devices not automatically supervised,

(e) Combination o) open and automatic
sprinklers with fire detection devices
automatically supervised,

(f) Combination of open and automatic
sprinklers with fire detection devices
not automatically supervised.

Inforaation Only

Information Only

The pre-action sprinkler systems
reviewed utilize supervised detection .

and sprinkler piping as described
under item (a).
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5-3.3

5-3.3.1

5-3.3.2

5-3.3.3

5-3.4

A supply of spare fusible eli«ants for
heat-responsive devices, not less 'than two of
each te«perature rating, shal'I be «aintained
on the pre«ises for replace«ent purposes.

Mhen hydraulic release syste«s are used, it.is
possibl ~ to water colwe the deluge valve or
deluge-valve actuator if the heat-actuated
devices (fixed te«perature or rate-of-rise)
are located at extra«e heights above the
valve. Refer to the «anufacturer for height
li«itations of a specific deluge valve or
deluge valve actuator.

All n'w pre-action or deluge syste«s shall be
tested hydrostatically as specified in
1-11.3.1. In testing deluge syste«s, plugs
shall be installed in fittings and replaced
with open sprinklers after thi test is
co«pleted, or auto«atic sprinklers aay be
installed and he operating parts re«oved
after test is co«pleted.

QC~RE Spacing of fire detection devices
other than auto«attic sprinklers shall be in
accordance with their listing by testing
laboratories or in(accordance with
«anufacturer's specifications. Vhen
auto«atic sprinklers are used as detectors,
the distance between detectors and the area
per detector shall not exceed the «axi«u«
per«ltted for supression sprinklers as
specified in 4-2.1 and 4-2.2: they shall be
positioned in accordance with Sect'ion 4-3,
but need not confora with the clearance
require«ents of 4-2.2. (See NFPA 72E,
Standard for Auto«atic Fire Detectors.)

M, 0

Title

Co«ply. A walkdown showed that the
stockroo« carries an a«pie supply of
spare fusible eleaents.
Ref: lhlkdown Checklist Ho. 1 4 2.

Hot Applicable: The pre-action
systeas use pneumatic release.
Ref: Nalkdown Checklist Ho. 2.

Co«ply: All new pre-action syste«s
were hydrostatically tested as
required per specifications.
Ref: Technical Data Ho. 10 Section
7.4.16.

Hot Applicable: The contractors
access, AN pu«p roo«s, and the
O.G. corridors are protected by wet
pipe syste«s.
Ref: Alkdown Checklist Ho. l.
Co«ply: The pilot head. detection
syste««et spacing require«ents of
sections 4-2.1 and 4-2.2 and position-
ing require«ents of section 4-3.
Ref: Valkdown Checklist No. 1 4 2;
Drawings Ho. 10 - 34.



CODE CONPLIAHCE VERIFICATION CHECKLIST
HE5LKb3%2

Code
Section

Ho.
Code Section

InforsIation Required
Verification Hethod

M ~ llalkdown
0 ~ Docent Search

SNINIary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

5-3.5

5-3.5.1 All colponents of pneumatic, hydraulic or
electrical pre-action systeas shall be
coepatible.

N, 0

Title

Comply.'ocwwnts show that all
coeponents of the systesI are
coepatlble for the pre-action systeas
in the auxiliary building.
Ref: Malkdown Checklist No. 2;
Technical Data Ho. 7: Drawing Ho.
10-14, 17-20, 8 27-34.

e

Hot Applicable: The AFV pump rooa,
D.G. corridors and contractors access
are protected by wet pipe systels.
Ref: lhlkdmm Checklist Ho. l.
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5-3.5.2
sprinklers shall be controlled by any one
pre-action valve.

5-3.5.3 $g~~. Sprinkler piping and fire
detection devices shall be autcNIatically
supervised when there are Nore than 20
sprinklers on the'ystem.

5-3.5e4 Quy c~d~. (See Sections 3-5, 3-6, 3-7
and Chapter 7.)

N, D

N, D

Comply:
el 633' 502 spklrs
el 609I - 372 spklrs
el 587' 201 spklrs
Ref: Malkdem Checklist Ho. 2;
Drawing Ho. 10-12, 17, 18, 22-24 C
27-34.

Hot Applicabl ~ . See response to code
section 5-3.5.1 for systesIs not
applicable.

Colply: Pre-action systesIs are super-
vised by air pressure.-
Ref: Alkdmm Checklist Ho. 2;
Technical Data Ho. 7 and Ho. 8
Section 2.6.6.

Hot Applicable. See response to code
section 5-3.5;1 for not applicable
systees.

InforsIation Only

5-3.5.5
pre-action systens installed in the pendent

Hot Applicable: See response to code
section 3-10.1.1.
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5-3.6

5-3.7

position shall be of the approved dry pendent
type if installed in an area subject to
freezing.

systeas shall be autoeatically supervised
when there are sere than 20 sprinklers on the
systocl ~

Not Applicabl ~ : There are no deluge
systems in areas evaluated under this
report.
Ref: lhlkdown Checklist Ho. 1 C 2.
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5-3.7.1

5-3.7.2

5-3.7;3

When fire detection devices installed in
circuits are located where not readily
accessible, an additional fire detection
device shall be provided on each circuit for test

rposes at an accessible location and shall' connected to the. circuit at a point which
will assure a proper test of the circuit.

Testing apparatus capable of producing the.
heat or iapulse necessary to operate any
noreal fire detection device shall be
furnished to the owner of the property with
each installation; Where explosive vapors or
naterials are present, hot water, steam or
other methods of )esting not involving an
ignition source shall be used.

conforwlng to 2-9.2.2 shall be installed as
follows:

(a) Above and below pre-action valve and
below deluge valve.

(b) On air supply to pre-action and deluge
valves.

N, 0

1, 0

Caeply: For areas in the Auxiliary
Building, credit is given for the
eaergency release pull stations at
the riser or in the hazard to sieulate
loss of pilot head pressure.
Ref: Malkdown Checklist Ho. 1 C 2;
Technical Oata No. 7; Orawing No.
10 - 34.

Hot Applicable: See response to code
section 5-3.5.1 for not applicable
syst00$ ~

Ceeply: See response to code
sect) on 5-3.7.1.

Coaplyz Malkdowns show that pressure
gauges were installed in the proper
location. See response to code
section 2-9.2.2.
Ref: Valkdown Checklist Ho. 2.

Not Applicable: See response to code
section 5-3.5.1 for not applicable
systoclS ~
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5-4.1 g~].
5-4.1.1 Qyf~~

A system enploy ng automatic sprinklers
attached to a piping system containing air
under pressure with a supplemental fire
detection system installed in the same areas
as the sprinklers; operation of the fire
detection system. as from a fire. actuates
tripping devices which open dry-pipe valves
simultaneously and without loss of air-
pressure in the system. Operation of the
fire detection system also opens approved air
exhaust valves at the end of the feed main
which facilitates the fillingof the system
with water which usually precedes the opening
of sprinklers. The fire detection system
also services as an automatic fire alarm
Systeel ~

5-4.1.2 Combined automatic dry-pipe and pre-action
systems shall be so constructed that failure
of the fire detection system shall not
prevent the system from functioning as a
conventional automatic dry-pipe system.

5-4.1.3 Combined automatic dry-pipe and pre-action
systems shall be so constructed that failure
of dry-pipe system of automatic sprinklers
shall not prevent the fire detection system
from properly functioning as an automatic
fire alarxI system.

5-4.1.4 Provisions shall be made for the manual
operation of the fire detection system at

Title

Hot Applicable: The system described
in requirements 5-4 - 5-4.6 is not
found in safety related areas. There«
fore, these sections will not be
verified.
Ref: lhlkdown Checklist No. 1 C 2.

Hot Applicabl ~ : See response to code
section 5-4.1.

Hot Applicable: See response to 5-4.1

Hot Applicable: See response to 5-4.1

Hot Applicable: See response to 5-4.1
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5-4.1.5

5-4.2

5-4.2.1

5-4.2.2

5-4.2.3

locations requiring not aore than 200 ft
(61.0 a) of travel.

Except as indicated in 5-2.2, autoeatic
sprinklers installed in the pendent position
shall be of the approved dry pendent type.

Vhere the systea consists of aero than 600
sprinklers or has sere than 215 sprinklers in
any fire area, the entire system shall be
controlled through tvo 6-in. dry-pipe valves
connected in parallel and shall feed into a
coaaon feed aain. These valves shall be
checked against each other. (See Figure
5-4.2.)

Each dry-pipe valve shall be provided with an
approved tripping device actuated by the fire
detection systee. Dry-pipe valves shall be
cross connected through a 1-in. pipe
connection to petit siaeltaneous tripping of
both dry-pipe valves. This 1-in. pipe
connection shall be equipped with a gate
valve so that either dry-pipe valve "can be
shut off and worked on while the other
reaains in service.

The check valves between the dry-pipe valves
and the coaaon feed main shall be equipped
vith 1/2-in. bypasses so that a loss of air
froa leakage in thy triaaings of a dry-pipe
valve vill not caute same to trip until the
pressure in the feed aain is reduced to the
tripping point. A gate valve shall be
installed in each of these bypasses so that
either dry-pipe valve can be coepletely
isolated fran the aein riser or feed a+in and
froe the other.

Xot Applicable: See response to 5-4.1.

Xot Applicable: See response to 5-4.;1.

Xot Applicable: See response to &4.1.

Hot Applicable: See response to 5-4.1.
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5-4.2.1

5-4.3

Each coebined dry-pipe and pre-action systea
shall be provided with approved quick opening
devices at the dry-pipe valves.

exhaust valves of 2-in. or larger size
controlled by operation of a fire detection
systei shall be installed at the end of the
coaeon feed nain. (See Figure A-5-4.3).
These air exhaust valves shall have soft
seated globe or angle valves in their
intakes; also, approved strainers shall be
installed between these globe valves and the
air exhaust valves.

.Hot Applicable.'ee response to 5-4.1.

Hot Appl'icable: See response to 5-4.1.

5-1.4

M.4.1 Mhere acre than 275 sprinklers are required in
a singl ~ fire area, the systei shall be
divided into sections of 275 .sprinklers or
less by cleans of check valves. If systel is
installed in sere than one fire area or
story. not aore than 600 sprinklers shall be
supplied through any one check valve. Each
section shall have a.l-l/4 in. drain on the
system side of each check valve supplelented
by a drue drip.

Title

Not Applicable: See response to 5-4.1.
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5-4.4.2 Section drain lines and dam drips shall be

located in heated: areas or inside of
theraestatically controlled electrically
heated cabinets of sufficient size to enclose
drain valves and dry drips for each
section. Qrua drips shall also be provided
for all low points except that heated
cabinets need not be required for 20
sprinklers or less.

Hot Applicable.'See response to
5-4.1.

> am~

5-4.4.3 Air exhaust valves at end of feed nain and
associated check valves shall be protected
against freezing.

Hot Applicable: See response to 5-4.1.
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5-4.5

5-4.6

5-5

5-5.1

5-5.2

5-5.3

5-5.3.1

be so constructed and the nueber of sprinkler
heads controlled shall be so limited that
water shall reach the furthest sprinkler
within a period. of tice not exceeding 1

einute for each 4N ft. (122 o) of coarsen
feed aain froa the tice the heat-responsive
systee operates. Nazis time peraitted not
to exceed 3 minutes.

The end section
shall have an inspector's test connection as
required for dry-pipi systems.

Jhfh~n. Antifreeze system evans a systeo
employing autaaatic sprinklers attached to a
piping systea containing an antifreeze solution"
and connected to a water supply. The antifreeze
solution, followed by water, discharges ianediately
froo sprinklers opened by a fire.
'HhaKL3lah[. The use of antifreeze solutions
SHALL be in conforaity with any state or
local health regulations.

Vhen sprinkler systeas are supplied by public

water connections, the use of antifreeze
solutions other thorn water solutions of pure
glycerine (C.P. or O.S.P. 96.5 Percent Grade)
or propylene glycol shall not be permitted.
Suitable glycerine-water and propylene
glycol-water aixtures are shown in Table
5-5.3.1 ~

Hot Applicable: See response to 5-4.1.

Not Applicable: See response to 5-4.1.

Title
Hot Applicable: There are no systens
with the coeponents described in code
section 5-5 - 5-5.6 in safety related
areas. Therefore, these sections will
not be verified.
Ref: Nalkdown Checklist Ho. 1 C 2.

Hot Applicable: See response to 5-5.1.

Title

Hot Applicable'See response to
5-5.1.

QQ
~ Ill

t

5-5.3.2 If public water is not connected to
sprinklers, the coaaercially available
materials indicated in Table 5-5.3.2 are
suitable for use in antifreeze solutions.

Not Applicable: See response to 5-5.1.
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Mhere possible, the dry pendant sprinkler
shall extend down at a 45'ngle. The width

~ of the area to be protected shall not exceed
7-1/2 ft. (2.3 e). Sprinklers shall be
spaced not over 12 ft. (3.7 a) apart.

Title

5-6.1

5-6.1.1 gyQg~. A circulating closed loop is one
with nonfire protection- connections to autostatic
sprinkler systeas in a closed loop piping
arrangeeent for the purpose of utilizing
sprinkler piping to conduct water for heating
or cooling. Mater is not relieved or used froe
the systee, but only circulated through the piping
systeee

Title
Hot Applicable: There are no systems
with non-fire protection connections
(as described in 5-6 - 5-6.1.12) in
safety related areas. Therefore,
these sections will not be verified.
Ref: Malkdown Checklist Ho. 1 4 2.
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fh
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CO 00
I IO vO 4lO
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5-6.1.2

5-6.1.2.1
systea is prislarily a sprinkler systee, and
all provisions of this standard such as
control valves, area liaitation of a systea,
alaras, fire deparbnent connections,
sprinkler spacing, etc. are to be satisfied.

Exception: Iteas as specifically detailed
within 5-6.1.

5-6.1.2.2 Piping, fittings, valves and pipe hangers
shall Neet requireaents specified in Chapter 3.

5-6.1.2.3 A dielectric fitting shall be installed in
]unction where dissiwilar piping naterials
are 5oined, e.g., copper to steel.

Title

Hot Applicable: See response to
5-6.1.1.

Hot Applicable: See response to
5<.1.1 ~

Hot Applicable: See response to
&4.1.1.

~Pa
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Exception: Dielectric fittings are not
required in Junction where sprinklers are
connected to piping.

5-6.1.2A It is not required that other auxiliary
devices be listed for sprinkler service;
however. these devices such as pueps,
circulating pueps, heat exchangers,
radiators. and luainaires shall be pressure
rated at 175 or 300 psi (12.1 or 20.7 bars)
(rupture pressure of 5 x rated water working
pressure), to aatch required rating of
sprinkler system coeponents.

5-6.1.2.5 Auxiliary devices shall incorporate materials
of construction and be so constructed that
they will aeintain their physical integrity
under fire conditions to avoid lepaiment to
the fire protection systqn.

5-6.1.2.6 Auxiliary devices where hung froa the building
structure shall be supported independently
from the sprinkler portion of the systee,
following recognized engineering practices.

Piping systees for
attached heating and cooling equipeent shall
have auxiliary. puaps or an arrangeeent nade
to return water to the piping systee in order
to assure the following:

(a) Mater for sprinklers shall not be
required to piss through heating or
cooling equipeent. At least one direct
path shall exist for water flow froe the
sprinkler water supply to every
sprinkler. Pipe sizing in the direct
path shall be in accordance with design
requireeents of this standard.

Hot Applicable: See response toM.l.l.

Hot Applicable: See response to
5-6.1.1.

Hot Applicabl ~ : See response to
5-6.1.1 ~

Hot Applicable: See response to
5-6.1.1.
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5.6.1 4

(b) Ho portions of the sprinkler piping
shall have less than the sprinkler
systee design pressure regardless of the
sade of operation of the attached
heating or cooling equipaent.

(c) Ho portion of the sprinkler piping shall .

have less than the sprinkler systea
design pressuri regardless of the xede
of operation of the attached heating or
cooling equipeent.

(d) Shut-off valves and a means of drainage
shall be provided on piping to heating-
or cooling equi}xnent at all points of.
connection to sprinkler piping and shall
be installed in such a sinner as to cake
possible ripair or removal of any
auxiliary conponent without iInpairing
the serviceability and response to the
sprinkler systenI. All auxiliary
coeponents including strainer shall, be
installed on the auxiliary equipnent
side of the shut-off valves.

5%.1.4.1 5az9m. In no case shall eaxixma water
tenperature flowing through the sprinkler
portion of the systeeI'xceed 120'F (49'C).
Protective control'devices listed for this

urpose shall be installed to shut down
eating or cooling 'systens when tenperature

of water flowing through the sprinkler
portion of the systen exceeds 120'F (49'C).
@hen water tenperature exceeds 100'F
(31.8'C), interaediate or higher tenperature
rated sprinklers shall be used.

~.1.4.2 5hdg}}}n}. Precaution shall be taken to ensure
that telperatures below 40'F (4.4'C) will not
be permitted.

Title

Hot Applicable: See response to
5-6.1.1.

Not Applicable: See response to
5&.l.l.
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5-6.1.5

5-6.1.6

&4.1.7

5-6.1.8

Automatic
sprinklers shal not be obstructed by
auxiliary devices, piping, insulation, etc.,
from detecting fire or froa proper
distribution of water.

controlling sprinkler system (post indicator,
main gate. sectional control) shall be
supervised open by one of the following
methods:

(a) Central station, proprietary, or remote
station alara service.

(b) Local alara service, which will cause
the sounding of an audible signal at a
constantly attended point.

Caution signs shall be attached to all
controlling sprinkler valves. The caution
sign shall be worded as follows:

"This valve controls fire protection
equipment. Do not close until after
fire has been extinguished. Use
auxiliary valves when necessary to shut
supply to auxiliary equipment.
CAUTION: Automatic alarm will be
sounded if this valve is closed."

shall not adverselg affect the fire fighting
properties of the water and shall be in
conforaity with any state or local health
regulations. Due care and caution shall be
given to the use of additives which may
remove or suspend scale from older piping
systen. Mhen additives are necessary for
proper systen operation, due care shall be
taken to.ensure additives are replenished
after alarxI testing or whenever water is
removed fron the system.

Not Applicable: See response to
&4.l.l.

Not Applicable: See response to
&6.1.1.

Not Applicable: See response to
5-6.1.1.

Not Applicable: See response to
&4.1.1.
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5-6.1.9

5-6.1..9.1

5-6.1.10

The supply of water
froeI sprinkler piping through auxiliary
devices, circulatory piping, and puaps shall
not under any condition or operation,
transient or static, cause false sprinkler
water flow signals.

Sprinkler water flow signal shall not be
impaired when water is discharged through
opened sprinkler or through Inspector's Test
Connection while auxiliary equipment is in
any mode of operation (on, off, transient,
stable).

prepared and subeitted in accordance with.
Section 1-9. Special syibols shall be used
and explained for auxiliary piping, pumps,
heat exchangers valves. strainers and the
like, clearly distinguishing those devices
and piping runs frceI those of the sprinkler
system. Hodel number. type and
Nanufacturer's naae shall be identified for
each piece of auxiliary equipment.

Not Applicabl ~ : See response to
5-6.1.1.

Not Applicable'. See response to
5-6.1.1.

Hot Applicabl ~ : See response to
5<.1.1 ~
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5-6.1.11 Xmihig

5-6.1.11.1 All sprinkler system and auxiliary system
components shall be hydrostatically tested in
accordance with 1-11.3.

5-6.l.ll.2 Sprinkler systel discharge tests shall be
conducted using sMsteII test pipes described
in 3-9.1. PressuI'e gages shall be installed
at critical points and readings taken under
various modes of auxiliary equipment
operation. '&ter flow alarsI signals shall be
responsive to discharge of water through
system test pipes while auxiliary equipment
is in each of the possible modes of operation.

Title

Hot Applicable: See response to
5-6.1.1.

Hot Applicable: See response to
5-6.1.1.
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5<.1.12
Additional information shall be appended to
the Contractor's Haterial and Test
Certificate described in Section 1-12 as
follows:

(a) Certification that all auxiliary
devices. such as heat puxLps, circulating

Ixops, heat exchangers, radiators and
uminaires have a pressure rating of 175

or 300 psi (12.1 or 20.7 bars).

(b) All coeponents of sprinkler systeeI and
auxiliary systesI have been pressure
tested as a coeposite systesI in
accordance with 1-11.3, Hydrostatic
Tests.

(c) i@ter flow tests have been conducted and
water flow alarms have operated while
auxiliary equipeent is in each of the
possible Nodes of operation.

(d) llith auxiliary equipwent tested in each
possible xIode of operation and with no
flow frcNI sprinklers or test connection,
water flow alari signals did not operate.-

(e)'xcess teeperature controls for shutting
dam the auxiliary system have been
properly field tested.

Hot Applicabl ~ : See response to
5<.1.1.
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Not Appl3cable.'There are no systems
for outs3de exposure protect3on for
safety related areas. Therefore,
Chapter 6 II311 not be verlf3ed and 3s
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7-1.1

%meal

Title

Note:

Title

Title

Zone 17E of the AN puap rooa
area, which was sized to an
extra hazard pipe schedule,
and the contractors access
area which was sized to an
ordinary hazard pipe
schedule, will not be
addressed in the reaaining
sections.
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7-1.1.1

7-1.1.2

A hydraulically designed sprinkler systea is
one in which pipe sizes are selected on a
pressure loss basis to provide a prescribed
density L'gal per ain per sq ft (L/a)n)/a l
distributed over a specified area. This
peraits the selection of pipe sizes in
accordance with the characteristics of the
water supply available. The stipulated
design dens)ty and area of application w)11
vary with occupancy hazard.

The design basis for such a systea or addition
to an ex)sting systea supersedes the rules in
the sprinkler standard governing pipe
schedules, except;that all systeas continue
to be i)a)ted by area, and pipe sizes shall
be no less than 1 in. noainal for ferrous
piping and 3/4 )n.inca)nal for copper
tubing. The size of pipe, nuaber of
sprinklers per branch 1)ne, and nuaber of
branch lines per cross aain are otherw)se
1)a)ted only by the available water supply.
However, sprinkler spacing and all other
rules covered in this and other applicable
standards shall be observed.

Inforaation Only

Inforaation Only



MDE COHPLIAHCE VERIFICATIOH CHECKLIST
~FP 3XL'HQ

Code
Section

Ho.
Code Section

Information Required
Verification Hethod

M ~ 'Alkdown
D Docent Search

Suaary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

O O

O O
I I

O O
cD co
I IOO 4J'4

Ul

O
O

n
C)
CL
fD

O

~e

n
ID

tD
s

O

O

7-1.2

7-2

7-2.1

7-2.2

The installer shall properly identify a
hydraulically designed automatic sprinkler
systea by a permanently attached placard
indicating the location, and the basis of .

.

design (discharge density over designed area
of discharge, including gallons per minute
and residual pressure demand at base of
riser). Such signs shall be placed at the
controlling alara valve, or dry-pipe valve,for the system containing the hydraulically
designed layout.

Basic design

systems shall be obtained froa this or other
applicable standards. lOere no standards
exist, the authority having 5urisdiction shall
be consulted.

The following „

information shall be include when applicable:

(a) Area of water application..... sq. ft.
(b) Hini~ rate of water application (density). . .

gpalsq. ft.
(c) Area per sprinkler.... sq. ft.
(d) Allowance for inside hose and outside

hydrants . .
~

. gpm

(e) Allowance for in-rack sprinklers . . ~

gp

Doei Hot Comply.'lacards or signs
indicating a hydraulically designed
system are not provided as verified
by walkdowns.
Ref: Malkdown Checklist No. 1 C 2.

Title

Comply: Specification requires that
all hydraulic calculations be submitted
to the owner and authority having
)urisdiction for approval.
Ref: Technical Data Ho. 10 Section 6.3.

Comply. The specifications require
that all information in this code
section be included, when applicable.
Ref: Technical Data No. 10 Section 7.1.
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Code Section

The following
inforsIation shall be included: water flow .
data with existing or proposed water supply,
dead end or circulating:

(a) Location and elevation of static and
residual test gage with relation to the
riser reference point

Information Required
Verification Nethod

M ~ Malkdown
0 ~ Docent Search

SINNIary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

Coeply'. Specifications provided
max(sea hydraulic demand for support
by plant fire protection water system.
Ref: Technical Data No. 10 Section 7.1.
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7-2 4

7-2.4.2

(b) Flow location

(c) Static pressure, psi

(e) Flow, gpsI

(f) Date

(g) Time

(h) Test conducted by or information
supplied by . . .

Reference points
Nay be shown by a nuaber and/or letter
designation and shall correspond with
coeparable reference points shown on the
hydraulic calculation sheets.

7-2.4.4 The sIinimusI rate of
water application (density), the design area
of water application in rack sprinkler
deiand, and the ~ater required for hose
streais both inside and outside shall be

- included.

7-2 4.3 ~~~. Description of spr inklers used. D

Title

Coeply: The information required by
this code section appear on drawings.
Ref: Technical Data Ho. 8; Drawing
Ho. 10-34, 40 t 41.

Coeply'Sprinkler types were listed
on the drawings.
Ref: Drawings Ho. 9 - 42.

Does Hot Coeply: The systesI design
criteria does not appear on the
drawings.
Ref: Technical Data No. 8; Drawing
10-34, 40 4 41.
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7-2.4.5

7-3

7-3.1

7-302

The total ~

quantity of vater and the pressure required
shall be noted at a cosNIon reference point
for each systesI.

sprinklers, 5unction points and supply or
reference points shall be noted.

Quutal Hydraulic calculations shall be
prepared on fare sheets that include a
sINInary sheet, detailed IIork sheets, and a
graph sheet. (See copy of typical forxIs,
Figures A-7-3.3 and A-7-3 4.}

The summary sheet shall
contain the folloIIing information, IdIen
applicable'.

(a) Date

(b) Location

(c) Hale of oIeer and occupant

(d) Building number or other identification

(~ ) Description. of hazard

(f) Hale and address of contractor or
designer

(g) Hale of approving agency

(h) SystexI design requirements

1. Design area of water application . .
~ ~ ~ Sqe f'te

Colply. See response to code
section 7-2.4.2.

Comply: See response to code
section 7-2.4.2-

Ti tie

InforsIation Only: Responses to this
code section are covered under code
sections 7-3.2 thru 7-3.5.

Does Hot Colply: All lnforsIatlon
required by this code section is
included in the hydraulic calculations
except the area per sprinkler data.
Ref: Technical Data Ho. 3 C 9.

~Wm
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7-3.3

2. Hinima rate of water application
(density) . . . gpsI per sq. ft.

3. Area per sprinkler... sq. ft.
(i) Total water requirements as calculated

including allowance for inside hose and
outside hydrants

(3) i@ter supply lnforaation.

M Detailed work sheets
(for salple work sheet, refer to Figure
A-7-3.3) or coaputer printout sheets shall
contain the following inforlation:

(a) Sheet nueber

(b) Sprinkler description and discharge
constant (K)

(c) Hydraulic reference points

(d) Flow in gpeI

(e) Pipe size

(f) Pipe lengths, center to center fittings
(g) Equivalent pipe lengths for fitting and

devices : ~

(h) Friction los~ in psi per ft of pipe

(i) Total friction loss between reference
points

(3) In rack sprinkler demand

Caeply'. The inforeatlon required by
this code section is included in the
hydraulic calculations.
Ref: Technical Data No. 3 C 9.
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(k) Elevation head in psi between reference
points

(1) Required pressure in psi at each
reference point

(N) Velocity pressure and norsIal pressure if
included in calculations

(n) Hote to indicate starting points,
reference to other sheets or to clarify
data sham

(o) Sketch to accoepany gridded systel
calculations to indicated flat
quantities and directions for lines IIith
sprinklers operating in the reiote
area. [See Figure A-7-3,.3 (o).]

9GUI!L5h~. Mater supply curves and systel
requirelents, plus hose and in rack sprinkler
desIand IdIen applicable, shall belplptted on
seili-logarithlic graph paper (g .4~) so as
to present a graphic suaoary of the ccepl'ete
hydraulic calculation.

bb The following
standard abbreviations and syInbols shall be
used on the calculation fora:

Syabol
or

Abbreviation \ Itel
P Pressure in psi

gpcI U.S. Gallons per Ninute

q RInI lncreeent in gpm to be added
at a specific location

Does Hot Coeply: Graph sheets are not
provided in any of the calculations.
Ref: Technical Oata Ho. 3 C 9.

Coeply: Standard abbreviations and
sylbols InIre used for each calculation.
Ref: Technical Data Ho. 3 C 9.
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Pv

Pn

Velocity pressure in psi at a
point in a pipe

Noraal pressure in psi at a point
in a pipe

E 90'll
EE 45'll
Lt.E Long Turn Elber

Cr Cross

T Tee - floe turned 90 degrees

GV Gate Valve

BV Butterfly Valve

Oel V Oeluge Valve

OPV Ory-Pipe Valve

Suaation of fle> in gpa at a
specific location

Pt Total pressure in psi at a point
in a pipe

Pf Pressure loss due to friction
bebreen points indicated in

'location
colm'ressure

due to elevation
difference between indicated
points. This can be a plus value
or a ainus value. Mhere ainus.
the (-) shall be used; Dere plus,
no sign need be indicated.
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7&.1

7-4.1.1

ALV Alar@ Valve

CV Swing Check Valve

KV Butterfly (lifer) Check Valve

St Strainer

psi Pounds per square inch

v Velocity of water in pipe in feet
per second

Exam
Friction Loss Forlula. Pipe friction losses
shall be deterained on the basis of Hazen and "
Nl1iaas f oral a.

1.85
P a

1.85 d4.87

where p is the frictional resistance in
pounds pressure per square inch per feet of
pipe, g is the gallons per Ninute flowing and
d is the actual internal dialeter of pipe in
inches with C ai the friction loss
coefficient.

1.85
For 51 Units: P 6.05 x~ x 10

1.85 d4.87
SI

P~ is the functional resistance in bars per
aeter of pipe, QN is the flow in L/Nin and
d„ is the actual internal dieleter in aa
with C as the function loss coefficient.

Title

Title

Coaply: Correct formulas were used
for the calculations.
Ref: Technical Data No. 9.
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7-4.1.2

7%.1.3

7-4.1 4

7-4.2

7-4.2.1

Velocity pressure
shall be deterained on the basis of the
foraula

Pv ~ 0 001 123 Q2/04
P„ ~ velocity pressure psi.

where:
Q ~ flow in gpa
D ~ the inside diaaeter in inches

For SI units: 1 in. e 25 4 aa; 1 gal ~ 3.785
L; 1 psi 0.0689 bars.

Noraal pressure P shall be deterained on
the basis of the foraula

Pn Pt - Pv
where:

Pt ~ total pressure in psi (bars)
Pv ~ velocity pressure in psi (bars)

. .For gridded
systeas only, pressures at hydraulic junction

1oints shall balance. within 0.5 psi (0.03
ars). The highest pressure at the junction

point shall be carried into the calculations.

Table 7-4.2 shall be used to deteraine the
equivalent length of pipe fittings and
devices unless aanufacturer's test data
indicate other factors are appropriate. For
saddle type fittings having friction loss
reater than shown in Table 7-4.2, the
ncreased friction loss shall be included in

hydraulic calculations.

M, D

Hot Applicable: Systea calculations
did not include velocity pressure.
(See code section 7-4.3.1.7)
Ref: Technical Data No. 9.

Coaply.'ee response to code
section 7-4.1.1 and 7-4.1.2.

Not Applicable: There are no gridded
systeas evaluated in this report.
Ref: Malkdown Checklist Ho. 1 C 2;
Technical Data No. 9.

Title

Coaply: The proper values for fitting
equivalent lengths were used.
Ref: Technical Data Ho. 9.

>P»N ci
~i



COOE COHPLIAHCE VERIFICATIOH CHECKLIST
fl~FP ~gjg

Code
Section

Ho.
Code Section

Infor«ation Required
Verification Hethod

M ~ Malkdovn
0 ~ Ooccaent Search

Suaaary of Results
(List results and reference

details in calculations,
sketches,'tc., as required)

7-4.2.2 'se Table 7-4.2 Qth Hazen and Millia«s C
120 only. For other valuei of C, the values
in Table 7-4.2 shall be «ultiplied by the
factors indicated bein>:

Co«ply'See response to code
section 7-4.2.1.

Value of C 100 120 130 140 150

Hultiplying
Factor

0.713 1.00 1.16 1.33 1.51

D D
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D D
I I

D D
CD CO
I IDD 4l
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7-4.2.3

7-4.3

7%.3.'1

(This is based upon the friction loss through
the fitting being independent of the C factor
available to the piping.)

Specific friction loss values or equivalent
pipe lengths for alar« valves, dry-pipe
valves. deluge valves, strainers and other
devices shall be «ade available to the
authority having )urlsidiction.

For all syste«s the design area shall be the
hydraulically «ost de«anding "rectangular
area" having a di«ension parallel to the
branch lines equal to 1.2 ti«es the square
root of the area of sprinkler operation
corresponding to the density used. This «ay
include sprlnklers on both sides of the cross
«ain. Any fractional sprinkler shall be
carried to the next higher Noir sprinkler.

Exception Ho. 1: lkere the design area under
consideration consists of a corridor
protected by one re of sprinklers, the
«axi«u« nu«ber of sprinklers that need be
calculated is 5.

0 Co«ply: See response to code
section 7-4.1.1.

Title

Co«ply: The correct calculation
procedure uas used for the
calculations.
Ref: Technical Data Ho. 9.



CODE CDNPLIAXCE VERIFICATION CXECKLIST
HEl~L1RQ

Code
Section

Ko.
Code Section

Information Required
Verification method

M ~ Alkdown
D ~ Document Search

Sugary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

O
D
ED

Exception Ko. 2: In systees having branch
lines with an insufficient nuober of
sprinklers to fulfillthe 1.2 (insert radical
sign). A requirewent. the design area shall
be extended to include sprinklers'n ad]acent
branch lines supplied by the sane cross nain.

7-4.3.1.1 For gridded systeas, the designer shall verify .

that the hydraulically aest deaanding area is
being used. A ainima of two additional sets

~ of calculations shall be subaitted to
deaonstrate peaking of deeand area friction
loss when canpared to areas iaaediately
ad)acent'on either side along the sase branch
lines.

Exception: Caaputer programs which show the
peaking of the deaand area friction loss
shall be acceptable based on a singl ~ set of
calculations.

I, D Xot Applicable.'ee response to code
code section 7-l.l 4.

O
O

O O
MO O
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WO O
CQ CQ
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7-4.3.1.2 Systea piping shall be hydraulically designed
using design densities and areas of operation
in accordance with Table 2-2-1 (8) as
required for the occupancies involved.

(a) The density shall be calculated on the
basis of floor area. The area covered

by any sprinkler for use in hydraulic
design and calculations shall be
detetnined 'as follows:

1. Along Bpanch Lines. Deternine
distance to next sprinkler (or to
wall in case of end sprinkler on
branch line) upstream and
downstream. Choose larger of either
twice the distance to the wall or
instance to the next sprinkler.
Call this «S

Coeply: See response to code
section 2-2.1.2.1. The defined
hazard.areas used for the density
deteraination is based on require-
ments specified by ANI in their
"Basic Fire Protection for Nuclear
Power Plants" Guidelines.

~O~ ~+

X 0
Ill



CODE COHPLIAHCE VERIFICATION CHECKLIST
HEZKXLHQ

Code
Section

Ho.
Code Section

InforxIation Required
Verification Hethod

M ~ Alkdown
D ~ DocIeIent Search

Smaary of Results
(List results and reference

details in calculations,
sketches. etc., as required)

O
~ CL

IO

~ O0
B

2. Between Branch Lines. Detetaine
erpendicular distance to branch
ines (or to wall in case of the

last branch line) on each side of
branch on which the subject sprinkler
is positioned. Choose the larger of
(1) the larger distance to the next
branch line, or (2) in the case of
the last branch line, twice the
distance to the wall. Call this "L."

3. Design Area for Sprinkler ~ S X L.

Exception: This does not apply to smll
rooeIs. (See 4-4.20.)

(b) Mhen sprinklers are installed above and
below a ceiling and such sprinklers are
supplied froeI a caeaIon set of branch
lines, the branch lines and supply shall
be calculated to supply the largest area
of operation either above or balm.

D D
I I

D D
CXI CQ
I IDD CAIv

Ul

QAI

O
O

IO
I

A
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O

(c) Mhen sprinklers are installed above and
below teeporary obstructions such as
overhead doors and such sprinklers are
supplied froa a coaaon set of branch
lines, the branch lines and the supply
shall be calculated to supply the
sprinklers both above and below the
teaporary obstruction.

7-4.3.1.3 Each sprinkler il the design area and the
remainder of the hydraulically designed
systel shall discharge at a flow rate at
least equal to the stipulated xIiniem water
application rate (density). Begin
calculations at the hydraulically amst reiote
sprinkler. Discharge at each sprinkleI shall
be based on the calculated pressure at that
sprinkler.

Ccxnply: See response to code
section 7-4.3.1 and 7-4.3.1.2.



CODE GNPLIANCE VERIFICATION CHECKLIST
HE~HR

Code
Section

No.
Code Section

Inforaation Required
Verification Nethod

M ~ 'Alkdown
0 ~ Oocueent Search

Suaaary of Results
(List results and reference

details in calculations,
sketches, etc., as required)

7<.3.1 4 Calculate pipe friction loss in accordance
with the Hasen and 'Nlliaws foraula with "C"
values from Table 7-4.3.1 4.

Cooply: See response to code
sec tion 7-4.3.1.
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(a)

(b)

(c)

(d)

Include pipe, fittings, and devices such
as valves, eeters, and strainers and
calculate elevation changes which affect
the sprinkler discharge.

Calculate the loss for a tee or a cross
where flow direction change occurs based
on the equivalent pipe length of the
piping segoent in which the fitting is
included. The tee at the top of a riser
nipple shall be included in the branch
line; the tee at the base of a riser
nipple shall be included in the riser
nipple; and the tee or cross at a cross
wain-feed aain )unction shall be
included in the cross aain. Do not
include fitting loss for straight
through flow in a tee or cross

Calculate the loss of reducing elbows
based on the equivalent feet value of
the snallest outlet. Use the equivalent
feet value for the "standard elbow" on
any abrupt ninety-degree turn, such as .

the screw-type pattern. Use the
equivalent feet value for the "long turn
elbow" on any sweeping ninety-degree
turn, such as a flanged, welded or
mechanical point-elbow type. (See Table
7.4.2.)

Friction loss shall be excluded for the
fitting directly connected to a
sprinkler.

Qm
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7-4.3.1.5 Orifice plates or sprinklers of different orifice
sixes shall not be used for balancing the
system, except for special use such as
exposure protection, saall rome or enclosure
or directional discharge. (See 4-4.20 for
definition of saall rooeIs.)

7-4.3.1.6 Sprinkler discharge in closets, washrooas, and
similar saall coapar txints requiring only one
sprinkler xIay be clitted froa hydraulic
calculations within the area of application.
(Sprinklers in these saall coepartlents
shall, however be capable of discharging
ainisam densit/es in accordance with Table
2-2.1(B) .)

Exception: This requireaent shall not apply
when areas of application are selected in
accordance with 2-2.1.2.7.

7-4.3.1.7 Velocity pressure Pv xIay or say not be
included in the calculations at the
discretion of the designer. If velocity

ressures are used, they shall be used on
oth branch lines and cross aains where

applicable.

7-4.3.2 Hiniaaa operating pressure of any sprinkler
shall be 7 psi (0.5 bar).

M, 0 Coeply.'All sprinklers have standard
1/2" orifices.
Ref: Technical Data Ho. 9.

Hot Applicable: Conditions described
in this code section do not exist.
Ref: ltalkdown Checklist Ho. 1 4 2.

Coeply: Velocity pressure Nethod was
not used in the calculations.
Ref: Technical Oata Ho. 9.

Coaply'See response to code
section 7-4.3.1.
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1.0 PURPOSE

1.1 The purpose of this calculation is to identify the applicable
sections of the NFPA Code addressed, determine a method- of
verification for each applicable code section and confirm
compliance for the plant fire protection systems within our review.

2.0 ASSUMPTIONS

The intent of the standpipe service at the plant was to provide Class II
service for those stations which have a single 1-1/2 inch hose valve and
Class III service at those stations which have both 2-1/2 inch and 1-1/2
inch hose valves.

3.0 METHODOLOGY

Reference Section 2.1.1 of Impell Project Instruction PI-FP-01,
Revision l.
All maintenance issues noted during the walkdown phase of the project
have been identified in the CCVC's, but are not considered deviations
due to the limited number.

Justifications for deviations and open items identified in the CCVC's
are detailed in Impell Technical Report Ho. 09-0120-0123.

The basis for the review of .the fire protection systems against a
specific code edition was determined by reviewing the systems against
the code edition in effect during the time of the original system
installation. Systems that were installed under modifications that took
place after the original installation would be reviewed under the code
edition in effect during the period of the modification installation.

Code sections of subsequent editions that provided typical requirements
of the initial code edition reviewed, were verified under the initial
code edition requirements. Code sections of subsequent editions that
provided significant code requirement changes from the initial code
edition, were reviewed under the subsequent code edition.

The hose stations reviewed were based on the hose stations required for
use in the fire zones within our scope of the evaluation. These hose
stations are detailed in the Fire Hazards Analysis, Revision l.

a.o RESUUS.

Reference the Code Compliance Verification Checklist.

NFPA 14-CODE COMPLIANCE VERIFICATION CHECKL

D.C. COOK Units 1 an

QDc.
REV IY CHECKED DATE

IQPELLg~~
0120-108

CALC NO

0120-108-005

PAGEz
ZT



5.0 REFERENCES

Oocument
graf.~H. ggm~r

0120-10&-005A

0120-108-005 8

0120-108-005C

0120-108-005D

0120-108-005E

0120-108-005F

0120-108-005G

0120-108-005H

9 0120-108-0053

10 0120-108-005K

ll 0120-108-005L

12 * 0120-108-005M

13 0120-108-005N

14 0120-108-0050

15 0120-108-005P

16 0120-10&-005Q

17 0120-108-005R

18 0120-108-005S

19 - 0120-108-005T

20 0120-108-005U

21 0120-108-005Y

Unit I - '71,

Unit I - '71,

Elev.
609'lev.

620'nit

I — '71, Elev.
633'nit

2 — '7l, Elev.
573'nit

2 — '71, Elev.
587'n)t

2 — '7l, Elev.
609'nit

2 - '71, Elev.
620'nit

2 — '71, Elev.
633'nits

I & 2 - '71, Elev.
573'nits

I & 2 - '71, Elev.
587'nits

I & 2 - '71, Elev.
609'nits

I & 2 - '71, Elev.
650'nit

I — '78, Elev.
620'nits

I & 2 - '78, Elev.
591'nits

I & 2 - '78, Elev.
650'nit

I - '86, Elev.
591'nit

I — '86, Elev.
625'nit

2 — '86, Elev.
591'nit

2 — '&6, Elev.

625'alkdown,Veri

fi cation Checklists

Unit 1 — '7l, Elev.
573'nit

I - '71, Elev.

587'evision
~~0

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

' 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/87

0 12/22/&7

NFPA 14-CODE COMPLIANCE VERIFICATION CBECKLI

D.C. COOK Units an

REV bY
I+PELLg~

~~ 0120-108
CALO NO

0120-108«005

PAOK

'57



5.0 REFERENCES

Document
~Rf. H . +iml~

12QHP 4030
STP.007

12QHP 4030
STP.006

12QHP 4030
STP.003

Procedures

Monthly Visual Inspection
of the Plant Fire Hose
Standpipe Connections

Visual Inspection and Re-Rack
of Fire Hoses

Standpipe Operability Test
P

Revision
gg,/~O

1 02/21/86

0 11/06/85

0 07/18/85

OCCPM102QCS

DCCFP103QCS

OCCPM104QCS

DCCPV110QCS-F

SD-DCC-FP103

RFC-DC-12-2740

RFC-DC-12-2229

RFC-DC-12-2621

Catalog
Page 25

Technical Data

Shop and Field Fabrication
and Erection

Fire Detection/Suppression
"Equipment and Systems

Material Specification

Shop and Field Fabrication and
Erection of Fire Protection
Piping

Fire Protection System Misc.
System Description

Add Hose Stations Modification
Packet

Add Hater Hose Reels 5 Hose
Station Modification Packet

Add Hose Stations Modification
Packet

Fire End Fog 1 1/2" Nozzles

4 05/24/83

0 09/10/79

4 11/09/72

0 10/16/85

3 08/16/87
Draft

0 02/12/87

0-3 03/27/87

'I

051 02/13/87

NFPA 14-CODE COMPLIANCE VERIFICATION CHECKL S

D.C. COOK Units an

IY ECKEO OATE
I+PELL~X

~a~o 0120-108

0120-108-005

PAGE



12

13

Catalog
Page 23

Catalog
Page 26.

5.0 REFERENCES

Document
~R. ~N. ggg~

10 'atal og
Page 78

Fire End Hose Reels for
1 1/2" Hose

1 1'/2" Crocker Standard Fire
'Hose ¹44-APS

Crocker Standard Angle Valves
1 1/24 & 2 1/2"

Phoenix Contractors equality
Assurance Program

Revision
+~0~

1978

1978

0 01/10/77

14

15

16

F125-670

ANSI 8-31. 1

Pages 17-53 and
17-54

Jamesbury Valve Catalog

Power Piping Code

Fire Protection Handbook

06/70

1980

16th 1986
Edition

IEMED
O.C. Cook'nits 1 & 2

Licensing Documents

Response. to Appendix A
to BTP APCSB 9.5-1

0 01/31/77

Docket ¹50-315 & 316 Fire Hazard Analysis
DPR 58 & 74 O.C. Cook Units 1 & 2

1 01/30/87

12-51520

1-5152 B

1-5152C

12-'266-2

Drawings

Flow Diagram
Fire Protection —Hater

Flow Diagram
Fire Protection — Hater

Flow Diagram
Fire Protection —Hater

P

Fire Facilities Plan
Below the Basement

0 10/06/86

'2 08/25/87

0 10/06/86

2 08/17/87

NFPA 14-CODE COMPLIANCE VERIFICATION CHECKL

D.C. COOK Units 1 an

RBf 5Y ECKEO DATE I/PELL g+p+

0120-108
CALC NO

0120-108-005
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5.0 REFERENCES

Document
Ji~f. ~H ~Nm~r

5 12-5267.-3

12-5268-2

12-5268A-2

12-5269-2

12-5270-2

Fire Facilities
Basement Plan

Fire Facilities
Mezzanine Floor

Fire Facilities
Cable Vault Plans

Fire Facilities
Turbine Building

Fire Facilities
Reactor Building

Revision
gg,/~D

3 08/17/87

2 08/17/87

2 08 I1 7 I87

2 08/17/87

2 08/17/87

10

12

13

14

12-5152A-1

12-5152-1

Sheet 17

Sheet 18

Sheet 20

Flow Diagram
Fire Protection — Hater

Flow Diagram
Fire Protection — Hater

Phoenix Contractor As-Built
Drawings for Hose Stations

Phoenix Contractor As-Built
Drawings for Hose Stations

Phoeni x Contractor As-Bui1 t
Drawings for Hose Stations

1 12/87

1 02/20/87

0 10/09/79

0 10/09/79

0 16/17/80

NFPA 14-CODE COMPLIANCE VERIFICATION CHEGKLIS

D.C. COOK Units and

IY DATE CHECKED DATE
IQPELLg+~~

0120-108
CALC NO

0120-108-005

PAGE



NFPA 14 — 1971 EDITION

STANDPIPE a HOSE SYSTEMS

This review inclUdes the following hose stations:

FIRE
~7

I

2
2
2
1

5
5

6N

6S
79
85
84
22
85
12
79
22

114
12
84
25

114
9

142
8

142
26

8
26

7
27

33A
33A
33A
33A
34A
34A

MOSE

~SRUTIN

2A
3

3A
1

4
5

37
6

32
7

10
214

12
222

31
215

33
213

&
217

36
216

20
202

23
206
201
205
200
204
203

203A
211

211A
207

207A

~V~TI N

569'"
569 I 6ll
569'"

573'87'87'87'87'87'87'91'91'91'91'91'91'91'91'91'96'91'96'91'96'91'96'96'96'96'96'12'12'12'12'12''

612'RIGINAL

2/71
2/71
2/71
2/71
2/71
2/71
2/71
2/71
2/71
2/71
2/71

2/71

2/71

~ 2/71

2/71

2/71

2/71

2/71

MODIFICATION

12-2740

. 12-2740
~\

12-2740

12-2740

12-2621

12-2621

12-2229

12«2229
12-2229.
12-2229
12-2229
12-2229
12-2229
12«2229
12-2229
12-2229
12-2229
12-2229

MODIFICATION
~T

11/85

11/85

ll/85

ll/85

11/85

11/85

10/79

10/79
10/79
10/79
10/79
10/79
10/79
10/79
10/79
10/79
10/79
10/79

NFPA 14-CODE COMPLIANCE VERIFICATIOH CHECKI IS
D.C. COOK Units 1 an

IY DATE ECKKO DATE
lhPELLg~~

0120-108
CALC HO

0120-108-005

PAGE
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NFPA 14 — 1971 EDITION

STANDPIPE 5 HOSE SYSTEMS
(Continued)

FIRE
~N

34A
34A

32
32

44N
44N
44N
44S
44S

97
97
90
90
91
91

44N
55
55
60
60
52.
52
52
52
51
52
57 &

109
108

69
69
69
69
69
69

58 81
67
69
83

209
209A

210
210A

84

HOSE

$TA'i~IN

212
212A

38
39
40
62

62A
41

41A
45

45A
5&

58A
59
60

208
218
219
220
221

82
82A

65
65A

64
223

~V]~TN

612'12'09'09'09'09'09'09'09'09'09'09'09'09'09'20'25'25'25'25'33I

633'33I

633'33'33'33'33'33'50'50'50'50'50'50'RIGINAL

IN T ECLAT

2/71
2/71
2/71
2/71
2/71
2/71
2/71
2/71
2/71
2/71
2/71
2/Tl
2/71

2/71
2/71
2/71
2/71
2/71
2/71
2/71
2/71
2/71
2/71

2/71

MODIFICATION

12-2229
12-2229

12-2229
12-2621
12-2621
12-2621
12-2621

12-2229
12-2229
12-2229
12-2229

MODIFICATION
~0

10/79
10/79

10/79
11/85
11/85
11/85
11/85

10/79
10/79
10/79
10/79

NFPA 14-CODE COMPLIANCE VERIFICATION CHECKL S

D.C. COOK Units an

IY DATE CHECKED DATE
IlU+ELLg+~i

0120»108

0120-108-005

PAGE
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Code
Section
No.

Code Section
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CHAPTER 1. GENERAL INFORHATION.

Efficiency.

Standpipe systems which are properly
designed, equipped, and maintained are
one of the best internal means for
extinguishing fires in buildings and
structures. Even in buildings equipped
with automatic sprinkler systems,
standpipes may be a necessary complement.
The standpipe system furnishes a reliable
means of obtaining effective fire streams
in the shortest possible time in places,
such as the upper stories of high
buildings or in other structures where
construction, size, or other features
limit the use of hose streams from the
exterior.

Standpipe systems may be grouped into
three general classes of service for the
intended use in the extinguishment of
fire.

/la~I: For use by fire departments
and those trained fn handling heavy fire
streams (2 1/2 inch hose).

~la ~: For use primarily by the
building occupants until the arrival
of the fire department small hose.

Title

Ti tie

For Information Only.

Title

For Information Only.

For Information Only.

For Information Only.
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CHAPTER 3. NUMBER AND LOCATION OF
STANDPIPE AND HOSE CONNECTIONS.

Factors Governing.

The number and arrangement of standpipe.
equipment necessary for proper protection
is governed by the local conditions such
as occupancy, character and construction .

of building, exterior exposures and
accessibility. The authority having
5urisdiction should be consulted as to
special requirements.

ebr d

The number of hose stations for Class I
and Class III services in each building
and in each section of a building divided
by fire walls shall be such that all
portions of each story of the building
are within 30 feet of a nozzle attached
to not more than 100 feet of hose.
Equipment should be so arranged as to
permit directing the discharge from the
nozzle into all portions of important
enclosures such as closets and like
enclosures.

The number of hose stations for Class II
service in each building and each section
of a building divided by fire walls shall
be such that all portions of each story
of the building are within 20 feet of a
nozzle when attached to not more than
75 feet of hose. Equipment should be so
arranged as to permit directing the

W,D

W,D

Ti tie

Ti tle

For Information Only.

Ti tie

Comply: Hose stations are typically
provided with primarily 50', 75'r

100'ose

lengths. These hose stations will
provide proper protection for those areas.
Does Not Comply: Several areas are unable
to be reached with 100 ft. of hose and 30 ft.
throw of water.
Ref: Walkdown Checklist No. 1 thru 14;
Drawing No. 4 thru 9.

Comply: Hose stations are typically provided
with 50'r 75'ose lengths. These hose
stations will provide proper protection for
those

areas'oes

Not Comply: Placement of hose stations
is such that all areas of building cannot be
reached with 75 ft. of hose and 20 ft. nozzle
throw.
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. Title

Title
411.

412.

413.

Hose outlets shall be within easy reach
of a person standing on the floor and in
no case shall be over six feet from the
floor. Hose stations shall be located
conspicuously within the iaeediate area
and ~here not likely to be obstructed.

NOTE: Hose may be located at one side
of the standpipe and supplied by short
lateral connections to the standpipe
where necessary to avoid obstructions.

Hose outlets for Class I service should
be located in a stairway enclosure, and
for Class II service in the corridor or
space adjacent to the stairway ericlosure
and connected through the wall to the
standpipe. For Class III service, the
outlets for large hose shall be located
in a stairway enclosure, and for small
hose located in the corridor or space
adjacent to the stairway enclosure.

NOTE: The above arrangement make it
possible to use small hose streams
promptly in case the stairway is filled
with people escaping at the time of fire.
Valves of approved type should be
provided at the main riser for controlling
branch lines to hose station outlets
so that in the event that the branch is
broken during the fire, the fire depart-
m'ent may shut off this branch, conserving
the water for their use.

M,D

M,D

Comply: Hose outlets are located in
conspicuous locations and are not over6'-0" above finished floor.
Ref: Walkdown Checklist No. 1 thru 14;
Drying No. 4 thru 9.

Not Applicable: Enclosures are not provided
for stairways in the areas surveyed.
Ref: Drawing No. 4 thru 9.

Comply: Sectionalizing valves are provided
for the RCT tunnel systems Unit 1 and 2.
Does Not Comply: Valves not are provided
for sectionalizing branches to hose
outlets for the Auxiliary Building system.
Ref: Drawing No. l.
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44.

441.

442.

443.

444.

Um V~a..
e

An approved hose valve shall be provided
at each outlet for attachment of hose.

Where the static pressure at any standpipe
outlet for small hose exceeds 100 pounds
per square inch, an approved device shall
be installed at the outlet to reduce the

ressure so that the nozzle pressure will
e approximately 80 pounds per square

inch.

NOTE: Pressure reducers are not required
on standpipe outlets for 2-1/2 inch
hose because it is assumed 2-1/2 inch
hose vill be attached only when the
pesons likely to use it are trained in
handling large streams.

Each hose valve on a wet system should
be provided with a suitable open or
automatic drip connection so installed
that any slight leakage past the valve
seat will be carried off and prevented
from entering the fire hose.

The hose connection~at. each hose valve
should have threads conforming to those
used by the public fire department.
Hational (American) Standard Fire Hose
Coupling Screw Threads shall be used
whenever they will fit existing
equipment.

NOTE: See Standard for Screw Threads
and Gaskets for Fire Hose Couplings,
HFPA Ho. 194.

M,O

M,D

M,D

M,O

Title

Comply: Approved hose valves are provided.
Ref: Technical Data No. 12; Malkdown
Checklist No. 1 thru 14.

Does Hot Comply: Static pressures at small
hose outlets do exceed 100 psi. Pressure
reducers are not provided.
Ref: Drawing Ho. 10; Malkdown Checklist Ho. 1

thru 14.

Does Hot Comply: Open or automatic drip
connections are not provided at the hose

valves'ef:
Drawing No. 1, 2 8 3; Malkdown

Checklist Ho. 1 thru 14; Technical Data 12.

Comply: Hose connections do have national
standard threads.
Ref: Malkdown Check13st Ho. 1 thru 14;
Technical Data Ho. 12.
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45.

451.

452.

46.

461.

Hozzles shall be of an approved type.
Size of nozzles for small hose shall be
not larger than l-l/2 inch.

Shutoff nozzles shall be provided when
required by the authority having
)uri sdi ction.

NOTE: Combination nozzles which give a
spray or a solid stream are advantagous
in certain locations where the use of a
solid stream may contribute to the
spread of fire by scattering the
burning material or where the existance
of flammable liquids makes the use of
spray stream desirable.

Each hose outlet on dry standpipes
shall be provided with a conspicuous,
durable and permanently legible sign
reading "Dry Standpipe for Fire
Department Use

Only.!',D

Title

Comply: 1-1/2 inch nozzles are provided for
1 1/2 inch small hose.
Ref: Walkdown Checklist Ho. 1 thru 14;
Technical Data- Ho. 9 & 11.

Comply: Nozzles are all fog, no straight
stream.
Ref: Malkdown Checklist No. 1 thru 14;
Technical Data Ho. 9.

Ti tie.

Not Applicable: Dry standpipes are not
provided in the area reviewed.
Ref: Malkdown Checklist No. 1 thru 14.
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624.

625.

63.

631.

accessible in case of fire and not
subject to injury. Mhere indicator post
valves cannot be readily used, as in a
city street, underground gate valves
should conform to the above as far as
possible and thei r locations and
directions to open shall be plainly
marked on the buildings. All indicator
post valves shall be plainly marked to
indicate the service they control.

Mhere the standpipes are supplied from a
yard main or header in another building,
the connection shall be provided with an
approved outside indicator post gate valve
at a safe distance from the building
or an approved indicator valve at the
header.

Gate and check valves shall be of the
approved extra heavy flanged pattern
where the pressures are in excess of 175
pounds per square inch, or ~here the
pressures are likely to be in excess of
this amount.

NOTE: The use of standard ~eight valves
should ordinarily be confined to the
upper stories of ver'y high buildings
and to equipments where the highest
available pressures are less than 175
pounds per square inch.

~iin .

Pipe and tube used in standpipe systems
should be of the materials listed in
Table 631. The chemical properties,
physical properties and dimensions of the

M,D

M,O

Comply: The standpipe system is properly
connected to the water supply.
Does Hot Comply'Valve in header from
turbine building not approved for fire
service.
Ref: Malkdown Checklist Ho. 1 thru 14;
Drawing No. 1, 2 4 3.

Hot Applicable: Mater pressure regulated to
not exceed 165 psi.
Ref: Drawing No. 10; Technical Data No. 17.

Title

Comply: ASTH A-106, Grade B exceeds the
specification of Table 631.
Ref: Technical Data Ho. 15.
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632.

633.

64.

641.

642.

materials listed. in Table 631 should conform
at least to the standards cited in the
Table. Pipe and tube used in standpipe
systems should be designed to withstand a
~orking pressure of not less than 175 psi.

Other types of pipe or tube may be used,
but only those investigated and listed
for this service by a nationally recognized
testing and inspection agency and
acceptable to the authority having
Jurisdiction.

Brazed )oints for the connection of pipe
or tube and fittings may be used. The
fire hazard of the process shall be
suitably safeguarded.

~FQn<g.

The fittings in the standpipe and 0
connections should be of the extra heavy
pattern where the pressures are in excess
of 175 pounds per square inch or where the
pressures are likely to be in excess of
this amount.

Fittings should be of flanged pattern for D

sizes in excess of 6, inches. All piping
shall be installed by means of sere~ or
flanged fittings or other approved means.
Melding of )oints may be allo~ed;
Permission for this work shall be obtained
from the authority having. jurisdiction.
Melding should perferably be done in the
shop and welding fittings used. Melding
fittings should comply with ANSI Standard
B16.9-1964, ANSI Standard B16.25-1964 and
ASTH Designation A234-65."

Comply'. ASTH A-106, Grade B, seamless pipe
exceeds the requirements of Table 631.
Ref: Technical Data Ho. 15.

For Information Only.

Ti tie

Hot Applicable: Mater pressures regulated
and will not exceed 165 psi.
Ref: Drawing Ho. 10; Technical Data Ho. 17.

Comply. Piping is welded and welding fittings
are specified to comply with ASTH A234 by
Specification DCCPH104gCS, Rev. 4, dated
11/9/72.
Ref: Technical Data Ho. 3.
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643.

65.

Approved expansion joints or flexible
couplings should be provided where
necessary.

Pi n

Hot Applicable: Expansion joints not
necessary.
Ref: Walkdown Checklist No. 1 thru 14.

Title
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651.

66.

661 ~

662.

67..

671.

The pipe hangers shall be of approved
type, so arranged that they will sustain
the loads and retain the piping securely
in position. They shall be used in
sufficient number to prevent vibration in
the piping when the standpipe is in use.

~D~n

The system shall be provided with a
system of drain pipes large enough to
carry off the water from the open drain
~hile they are discharging under pressure.

The drains should be so arranged as to
be free fron the poss3bility of causing
water damage and not exposed to freezing.If practicable, the drain should be so
arranged that the d3scharge will be
visible from the point of operation of
the drain valve.

An approved 3-1/2 inch dial spring
pressure gage shall be connected with
each discharge pipe from fire pump and
public waterworks, at the pressure tank,
at the air pump supplying pressure tank
and at the top of each standpipe. Gages

W,D Verify for
non-seismically
qualified
systems

~ identified by
AEPSE only.

W,D

Comply: All non-seismically qualified
systems reviewed were properly supported
except as indicated below.
Does Hot Comply: Header piping on
Elevation 587 has insufficient restraints.
Ref: Walkdown Checklist No. 1 thru 14.

Title

Comply: Drain'pipes are provided on
standpipe systems.
Ref: Walkdown Checklist No. 1 thru 14.

Comply: Although drains discharge directly
onto the floor in the vicinity of the drain
connection, there is no equipment or products
in these areas susceptible to water damage.
Some drains are also fitted with hose
connections to permit installation of hose to
direct the discharge to a safe location.
Ref: Walkdown Checklist Ho. 1 thru 14.

Ti tie

Comply: Dial gages are provided at the
fire pumps and at stations 218 and 220.
Does Not Comply: Gages are installed at
the fire pumps. Gages are not installed
at the top of each standpipe with'he
exception of hose stations 0218 and 0220.
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681.

shall be located in a suitable place
where water will not freeze. Each gage
will be controlled by a valve having
arrangement for draining.

NOTE: Where several standpipes are inter-
connected at the top, a single gage
properly located may be substituted for the
gages at the top of each standpipe.
Additional pressure gages at the base of
the standpipes may be desirable in some
equipments, particularly in large plants
and high buildings.

Mater flow alarms should be provided on
all standpipe risers, ~here required by
the authority having Jurisdiction.

Ref: Malkdown Checklist Ho. 1 thru 14;
Drawing No. 1:

Ti tl e

Comply: Materflow alarms are provided for
the Unit 1 and 2 RCT tunnel hose systems.
Does Hot Comply: Materflow alarms are
required by Section II.E.3.a of Appendix A to
BTP. APCSB 9.5-1. Materflow alarms are not
provided on the non-pressurized standpipes
which are controlled by valves ZHO-10 and
ZH0-20.
Ref: Licensing Document No. 1; Drawing
No. 1, 2 4 3.
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CHAPTER 7. TESTS ANO NAINTENANCE. Title

Title

Irn
fl
AL

Qs

g5
Q 0
M M

O O
CO 00
I
O
O
Ln

aO

n
O

n

n
M
O

n
n

711.

712.

713.

All new systems including yard piping shall 0
be tested hydrostatically at no less than
200 pounds per square inch pressure for
two hours, or at 50 pounds per square
inch in excess of the normal pressure
when the normal pressure is in excess of
150 pounds per square inch.

NOTE: Mhere standpipe connections are
built in the walls or partitions the
above tests should be made before they
are covered in or permanently concealed.

The amount of leakage in underground D

piping shall be measured at the specified
test pressure by pumping from a calibrated
container.

a) Hew pipe laid with gasketed )oints
should, if the workmanship is satisfactory,
have no leakage at the )oints. Unsatis-
factory amounts of leakage usually result
from twisted, pinched, or cut gaskets.
However, some leakage might result from
small amounts of grig or small imperfec-
tions. The amount oF leakage at the
)oints should not exceed 2 quarts per
hour per 100 points irrespective of pipe
diameter. The leakage should be
distributed over all joints. If such
leakage occurs at a few )oints the
installation should be considered
unsatisfactory and necessary repairs made.

Open Item: Information on original acceptance
tests for piping is not available.

Open Item: See response to 711.

Open Item: See response to 711.
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714.

715.

716.

b) Hew pipe laid with caulkad lead or
lead-substitute joints, should, if the
workmanship is satisfactory, have little
or no leakage at the joints. Any joint
having leakage or more than a "slight
drip" or "~caping" should be repaired.
Leakage should not exceed 1 oz. (liquid
measure) per hour per inch of pipe
diameter per Joint. The leakage should
be distributed over all Joints. If such
leakage occurs almost entirely at a few
Joints, the installation should be
considered unsatisfactory and necessary
repairs made.

Piping between the fire department
connection and the check valve in the
inlet pipe shall be tested the same as
the balance of tha system.

In a standpipe system any piping which
normally remains dry shall be pressure-
tested at intervals of not less than
5 years.

Before restoring to service and before
water is turned into it, a standpipe
system which has been out of service a
number of years shall be tasted with air
at a pressure not exbeading 25 pounds
per square inch (1.7 bars) to determine
its tightnass.

NOTE: This test is suggested to avoid
water damage in buildings in the event
that pipes have become broken off or
disconnected.

0 Hot Applicable.'ire department connections
are not provided at this plant within the
protected area.
Ref: Drawing Ho. l..

Not Applicable: All standpipes in areas
surveyed are wet pipe systems.
Ref: Technical Data No. 5.

Not Applicable'. All standpipas in areas
surveyed ara continuously in service.
Ref: Malkdown Checklist Ho. 1 thru 14.
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721.

722.

723.

724.

rh d
ndard N n r v

FPA

The valves in the main connection to the
automatic sources of water supply shall
be open at all times. The hose valves
shall be frequently examined to see that
they are tight.

NOTE: Leakage at tlie hose valves may be
detected by inspection of the drips at
the valves, and care, should be taken ta
see that these are not clogged with
dirt or sediment.

Inspections shall be made frequently to
assure that the hose is in proper positian
on the racks, and that all of the equip-

Systematic periadic inspection of all
portions of the standpipe system is
essential, and personnel to whom this
duty is entrusted shall be held strictly
responsible for its condition.

The tanks shall be kept properly filled,
and where pressure tanks are employed, a
pressure of at least 75 paunds per square
inch shall be maintained at all times.
Special attention shall be given ta the
condition of the tanks during freezing
weather.

0

Comply'. Inspections of all facets of
standpipe systems are performed in intervals
not exceeding 30 days per Procedure 12

gHP 4030 STP.007, 2/21/86.
Ref: Procedure No. l.
Not Applicable: Tanks'or fire protection
~ater are not provided.
Ref: Drawing No. 11.

Comply'. All sectionalixing valves are open
except as indicated below.
Does Not Comply: ZHO valves in connections
to Auxiliary Building are normally closed.
The valves do have motor operator4 that will
drive the valves open upon a signal from a

push button at each hase statian. Hase
valves are inspected for tightness during
monthly visual inspectian af fire hose
stations per Procedure 12 t|HP 403Q STP.Q07,
2/21/86.
Ref: Pracedure Na. 1; Drawing No. 1, 2 5 3.

Comply: All inspections perform the praper
verificatian to confirm operability as

required.



~ ~ I

~ ~ I I

~ ~ ~ ~

I I ~

~ ~ ~ ~ ~ ~ I

~ ~ ~ ~ ' ~ 4 ~ ~ ~ ~

I 'I '
. ~

~ ~ ~ '

~ ~ ~ ~ I ~

~ ~ 'I . '
~

~ ~ ~ ~ ~

~ ~ ~ I I

I I

~ ~ ~ ~ ~ ~ I ~

~
'

~ ~ ~ '

~ ~

~ ' ~ ~ ~

~ ~ ~

~ '
~ ~

~ '
~ ~ ~ ~ I ~ ~

' I I

~ ~

~ ~



CODE COHPLIANCE VERIFICATION CHECKLIST

AN P NO EH

Code
Section Code Section
No.

Information
Required

Verification
Hethod

M Malkdown
D ~ Document

Search

Summarjj of Results
(List results, and reference

details in calculations,
Sketches, etc., as required)

CHAPTER &. BUILDINGS UNDER CONSTRUCTION. Not Applicable: The requirements of this
section are no longer applicable. Compliance
with this section during construction of the
plant is no longer a concern.
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APPENDIX A

NFPA 14 - 1978 EDITION

.STANDPIPE 5 HOSE SYSTEMS

This rev)ew inclUdes the following hose stations:

FIRE
~N

7
8
8

33A
33A
33A
33A

27
26
26

34A
34A
34A
34A
44N

69
69
69
69

HOSE

~~TI~N

200
201
202
203

203A
211

211A
204
205
206
207

207A
212

212A
208
209

209A
210

210A

EVATI N

596'96'96'12'12'12'12

'96'96'96'12'12'12

'12'20'50'50'50'50'RIGINAL

N TI
MODIFICATION

12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229

MODIFICATION
DhK

10/79
10/79
10/79
10/79
10/79
10/79
10/79
10/79
10/79
1.0/79
10/79
10/79
10/79
10/79
6/80
6/80
6/80
6/80
6/80
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7-1.3.

~7-1.4

remove all construction debris and
trash which may have accumulated in this
pipe prior to the completion of the
system and prior to the installation
of the fire department connection.

In a standpipe system any piping which
normally remains dry shall be hydro-
statically tested at 50 psi above
the normal pressure at intervals
of not less than five years.

Before restoring to service and before
water is turned into it, a standpipe
system which has been out of service a
number of years shall be tested with
air at a pressure not exceeding 25
pounds per square inch (1.7 bars) to
determine its tightness. The standpipe
system shall also be hydrostatically
tested at 50 psi (3.4 bars) above the
normal pressure.

CHAPTER 8 BUILDINGS UNDER CONSTRUCTION

Hot Applicable: Standpipe systems which
normally remain dry are not installed in
the areas reviewed.
Ref: Drawing No. 4 thru 9.

Hot Applicable: All standpipes are in
service.
Ref: Walkdown Checklist Ho. 15 thru 17,

I

Title. Hot Applicable'. The plant has been
operating since the mid-1970's..



APPENDIX 8

NFPA 14 -'986 EDITION

STANDPIPE & HOSE SYSTEMS

r

This review includes the followi

FIRE HOSE
~Z ~TATI N ~LVATI N

ng hose stations:

ORIGINAL
IN AL I N

MODIFICATION
~N

MODIF ICATION
~DAT

55
55

9
12
12
22
22
25
60
60

218
219
216
222
213
214
215
217
220
221

625'25'96'91'91'91

'91

'96'25'25'2-2621

12-2621
12-2621
12-2740
12-2740
12-2740
12-2740
12-2621
12-2621
12-2621

11/85
11/85
11/85
ll/85
11/85
11/85
11/85
11/85
11/85
11/85
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8-2.2'alves

shall be rated for working
pressures not less than the

maximum'ressure

to be developed at that point
in tho system under any condition
including the pressure measured when a

permanently installed fire pump is
operating at shut-off.

All new systems including yard piping
shall be tested hydrostatically at not
less than 200 lb psi (13.8 bars) pressure
for 2 hr. or at 50 psi (3.5 bars) in
excess of normal pressure when the
normal pressure i. in excess of 150 psi
(10.3 bars). They hydrostatic test
pressure shall be measured at the low
elevation point of the individual
system or zone being tested. The

inside standpipe piping shall show no
leakage.

A flow test shall be conducted at the
hydraulically most remote outlet to
assure the requirements of 5-3.2 are met.

The tanks shall b kept properly filled,
and where pressure tanks are employed,
a pressure of at least 75 psi (5.2 bars)
shall be maintained at all times.
Special attention shall be given to the
condition of the tanks during freezing
we..ther.

M,D Comply: Specification DCCPH103I|CS, fire
detection/suppression equipment and systems

requires all valves, etc. to be UL listed
or FH approved. Valves meeting these
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Ref: Technical Data No. 2.
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Ref: Drawing No. 11.
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1.0 EXECUTIVE SUMMARY

Project Overview

This report documents the methodology, assumptions and results for the NFPA
code compliance evaluation of the fire protection system in the areas listed
below for the D.C. Cook Nuclear Plant.

"LIST OF PLANT FIRE AREAS REQUIRING VERIFICATION"

Fire Fire Area
~A ~ld ill

Unit 1 8 2 Turbine
Building

Unit 1 8 2 Turbine
Building

AAA Unit 1 & 2 Containment
CCC Charcoal Filter Unit 8

Reactor Coolant Pump
Suppression/Detection
Systems, Unit 1 8 2
Containment Cable Tray
Detection Circuits.

Fire Zones Which
M k th Fir Ar

79, 80, 84, 85, 90, 91
96, 97
* SEE NOTE 3

129, 130
* SEE NOTE 1

66, 67, 68, 74, 75, 76,
101, 102, 103, 104
* SEE NOTE 4

NFPA
ggd~es

10, 13, 14 & 72D

10 & 14

10, 14, 15, 72D & 72E

Unit 1 8 2 Transformer Yard
and Turbine Wall Water
Spray Systems

15, 72D & 72E

Unit 1 8 2 Diesel Fire
Pump Room Sprinkler
Systems.

* NOTES

28, 30
*SEE NOTE 2 & 4

10, 13, 14 & 72D

NFPA 10 & 14 will be verified for coverage between columns H-19, 6-19, H-
8 8 G-8 only for Aux. Bldg. exposure protection.

2. Hose and extinguishers located in Fire Zone 142 will be used to verify
adequate coverage of hazards within Fire Zones 28 8 30.

3. These fire zones will be verified for all portions of the fire zone within 40 feet
of column line H, and auxiliary feed water pump rooms or safety related
trays. The portions of the fire zones reviewed included the area bounded
by column coordinates: Fire Zones 879-80 (Col. Lines H-23, H-14, 6-26,
G-18, GA-23, GA-26, E-18 and E-14); Fire Zones 884-85 (Col. Lines H-13,
H-4, 6-9, 6-1, GA-4, GA-1, E-13 and E-9); Fire Zones 490-91 (Col. Lines
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H-14, H-23, E-14, E-18, 6-18, 6-26 and GA-26); Fire Zones $96-97 (Col.
Lines H-13, H-4, G-13, 6-1, GAP and GA-1); Fire Zones 4129 & 130 (Col.
Lines H-8, H-19, G-8 and 6-19).

4. Fire Zones 828 & 30 and fire areas AAA& CCC will have the entire area
reviewed for compliance with the applicable NFPA Code.

1.2 Conclusions

The evaluation concluded that the fire protection systems for the extended
areas reviewed of the Donald C. Cook Nuclear Plant are generally in
compliance with the NFPA codes reviewed. The systems were evaluated
against the code requirements for each NFPA code edition to determine
compliance, noncompliance, and open items, as shown in Appendix A1 through
A6 of this report. Noncompliance and open items identified for each code
edition are identified in Sections 3.1 through 3.6 of this report. Deviations were
reevaluated to determine whether each item could be deemed acceptable "as
installed" based upon credited plant procedures or past practices at the plant.
Deviations and open items which could not be justified are identified below, by
specific code:

NFPA 10 - Portable Fire Extinguishers

1. Several areas have Class A combustibles without having extinguishers
suitable for these Class A hazards within the 75'ravel distance required by
the code.

2. Many locations exceed the maximum travel distances from the area to an
extinguisher.

II

3. The fire facilities drawings which identify the location of fire extinguishers do
not depict the actual installed conditions.

4. Extinguishers were found to have their access obstructecf or are installed in
locations which are not properly marked.

5. Procedure 12-SHP 2270 FIRE.001 does not verify if th~xtinguisher is
~ unobstructed, operating instructions are facing out or the fullness of each

unit.

NFPA 13 - Installation of Sprinkler Systems

1. Fire Zones 79, 80, 90 and 91 had misaligned sprinklers for the cable tray
systems.

2. Sectionalizing valve No. 1-FP-196 does not have a valve manual operator.

3. Hangers were missing on sprinkler piping in Fire Zones 80, 84, 91 and 96.

4. Improper installation of sprinklers were observed in Fire Zones 80, 96 and
97.

ABB Impell Report No.
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5. The areas system installed in Fire Zone 91 use 1/4" orifice nozz(es which
are less than the 1/2" orifice specified by NFPA 13.

6. Sprinklers for Fire Zones 79, 80, 84, 93 and 96 were painted.

7. Sprinklers were found to be missing in Fire Zones 79, 80, 84, 91, and 96.

8. Sprinklers were found to be obstructed in Fire Zones 91, 96 and 97.

9. Sprinklers are installed greater than 16 inches below the deck in Fire Zones
90, 91, 96 and 97.

NFPA 14 - Standpipe and Hose System

1. Hydraulic calculations should be performed to verify system water supply
adequacy.

NFPA 15 - Water Spray Fixed Systems

1. Water supply graphs are not available for review to verify that the water
supply is adequate for the system demands.

NFPA 72D - Proprietary Protective Signaling System

1. The Unit 1 and 2 RCP pump detector loop resistance value is not verified in
current surveillance tests.

(NOTE: This is a typical deficiency for NFPA 72E - Automatic Fire
Detectors.)

Specific details, including the actual code sections, describing these deviations
and open items are presented in Sections 3.1 through 3.6 of this report. These
sections also provide the justifications presented for the deviations and open
items.
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2.0 INTRODUCTION

ABB Impell Corporation was contracted by American Electric Power Service
Corporation, Indiana-Michigan Power Company, under Contract No. C-7275, to
perform an extension of the previous NFPA code compliance evaluation, which mes
originally conducted by ABB Impell in May 1988. The fire protection systems irxfLxhd
in this evaluation process are those systems installed in sel'ected portions of the
turbine building, containment, and yard areas at the D.C. Cook Nuclear Plant.

D.C. Cook in their January 31, 1977 Response to Appendix A to BTP APCSB 9.M
stated that: "Allfire suppression systems have been designed and installed in
accordance with the applicable NFPA Codes as follows: 12, 12A, 13, 14, 15 and AT
This document also states, in Section E, Fire Detection and Suppression, that "Rite
detection systems at the Cook Plant conform to the applicable portions of NFPA 720
except for the testing frequency specified in Paragraph 1232."

Although D.C. Cook did not commit to NFPA 10 and 72E, ABB Impell was requested.
by AEP to include these codes as part of the original review.

Subsequently, the NRC's April, 1990 Safety Evaluation Report stipulated that the D.G.
Cook Nuclear Plant should comply with the above NFPA codes for additional areas of
the plant. The NRC also indicated that the review should focus on the significant
deficiencies previously identified under ABB Impell Report No. 09-0120-0123 datedi
May, 1988. Generally, these areas include those which contain safety related/safe
shutdown components and/or cables or the potential exposure of those systems to a
fire hazard in an adjacent fire zone. The "significant deficiencies" would be defined as
those which would impact system effectiveness (i.e., nozzle spacing, obstructions,
system materials installed, etc.), supervision (i.e., method of connection to Plant fire
alarm system) and maintenance (i.e., surveillance performance and procedures.) For
the purposes of this report and conservative approach, the deficiencies reviewed
encompassed all the deficiencies noted in Impell Report No. 09-0120-0123.

2.1 Scope of Work

ABB Impell's scope of work was to determine the compliance, or
noncompliance, of the fire protection systems installed in the selected areas to
the specific NFPA code requirements (edition years identified by the AEPSC)
which were in effect at the time the fire protection systems were designed
and/or installed.

The areas of the plant, that were reviewed, included:

Those portions of the fire zone within 40 feet of column line H, and auxiliary
feed water pump rooms or safety related trays. The portions of the fire zones
reviewed included the area bounded by column coordinates: Fire Zones 479-
80 (Col. Lines H-23, H-14, 6-26, 6-18, GA-23, GA-26, E-18 and E-14); Fire
Zones 484-85 (Col. Lines H-i3, HA, G-9, G-1, GA-4, GA-1, E-i3 and E-9); Fire
Zones 890-91 (Col. Lines H-14, H-23, E-14, E-18, 6-18, G-26, and GA-26); Fire
Zones 896-97 (Col. Lines H-13, H-4, 6-13, 6-1, GA-4 and GA-1) Fire Zones 129
8 130 (Col. Lines H-8, H-19, 6-8 and G-19).
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2.2

Unit 1 8 2 Containment Charcoal Filter Unit and Reactor Coolant Purmp
Suppression/Detection Systems, Unit 1 8 2 Containment Cable Tray
Detection Circuits and Extinguisher/Standpipe Hose reach throughout
(Fire Zone 66-68, 74-76, 101 through 104)

Unit 1 8 2 Transformer and Turbine Wall Water Spray Systems (Yard)

Unit 1 8 2 Diesel Fire Pump Room Sprinkler Systems (Fire Zone 28 8 30)

The NFPA Codes used for the evaluation included:

10 - Portable Fire Extinguishers; 1984 Edition

13 -, Installation of Sprinkler Systems; 1971 Edition

14 - Installation of Standpipe and Hose Systems; 1971 Edition

15 - Water Spray Fixed Systems; 1973 Edition

72D - Installation, Maintenance and Use of Proprietary Protection Signaling
Systems; 1967 Edition

72E - Automatic Fire Detectors; 1974 Edition

The NFPA standards referenced in this report can be found in ABB Impell
Report No. 09-0120%123, Rev. 0, Appendix A.

'ethodology

ABB Impell conducted the code compliance review in three phases. Phase 1

identified the fire areas/zones containing or exposing safety related/safe
shutdown equipment and also selected the NFPA Code section to be included
in the code compliance review based on the "significant deficiencies" previously
identified in ABB Impell Report No. 09%120-0123. Phase II consisted of the
actual code verification effort. Phase llf will consist of the performance of
engineering evaluations required to justify deficiencies identified during the
Phase II process.

The identification of the fire areas/zones in the Phase I task was accomplished
by reviewing the D.C. Cook Plant's Fire Hazards Analysis which described the
fire areas/zones containing or exposing safety-related/safe shutdown
equipment: Each of the identified NFPA code deficiencies in ABB Impell Report
No. 09-01204123 were reviewed to determine which sections were considered
significant and could have functional impact upon the adequacy of fire
protection features in other areas of the D.C. Cook Nuclear Plant. For the
purposes of this report and conservative approach, the deficiencies reviewed
encompassed all the deficiencies noted in Impell Report No. 09%120123.
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2.3

Each of the codes and their respective sections were developed into a matrix,
entitled Code Compliance Verification Checklist (CCVC) and shown in Appendix
A1 through AB in this report. This matrix identifies each code section-to be
verified, the verification method to be used (walkdown, document search or
both) and a summary of the results of the evaluation.

To facilitate the verification process, two additional matrices were developed, a
Walkdown Verification Checklist (WVD) and a Document Verification Checklist
(DVC). These checklists list the applicable code sections; whether the installed
systems did/did not comply or if the code sections were not applicable to the
installed system; and comments for each noncomplying/not applicable section.
The DVC had an additional column to identify the documents reviewed for
verification of the specific code sections.

In Phase II, walkdowns were conducted to verify each of the code sections.
The walkdowns were conducted by three teams of two engineers each. Each
team was assigned two of the six codes to be verified. This effort was
conducted at the D.C. Cook Plant during the period of July 23 through July 27,
1990. Upon completion of the walkdowns, the teams then completed the
document search portion of the code verification effort.

Phase III of the work will involve the review of the deficiencies identified in Phase
II and provide an engineering evaluation to justify the adequacy of the system
arrangement for areas in which it was installed. These evaluations utilize the
methodology from Generic Letter 86-10 and good engineering practices.
Where reasonable justifications can not be provided for the deficiency being
evaluated, ABB Impell will provide a recommendation for upgrading the system
to provide compliance with the applicable code.

General Assumptions

This report utilized the following general assumptions shown below and the
additional assumptions identified in Sections 3.1 through 3.6 of this report.

1. All drawings, procedures, design specifications and other documentation
provided to ABB Impell for use on this project are the latest revision, most
current, available.

2. Specifications and drawings were used to evaluate the piping, fittings and
miscellaneous hardware used in the fire protection systems to confirm
compliance with the requirements of the appropriate NFPA codes in effect at
the time of installation.

3. Workmanship and construction practices during installation of the systems
complied with the code requirements in effect at the time.

4. It is assumed that all surveillance tests and procedures are properly
implemented.
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5. The review of certain systems within these structures shall be performed via
documentation review only based on the following:

~ The Unit 1 containment (Fire Area AAA)will not be accessible due to the
Plant being in operation.

~ The Unit 1 and 2 containment charcoal filter units due to ALARA
concerns.

6. The new Alison control panels model number A888-M664/A recently
installed for the Unit 1 main transformer and the Unit 2 start-up transformer,
were reviewed for compliance with the requirements of NFPA 72D-1967
Edition. Although these panels were installed after 1986, the intent of the
Code Section Requirements reviewed as part of this evaluation for the t 967 0
Edition, did not significantly change under the 1986 Edition. Therefore, to
provide consistency, these panels were reviewed to the 1967 Edition.

7. All fire zones within the turbine building identified in the Executive Summary
and Section 2.1 of this report are based on reviewing those portions of the
zone within 40 feet from column line H, the auxiliary feed water pump
cubicles or safety related cable trays. The basis for this partial review
assumes that a fire in the areas reviewed would be controlled, extinguished
or limited in the extent of its damage by the area's suppression system. lt is
also assumed that for a fire originating outside the areas reviewed, the Fire
Protection features provided in those areas are adequate for their intended
function.
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3.0 CODE COMPLlANCE EVALUATIONS

This section provides a detailed review of each specific NFPA code evaluated. IIIiiii-

review includes: the scope of work for each evaluation, what assumptions +em
made, and a table listing the deviations/open items from the specific code secfiioms

and the recommendations/justNcations for each deviation or open item.

3.1 NFPA 10- Portable Fire Extinguishers

3.1.1 Scope of Evaluation

The evaluation of the portable fire extinguisher system was revieemII
under the 1984 edition of the code. Although the system was iesthflhaf
under different edition years from 1970 to 1984, the difference im tliie
edition requirements were minimal and the 1984 edition year was
deemed to be more applicable to the installed system.

The following areas were evaluated under the requirements of NR'A tG,
1984 Edition:

- These fire zones willbe verNed for all portions of the fire zone vriNrv
40 feet of column line H, and auxiliary feed water pump roaiiiiis ioir

safety related trays. The portions of the fire zones reviewed irxilxthd.
the area bounded by column coordinates: Fire Zones 47&82 (Ccli.
Lines H-23, H-14, 6-26, 6-18, GA-23, GA-26, E-18 and E-14); Rre
Zones 884-85 (CoL Lines H-13, H-4, G-9, G-1, GA-4, GA-1, E-13 snd Q~

E-9); Fire Zones 490-91 (Col. Lines H-14, H-23, E-14, E-18, 8-t8tv
6-26 and GA-26); Fire Zones $ 96-97 (Col. Lines H-13, H4, 6-1'3,
6-1, GA-4 and GA-1) Fire Zones 129 8 130 (Col. Lines H4, H-tP,
64 and G-19).

- Unit 1 8 2 Containment Fire Areas AAA8 CCC (Fire Zone 6668,. T4-
76, 101 through 104)

Unit 1 8 2 Diesel Fire Pump Room Sprinkler Systems (Rre Zaire 2P 5
30)

Extinguishers located in Fire Zone 142 were used to verify edhqliiati
coverage of hazards within Fire Zones 28 & 30.

The evaluation of the portable fire extinguisher system verified tllie
following features:

Proper types of fire extinguishers have been provided ItmseaIIupon
the characteristics of the anticipated fires.

2.

3.

Fire extinguishers have been properly distributed throiogftiioiUIIthe
plant.

Procedures for the Inspection, Maintenance and Rechafg~af'fire
extinguishers are satisfactory.
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3.1.2 Assumptions

The following assumption has been made for the evaluation of NFPA 10.

1. Service activities performed on the fire extinguisher by all outside
service companies are performed in accordance with the
appropriate sections of the code.

3.1.3 Deviations and Recommendations/Justifications

Portable fire extinguishers at the plant are in compliance with NFPA 10

except as identified by the open items and deviations listed in Table 3.1-

1. The table also provides recommendations and/or Justifications for
these items.

3.1.4 References

'ALKDOWN VERIFICATIONCHECKLISTS

REF. DOCUMENT
NO. ~NMBER

1 0120-164-001 A

2 0120-164-001 B

3 0120-164-001 C

4 0120-164-001 D

5 0120-164-001 E

ABB Impell Report No.
09-0120-0381

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 79)

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 80)

ABB lmpell Calculation
NFPA 10, 1984
Code Compliance Walkdowa
Verification Checklist
(Fire Zone 84)

ABB lmpell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 85)

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 28)

3-2

REV.
NO. DATE

0 12/90

0 12/90

0 12/90

0 12/90

0 12/90
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WALKO WNVERIFI ATI N HE KLI T Contin

6 0120-'I64-001F ABB tmpell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 30)

0 - -12/90

7 0120-164-0016

8 0120-164-001H

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 90)

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 91)

0 12/90

0 12/90

9 0120-164-001I

10 0120-164-001 J

11 0120-164-001K

12 0120-164-001L

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 96)

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 97)

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 129)

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 130)

0 12/90

0 12/90

0 12/90

0 12/90
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REF. DOCUMENT
~N +@M~BE

REV.
~N" DATE

13 12SHP2270
FIRE.001

PR ED RE

Portable. Fire Extinguisher
Inspection

1 06/03/88

TECHNICALDATA

14 F-8486

15 12-5267-6

16 12-5268-5

17 12-5269-5

Catalog
DRAWING

Ansul Fire Protection

Fire Facilities
Basement Plan
El. 591'-0" &
El. 587'-0"
Units1 & 2

Fire Facilities
'ezzanineFloor

El. 609'-0"
Units1 & 2

Fire Facilities
Turbine Bldg.
Main Floor
EI. 633'-0"
Units1 & 2

1984

6 01/29/90

5 01/29/90

5 01/29/90

18 50-315
50-316

LI ENSING DOCUMENT

Safety Evaluation
Document of IMPC
D.C. Cook Plant
Units1 & 2

04/26/90
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DEVIATIONAND RECOMMENDATIONS/JUSTIFICATIONS
NFPA 10 - Portable Fire Extinguishers

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICAIIIGN

1-6.2 Deviation
a. Extinguishers are

obstructed from direct access.
These Include:

Recommendation:
Relocate to an accessible locattev and
revise facilities drawing according+..

Fire Zone

79

80

84

85
91
96

~in<i. No.

FES 591T-78BC
FES 591T-77CO,
FES 591T-79BC
FES 591T-72BC
FES 591T-73CO,
FES 591T-66BC
FES 591T-96BC
FES 591T-96CO,
FES 591T-51 BC
FES 609T-42CO,
FES 633T-27BC

b. Extinguishers were not in their
designated places or of the type
of extinguisher designated.

Recommendation:
Relocate extinguisher or revise
facilities drawing accordingly.

FZ 1 Extin No.

66/Unknown

79/FES 591T-78BC
FES 591T-77CO,

80/FES 591T-68BC
FES 591T-66BC

84/F ES 591T-61 BC
91/FES 609T-GOGO,
129/FES 633T-27BC

~Deficienc

Improper type
indicated on dwg.
Wrong location on
on drawing.
Wrong type
Wrong location
Wrong type
Wrong location
Wrong location
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TABLE .1-1 ontin ed

DEVIATIONAND RECOMMENDATIONS/JUSTIFICATIONS
NFPA 10 - Portable Fire Extinguishers

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIRCAVIQM

1-6.2
(Cont'd)

3-1.2
8

3-2.1

Extinguisher locations were not
properly marked. They include:

Fir Zone Extin . N

80/FES 591T-75CO,
96/FES 591T-35BC

Deviation:
Class A rated extinguisher is not
available within 75'ravel distances
for first aid use. These include Fire
Zones 28, 30, 84, 85, 91, 96, 97,
129 8 130 and Fire Ar'eas AAA8
CCC (Unit 1 8 2 Containments).

Recommendation:
The proper markings (i.e., pai~
location) should be provided.

Recommendation:
Provide extinguisher within travel
distance for fire zones 28, 30, 84, 85,.
91, 96, 97, 129 8 130 accordingly.

Justification:
Based on the review of the SER for
BTP APSCB 9.5-1, Appendix A, Table
1, the portable extinguishers provided
within the containment structures (Rre
Areas AAA & CCC) meet the
requirements of the commitment made
and are therefore, considered
acceptable.

3-3.1
&

3-3.3

Deviation:
Class B rated extinguisher is not
available within 50'ravel distances
for the following: Fire Zones 96,
129 8 130 and Fire Areas AAA8
CCC (Unit 1 & 2 Containments) ~

Recommendation
Provide extinguisher within travel
distance for fire zones 96, 129 8 130
accordingly.

Justification:
Based on the review of SER for BTP
APSCB 9.5-1 Appendix A, Table 1, the
portable extinguishers provided within
the containment structures meet (Fire
Areas AAA8 CCC) the requirement of
the commitment made and are
therefore, considered acceptable.
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.. TABL 1-1 ntin

DEVIATIONAND RECOMMENDATIONS/JUSTIFICATIONS
NFPA 10 - Portable Fire Extinguishers

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

4-3.2 Deviation:
Procedure 12-SHP 2270 FIRE 001
does not contain surveillance
criteria to verify that the extinguisher
is unobstructed, the operating
instructions are facing out, or that
the unit is checked for inspection.

Recommendation:
Revise procedure to ensure that
extinguisher is accessible and
unobstructed, the instructions are
facing out, and fullness is verified by
lifting the extinguisher.

4-3.4.2
8c

4-4.3

Deviation:
Extinguisher tanks do not indicate
person providing service and when
service was performed.

Justification:
Plant procedure No. 12 SHP 2270
Fire.001 properly documents the
personnel performing the service and
when it was performed. Therefore, the
intent of this code section is being
met.
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3.2 NFPA 13-1971 Sprinkler Systems

3.2.1 Scope of Evaluation

The sprinkler systems of D.C. Cook were originally designed under the
jurisdiction of the 1971 Edition of NFPA 13. Over the course of time,
modifications to the sprinkler systems were performed. The most recent
modifications were completed under the Jurisdiction of the 1983 Edition
of NFPA-13. However, for the purpose of this evaluation, only the
original (1971) Edition of NFPA 13 was utilized since no modifications
after the initial design were. performed on the systems being evaluated.
The following systems were evaluated under the requirements of NFPA
13, 1971 Edition:

Qygttm

Wet Pipe

~Fir Z~n

79, 80, 84, 85,
90, 91, 96, 97

The fire zones will be
verified for all portions of
the fire zone within 40 feet of column
line H, and auxiliary feed water pump
rooms or safety related trays. The
portions of the fire zones reviewed
included the area bounded by column
coordinates: Fire Zones 479-80 (Col.
Lines H-23, H-14, G-26, G-18, GA-23,
GA-26, E-18 and E-14); Fire Zones 484-
85 (Col. Lines H-13, H-4, G-9, G-1,
GA-4, GA-1, E-13 and E-9); Fire Zones
890-91 (Col. Lines H-14, H-23, E-14,
E-18, G-18, G-26 and GA-26); Fire
Zones $ 96-97 (Col. Lines H-13, H-4,
G-13, G-1, GA-4 and GA-1).

Wet Pipe 28, 30

3.2.2 Assumptions

Units 1 8 2 Diesel Fire Pump Room
Sprinkler Systems

The following assumptions have been made for the evaluation of NFPA
13.

The above noted fire protection systems at the D.C. Cook Plant
are not subject to earthquake support criteria as it pertains to
NFPA codes.
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3.2.3 Deviations and Recommendations/Justifications

The sprinkler systems evaluated are in compliance with NFPA 13 - 1971
except as identified by the open items and deviations in Table 3.2-1.
The table also provides recommendations and/or justifications for these
items.

3.2.4 References

REF. DOCUMENT
NII, NIIMBER TITLE

REV.
~N. DATE

WALKD WN VERIFI ATI N HECKLISTS

1 0120-164-002A

2 0 I 20-164-002B

3 0120-164-002C

4 0120-164-002 D

5 0120-164-002A

6 0120-164-002F

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Turbine Bldg., Zone 79)

ABB lmpell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Turbine Bldg., Zone 80)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Turbine Bldg., Zone 90)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Turbine Bldg., Zone

91)'BB

Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Cable Trays, Zone 79)

ABB tmpell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Cable Trays, Zone 80)

0 12/90

0 12/90

0 12/90

0 12/90

0 12/90

0 12/90
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REF. DOCUMENT
~N NIIMBER

REV.
~N. DATE

7 0120-164-002G ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Cable Trays, Zone 90)

0 12/90

8 0120-164-002 H

9 0120-164-002I

10 0120-164-002 J

11 0120-164-002K

12 0120-164-002L

13 0120-164402M

ABB lmpell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Cable Trays, Zone 91)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verication Checklist
(Area & Tray, Zone 84)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Area & Tray, Zone 85)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Area & Tray, Zone 96)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Area 8 Tray, Zone 97)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Diesel Fire Pump Rooms,
Zones 28, 30)

0 12/SO

0 12/SO

0 12/90

0 12/90

0 12/90

0 12/90
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REF. DOCUMENT
~NM BE

REV.
~N. DATE

20 P 0%50-508

21 12-0HP-4030-
STP-1 20VC

22 12-0HP-4030-
STP-120VV

23 12-OHP<030-
STP-1 20SF

ED RE

Fire Protection - Water 0 07/03/74
Preoperational Test Procedure

Fire Protection Yearly Valve 1 07/19/90
Cycle and Lineup Verification

Fire Protection Valve Lineup 0 11/17/88
Verification

Fire Protection Unobstructed 1 07/19/90
Flow Test and Sprinkling
Alarm Test

24 12-0HP-4030-
STP-124

Fire Protection System
Flush and Loop Flow Test

0 10/05/89

25 12-0HP-4030-
STP-223

Fire Protection Water System 8 0?/27/89
Test

26 12-0HP-4030-
STP-125NS

Non-Tech Spec Required
Sprinkler Tests

1 10/12/89

T~EM G L TA

30

31 SD-DCC-FP101

32

33 DCCPM104QCS

34 DCCPM102QCS

Letter
From: R.J. Daley
To: R.W. Jurgensen
Instruction Book, "Grinnel and
Star Fire Systems Equipment"

System Description, Fire
Protection System - Water

Specification for Fire
Protection Systems of
D.C. Cook Nuclear Plant

Piping Specification

Shop and Field Fabrication
and Erection

07/15/74

2 12/26/89

0 04/02/71

4 11/09/72

4 05/24/73
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REF. DOCUMENT
~NMBER

REV.
~N. DATE

35 ROC from
D. Kipley to
B. Gerwe

Ambient Temperature
Conditions

08/06/90

36 0120-164-005 ABB Impell Gale., NFPA 72D, 0 12/90
Code Compliance Verification
Checklist

37 0120-164-006 ABB lmpell Gale., NFPA 72E,
Code Compliance Verification
Checklist

0 12/90

38

39

40

41

42

43

44

45

46

47

48

Grinnel Hydraulic Gales for
Zone 79

Grinnel Hydraulic Gales for
Zone 80

Grinnel Hydraulic Gales for
Zone 90

Grinnel Hydraulic Gales for
Zone 91

Grinnel Hydraulic Gales for
Zone 79 Cable Trays

Grinnel Hydraulic Gales for
Zone 80 Cable Trays

Grinnel Hydraulic Calcs for
Zone 90 Cable Trays

Grinnel Hydraulic Calcs for
Zone 91 Cable Trays

Hodgeman Hydraulic Gales for
Zone 84

Hodgeman Hydraulic Gales for-
Zone 85

Hodgeman Hydraulic Gales for-
Zone 96

02/18/72

03/13/72

03/30/72

03/30/72

05/26/72

07/05/72

09/22/72

11/09/72

10/18/74

12/27/72

12/11/74
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REF. DOCUMENT
~N. NIIMBBQ JTXLK

REV.
NO. DATE

49 Hodgeman Hydraulic Gales for-
Zone 97

05/19/75

50 ROC from
D. Kipley to
B. Gerwe

51 0120-164-007

D.C. Cook Code Compliance - 08/21/90
Review .

ABB Impell Gale. Deviation 0 12/90
Evaluation

LI EN IN D MENT

60 Docket No.
50-315, 50-316

Safety Evaluation Document of 1 01/30/87
Donald C. Cook Plant,
Units1 & 2

70 DWG 46-032-
71M-20

71 DWG 46-032-
71M-24

72 DWG 46432-
71M-29

73 DWG 46-032-
71M-32

74 DWG 46-032-
71M-22

75 DWG 46-032-
71M-26

DRAWINGS

Sprinkler Piping, Unit 1

Generator End Basement

Sprinkler Piping, Unit 1

Turbine End Basement
Zone 80

Sprinkler Piping, Unit 1

Generator End, Mezz
Floor Zone 90

Sprinkler Piping, Unit 1

Turbine End Mezz
Floor Zone 91

Sprinkler Piping, Unit 1

Generator End Basement
Cable Racks Zone 79

Sprinkler Piping, Unit 1

Turbine End Basement
Cable Racks Zone 80

2 12/18/71

3 10/30/71

0 12/10/71

0 '1/03/71

1 05/26/72

0 05/26/72
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REF. DOCUMENT
NO. NIIMBER

REV.
NO. DATE

76 DWG 46-032-
71M1

?7 DWG 46-032-
71M-35

78 DWG 121-8

79 DWG 121-22

80 DWG 121-10

81 DWG 121-24

Sprinkler Piping, Unit 1

Generator End, Mezz Floor
Cable Racks Zone 90

Sprinkler. Piping, Unit 1

Turbine End, Mezz Floor
Cable Racks Zone 91

Sprinkler Piping, Unit 2
Turbine End, Mezz Floor
Floor Zone 84

Sprinkler Piping, Unit 2
Turbine End Basement
Cable Racks Zone 84

Sprinkler Piping, Unit 2
Generator End Basement
Floor Zone 85

Sprinkler Piping, Unit 2
Generator End Basement
Cable Trays Zone 85

0 09/22/72

0 07/29/72

1 10/21/74

0 08/16/76

2 12/30/74

0 09/23/76

82 DWG 121-12

83 DWG 121-31

84 DWG 121-14

85 DWG 121-28

86 DWG 1-5152J-1

Sprinkler Piping, Unit 2
Turbine End Mezz Floor
Zone 96

Sprinkler Piping, Unit 2
Turbine End Mezz Floor
Cable Racks, Zone 96 ..

Sprinkler Piping, Unit 2
Generator End Mezz Floor
Zone 97

Sprinkler Piping, Unit 2
General End Mezz Floor
Cable Racks Zone 97

Flow Diagram, Unit 1

Details - Turbine Bldg.
and Screen House

1 11/27/74

0 11/17/76

05/19/75

0 10/15/76

1 06/21/88
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REF. DOCUMENT
~N. NIIMBEQ TITL

REV.
~N. DATE

87 DWG 2-5152K-2 Flow Diagram, Unit 2
Details - Turbine Bldg.
and Screen House

88 DWG 2-5152C-2 Flow Diagram, Unit 2
Turbine Bldg. and
Screen House

89 DWG 1-5152B-1 Flow Diagram, Unit 1

Turbine Bldg. and
Screen House

2 06/21/88

2 08/04/88

4 04/07/89

90 RDR-12-253 Sprinkler Piping
Diesel Fire Pump Rooms

04/20/79
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T~ABLE

DEVIATIONAND RECOMMENDATIONS/JUSTIFICATION
NFPA 13 - Installation of Sprinkler Systems (1971)

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

1041 Deviation:
a. Fire Zones 79, 80, 90 & 91 had
misaligned sprinklers for the cable
tray systems.

b. Protective guards were missing
for hatchway sprinklers in Fire
Zone 80.

c. Sectionalizing valve No. 1-FP-196
does not have a valve operator.

a. Recommendation:
Realign sprinkler nozzles as
originally designed.

b. Justification:
ABB Impell Gale. No. 0120-164-007,
Section 4.1-1 verified that the
protective guards for the sprinklers
at the hatchway are not required.

Recommendation:
Provide valve operator for valve
1-FP-196.

1046 Open Item:
The'nstructions charts or care
maintenance pamphlets (NFPA
13A) provided for the Unit 2
sprinkler systems.

Justification:
Although maintenance instructions are
not provided, the surveillance not
procedures currently being
implemented meet the intent of this
code section.

1141 Open Item:
Documentation could not be found
to verify if the flooring is watertight.

Justification:
Based on ABB Impell Gale. No. 0120-
164-007, Section 4.1-2 the location of
the system headers and floor drain
facilities were verified for not having an
impact on the safety related
components installed in the area of
system headers.
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DEVIATIONAND RECOMMENDATIONS/JUSTIFICATION
NFPA 13 - Installation of Sprinkler Systems (1971)

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

1412 Open Item:
No documents stating that all
materials and devices installed for
the sprinkler systems were new or
considered satisfactory for reuse.

Deviation:
Jamesbury butterfly isolation valves
for wet pipe systems are not
approved for fire service use.

Justification:
The materials and devices specified in
the 1971 piping and installation
specification are in accordance with
the NFPA standard and are therefore
acceptable. In addition, walkdowns of
the systems performed in July, 1990,
verified the system components were
well maintained.
Justification:
The Jamesbury butterfly valve,
although not listed, is adequate for the
intended service. Valve positions is
indicated by an arrow on the valve
body and is cast of the appropriate
materials for the class of service.

1511
1631
1632
1700

1611

Open Item:
There are no documents stating
that the installation and testing of
the Unit 2 sprinkler systems have
been completed.

Open Item:
There are no certificates of
acceptance for all systems.

Justification:
The review of Procedure 2-PO-050-
508 verified that preoperational testing
was performed as required. In
addition, surveillance procedures
performed verify the operability of
these systems.

Justification:
The review of procedure PO-050-508
verified that preoperational testing was
performed and were found to be
acceptable.

1620 Deviation:
- Installation specifications do not

require lead-in connections to be
flushed.

Justification:
Test procedure (12 OHP
4030.STP.124) requires periodic
flushing of all systems.
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CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICAIIIQN

2822 Deviation:
a. Non-approved gauges were

provided for the sprinkler system
riser in Fire Zone 96, 84, 85, 97,
28 & 30.

b. Gauge by-pass lines at fire zone
28 alarm valve are not freeze
protected.

c. Fire Zones 28 & 30 gauges read
210 PSI on a 300 psi scale.

Justification:
a. The intent of this code requirement

is to establish gauge accuracy err
systems subject to large fluctuations
in pressure. The water system

at'.C.

Cook is not subject to targe
pressure surges and therefore the
gauges are acceptable.

b. The alarm valve for Fire Zone Mis
heat traced and has not
experienced freezing problems.

c, The intent of this code requirerrent
is to establish gauge accuracy an
systems subject to large fluctuations
in pressure. The water system a5
D.C. Cook is not subject to large
pressure surges and therefore the
gauges are acceptable.

3091
3092
3093
3094
3095

Open Item:
There are no documents to verify
proper installation of piping fittings
and joints.

Justification:
See response to code sections 151't',
1631, 1632 & 1700.

3241
&

3783

3562

The main drain facilities for the
sprinkler system headers for Unit 1

are not piped to flushing header.
The retard chamber drains for Unit
2 sprinkler systems drain to floor.

Deviation:
a. Hangers were missing on

sprinkler piping in Fire Zones 80,
84, 91 & 96.

Deviation:
b. Hangers were obstructing

sprinklers in Fire Zones 28, 79,
84, 96 & 97.

Justification:
Based on ABB Impell Gale. No. 0420-
164-007, Section 4 1.2; adequate
precautions are utilized for facilitatirig
drainage.

Recommendation:
a. Install hangers in Fire Zones 80, 84,

91 & 96 as required by code and
original design drawings.

Justification:
b. Based on ABB Impell Gale. No.

0120-164-007, Section 4.1.3 the
hanger rods will not adversely
impact the nozzle spray patterns.
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CODE
SECTION DEYIATION/OPEN iTEM RECOMMENDATION/JUSTIFICATION

3612 Deviation:
a. The Cable Tray and Area

Systems installed in Fire Zones
- 79, 80, 90 8 91 use 1/4" orifice

nozzles which are less than the
1/2" orifices specified by the ..
NFPA code.

Justification:
a. Based on ABB Impel! Gale. No.

0120-164407, Section 4.1.4 the
cable tray sprinklers were
determined to be adequate
protection for these areas.

Recommendation:
b. The (2) small orifice sprinklers

installed in the area system for Fire
Zone 91 should be replaced with
1/2" orifice sprinklers.

3653 Deviation:
Unit 1 & 2 cable tray and Unit 1

Turbine Building area protection
sprinkler systems use 250'F
sprinklers which exceed the
temperature requirements of the
Code Table 3651.

Justification:
Code Section 3654 allows using high
temperature rated sprinklers for special
hazards which are normally associated
with the turbine building.

3681
3682
3683

Deviation:
a.Sprinklers in Fire Zones 79, 80,
84, 91 8 96 were painted or
covered.

Recommendation:
All sprinklers which have been
painted or covered should be
replaced. Although sprinklers are
painted or covered with a plastic bag,
they are typically isolated to one or
two sprinklers in an area. Since the
painting is typically a light spraying,
only the response time of the sprinkler
is affected. Considering the overlap
from adjacent sprinklers, this is not
considered a significant problem.
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CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTlRCATlON

4'I43 Deviation:
a. Sprinklers where found to be

missing in Fire Zones 79, 80, 90,.
91, 84, 85, 96 8. 97.

b. Improper installation of sprinklers
were provided for several Fire
Zones 80, 91, 96 8 9?.

Justification:
a. Based on ABB Impell Gale. N'o.

0120-164-007, Section 4.1.5, several
missing sprinklers were found to be
justified based on the lack of
combustible materials present and
the control of a postulated fire by
adjacent sprinklers. These Fire
Zones include No. 80, 84, 85, GG 8.

97.

b. ABB Impell Calc. No. 0120-164-007,
Section 4.1.5, verified the adequacy
of the current type of sprinklers
installed to protect the areas. The
sprinklers are located in the
hatchways in Fire Zones 80 8 91.

Recommendation:
a. Sprinklers missing in the following

fire zones should be installed as
required to provide protection. They
include Fire Zones 79, 80, 84, 91 8

96.

b. Replace improperly installed
sprinklers in Fire Zones 80, 96 8 97.

4156
4316
4319

Deviation:
Sprinklers were found to be
obstructed in Fire Zones 79, 80, 90,
91, 84, 85, 96 8. 97.

Justification:
ABB Impell Calc. No. 0120-164-007,
Section 4.1.6 v'erified that the sprinkler
obstructions do not adversely affect
the ability of the sprinklers to provide
adequate protection. This justification
includes sprinkler obstructions detailed
in the calculation for Fire Zones 79, 80,
84, 85, 90, 91, 96 5 9?.

Recommendation:
Sprinklers should be installed to
provide adequate protection under
obstructions in Fire Zones 91, 96 8 97.
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CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

4211
4231

Deviation:
Sprinklers are installed greater than
12 inches below the deck in Fire
Zones 90, 91, 96 & 97.

JustiTication:
ABB Impell Calc. No. 0120-164-00?,
Section 4.1.T verified that sprinklers
located less than 16" below the deck
will not have an adverse affect on the
operation of the sprinkler system or its
ability to provide adequate coverage
for the underside of the deck. This is
based on the combustibles present
and adjacent sprinklers providing
adequate protection. This includes
Fire Zone No. 97.

Recommendation:
Deflectors should be located within 16
inches of the deck for sprinklers
located in Fire Zone 90, 91, 96 8 97.
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3.3 MFPA 1i4- installation of Standpipe and Hose Systems

Scope of Evaluation

%he standpipe and hose systems were reviewed under the edition that
was in effect at the time the original system was specified on April2„
1iST1.

~ following areas were evaluated under the requirements of NFPA t4,
1971 Edition:

3.3.2

3.3.3

- These fire zones will be verified for all portions of the fire zone withifi.
4Q feet of column line H, and auxiliary feed water pump rooms or
safety related trays. The portions of the fire zones reviewed included
the area bounded by column coordinates: Fire Zones ¹79-80 (Col.
Lines H-23, H-14, G-26, G-18, GA-23, GA-26, E-18 and E-14); Fire
Zones 83W35 (CoL Lines H-13, HX, G-9, G-1, GA-4, GA-1, E-13 end Qj
f-9); Fire Zones ¹90-91 (Col. Lines H-14, H-23, E-14, E-18, G-18,
6-26 and GA-26}; Fire Zones ¹96-97 (Col. Lines H-13, H-4, G-13,
G-1, GA-4 and GA-1) Fire Zones 129 8 130 (Col. Uncs H-8, H-19,
G-8 and G-19).

- Unit 1 8 2 Containment Fire Areas AAA8 CCC (Fire Zone 66-68, 74-
76, 101 through 104)

- Unit 1 8 2 Diesel Rre Pump Room Sprinkler Systems (Fire Zone 28 &
30)

- Hose Stations located in Fire Zone 142 were used to verify adequate
coverage of hazards within Fire Zone 28 8 30.

Assumptions

The following assumption has been made for the evaluation of NFPA 14.

1. The intent of the standpipe service at the plant was to provide Class II

service for those stations which have a single.1-1T2 ihch hose valve
and Class ill service at those stations which have both 2-1/2 inch and
1-1/2 inch hose valves.

Deviations and Recommendations/Justifications

The standpipe and hose systems at the plant are in compliance with
NFPA 14 except as identmed by the open items and deviations in Table
3.3-1. The table also provides recommendations and/or justifications for
these items.
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3.3.4 References

0120-164%03A

0120-164-003 B

0120-164-003C

0120-164-003 D

5 0120-164-003E

6 0120-164-003F

7 0120-164-0036

8 0120-164-003 H

9 0120-164-003I

WALKD WN VERIFI ATI N HE KLI T

ABB Impell Calc., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 79)

ABB lmpell Gale., NFPA 14, 1971
Code Compliance Walkdown
VerTiication Checklist
(Fire Zone - 80)

'ABB Impell Gale., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 84)

ABB Impell Gale., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 85)

ABB Impell Gale., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 28)

ABB lmpell Gale., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 30)

ABB Impell Calc., NFPA 14, 1971
Code Compliance Waikdown
Verification Checklist
(Fire Zone '- 90)

ABB lmpell Gale., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 91)

ABB Impell Gale., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 96)

12/GO

12/90

12/90

12/90

12/90

12/90

12/90

12/90
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10 0120-164-003J ABB Impell Calc., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 97)

~REF N .DOCUMENT N MBE TITLE REV. MO QAIrE

0 1I2/(89

11 0120-164-003K

12 0120-164<03L

13 12-SHP2270 FIRE.004

ABB lmpell Cafe., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 129)

ABB lmpell Gale., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone 130)

PR EDURES

Tests and Inspections of the
Plant Fire Hose Standpipe
Stations

2/%2/88

14 12-OHP4030.STP.120VV Fire Protection Valve Lineup
Verification

4//1I4/88

14A 12-OHP4030.STP.124

15 09-0 I 20-0123

15A 0120-164-007

16 SD-DCC-FP101

17 Catalog
(Page 25 + 78)

18 P125-6?0

19 Catalog-T
(Ref 57)

20 NFPA 14

21

Fire Protection System
Flush and Loop Flow Test

TE HNICALDATA

Impell Report

ABB Impell Gale. for
Deviation Evaluations

Fire Protection System-Water
(Pg. 12)

Fire End

.Jamesbury Catalog

Elkhart

NFPA 14: 4-2.2

ROC Kipley to Russell

9/1O/87

12/26/89

8/7/90
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REF NO.DOCUMENT NUMBER .. T~TL

DRAWIN

REV. NO. DATE

22 0120-164

23 1-5152B-5

25 2-5152A-3

26 12-5267-6

27 12-5268-5

28 12-5269-5

29 1-FP-4

30 1-FP-5

31 1-FP-12

32 1-FP-13

33 1-FP-27

34 1-FP-28

24 2-5152C-2

ROG Kipley to Basset

Flow Diagram Fire Protection
'ireProtection - Water

Turbine Bldg & Screen House
Unit 1

Flow Diagram Fire Protection
Fire Protection - Water
Turbine Bldg & Screen House
Unit 2

Flow Diagram Fire Protection
Fire Protection - Water
Piping at Pumps
Units 1 & 2

Fire Facilities Basement Plan
El. 591'Z" and 587'-0"
Units 1 8 2

Fire Facilities Mezzanine
Floor EI. 609'4"
Units 1 & 2

Fire Facilities Turbine
Bldg. Main Floor El. 633'-0"
Units1 & 2

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

3

8/?/90

4/7/89

8/4/88

3/23/88

1/29/90

1/29/90

1/29/90

7/23/87

8/31/?1

1/16/89

4/20/?3

4/20/?3

8/31/71
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~REF N .DQ UMENT N MBER

35 1-FP-29

36 1-FP-30

37 2-FP-37

38 2-FP-38

39 2-FP-39

TITLE

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric .

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

~REV. N, DATE

5 - - 3/1.t/87

7/27/87

3/Z3/87

3/23/87

2/t/88

40 2-FP-40

41 2-FP-41

42 2-FP-42

44 2-FP-60, sht. 2 of 2

45 2-FP-78

46 2-FP-86, sht. 1 of 2

43 2-FP-60, sht. 1 of 2

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

7'/23/87
4/10/85

1/30/78

5/22/85

2/t/72

1/20/88

'k/30/88

47 2-FP-86, sht. 2 of 2 Turbine Room Fire
Piping Isometric

Protection 2/20/73

48 2-FP-90

49 1-FP-119

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

6/28/72

1',/4/90
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REF NO. DO UMENT NUMBER TITLE

LI EN ING D C MENTS

REV. NO. DATE

50 50-315
50-316

50-315

50-316

'afety Evaluation
Report for BTP.APCSB 9.5-1,
AppendixA

10CFR50, Appendix R
Safety Evaluation.
Document of IMPC
D.C. Cook Plant, Units 1 8 2

07/31/79

04/Z6/90
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DEVIATIONAND RECOMMENDATIONS/JUSTIFICATIONS
NFPA 14 - Standpipe and Hose System

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

171 Open Item:
Plan and specification
Documentation was not available to
confirm that the authority having
jurisdiction reviewed them for
approval.

Justification:
Although these documents could not
be verified for approval, AEP (A/E) has
plans and specifications for these
systems in their files. These diagrams
and specs are controlled documents
and are maintained by AEP.

212
212a,
511,
524,
525,
531 8
671

Open Item:
Hydraulic catcs. will be required in
order to determine compliance.

Recommendation:
AEP to provide further evaluation in
conjunction with new water supply and
pumping facilities to determine
compliance.

432,
442

Deviation:
Pressure reducers are not provided
at hose stations and signs are not
installed at hose stations to warn
personnel of high pressures.

Justification:
The hose stations are for use by the
fire brigade only. The fire brigade is
trained in the use of high pressure
hose.

622,
413

Deviation:
Isolation valves are not provided for'he Turbine Building hose systems
risers and supplies.

Justification: .

The review of drawings 1-51528 8
2-5152C verified that adequate
isolation valves were provided for a
majority of the of the hose risers
without adversely impacting the
operation of sprinklers protecting
safety related components.

Also reference ABB Impell Gale., 0120-
164407, Section 4.2.1 for the
justification for the lack of isolation
valves for specific hose risers in Fire
Zones 80, 84 8 142.
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DEVIATIONAND RECOMIVIENDATIONS/JUSTIFICATIONS
NFPA 14 - Standpipe and Hose System

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

651

681

Open Item:
Drawings were not available to
verify compliance with the
requirements for providing proper
system piping supports.

Deviation:
Water flow alarms are not provided
at base of risers.

Justification:
Based on the review of the turbine
room fire protection drawings (Ref. 29
through 49), the seismic class III
support system provided verifies that
the requirements for this section are
being met. Also based on discussions
with AEPSC staff, pipe support failures
have not been a significant issue.

Justification:
This code section is a
recommendation to preclude the use
of hose stations by building occupants
without the notification of others as to
the fire location. Since the hose
stations are for the fire brigade's use
only, waterflow signaling will not
provide a significant increase in the
level of fire protection.
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DEVIATIONAND RECOMMENDATIONS/JUSTIFICATIONS
NFPA 14- Standpipe and Hose System

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

724 Deviation:
New gaskets are not installed
during annual testing.

Justification:
Fire hoses are inspected monthly for
verification of equipment present and
identification of any damage. If
damage is noted, the hose is replaced.
At 18 month intervals, all hoses are
removed; inspected for damage and
degradation of gaskets; corrections
made, if necessary, and reracked.
This dual checking of hoses at one
and 18 month frequencies satisfies the
intent of this code to identify and
correct damaged equipment.

321 Deviation:
Hose reach for all portions of Unit 1

& 2 of containments are not
achieved with maximum hose
length of 100 feet.

Justification:
Based on the review of AEP Cate. No.
DCC-FP010-HS16-F & DCC-FP02-
HS32-F, adequate protection would be
provided by the hose stations located
outside the containment access portals
when using hose lengths in excess of
100 feet.

ABB Impell Report No.
09-0120-0381

3-30 Revision 1

January, 1991



3.4 NFPA 15-1973 Water Spray Systems

3.4.1 Scope of Evaluation

The water spray systems evaluated for the D.C. Cook Nuclear Plaiiittare
limited to the following:

The following systems were evaluated under the requirements af NAPA
15, 1973 Edition:

- Unit 1 8 2 Containment Charcoal Filter Unit and Reactor Coclhartt
Pump Suppression Systems, (Fire Zone 66-68, 74-76,)

- Unit 1 8 2 Transformer and Turbine Wall Water Spray Systems p'ard)

3.4.2 Assumptions

The following assumptions have been made for the evaluation of NH'A
15.

1. Due to ALARA(high radiation) concerns, the charcoal filter vetch secre
inaccessible during the walkdowns. Therefore, the water spray rmzzfe
arrangements within the filtration units are assumed similar ta timbre

previous walkdown sketch as documented in the AEPSC evaluative
document of June 17, 1988 for all units.

2. The above noted fire protection systems at the D.C. Cook Plant are
not subject to earthquake support criteria as it pertains to NFPA
codes.

3. The water spray systems were installed per April 2, 19?1
specifications.

4. It is assumed that the spray system arrangement for the charcoall filter
units are typical with the exception of the number of charcoal filter
beds.

3.4.3 Deviations and Recommendations/Justifications

The water spray systems are in compliance with NFPA 15 with the
exception of the open items and deficiencies identified in Table S.6-1i
The table also provides recommendations and/or justifications far these
items.
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REF NO. D MENT NUMBER T~TL REV. N . DATE

3AA References

0120-164404A

2 0120-164-004 B

0120-164-004C

0120-164-004 D

0120-164-004 E

0120-164-004F

0120-164-0046

WALKD WN VERIFI ATION HECKLISTS

ABB Impell Gale., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(Start-Up XFRM 101 AB)

ABB Impell Gale., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(Start-Up XFRM 101 CD)

ABB Impell Cate., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(Aux XFRM 1 CD)

ABB tmpell Gale., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(Aux XFRM 1 AB)

ABB tmpell Gale., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(345KV Main XFRM)

ABB Impell Calc., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(Unit 1 Exposure Prot)

ABB Impell Gale., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(Aux XFRM 2 AB)

12/90

12/90

12/90

12/90

12/90

12/90

12/90

8 0120-164-004 H ABB Impell Gale., NFPA 15, 1973 0
Code Compliance Walkdown
Verification Checklist
(Aux XFRM 2 CD)

12/90
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~REF N . D MENT N MBER Tll~ REV. N . DATE

0120-164-004I

0120-164-004 J

11 0120-164-004K

ABB Impell Gale., NFPA 15, 1973 0
Code Compliance Walkdown
Vermcation Checklist
(Unit 2 Main XFRM's 01,02,03)

ABB lmpell Gale., NFPA 15, 1973 0
Code Compliance Walkdown
Verification Checklist
(Start-Up XFRM's 201 AB, 201 CD)

ABB tmpell Gale., NFPA 15, 1973 0
Code Compliance Walkdown
Vermcation Checklist
(Unit 2 Exposure Prot)

12/90

12/90

12/90

12

13

0120-164-004 L

0120-164-004M

ABB Impell Calc., NFPA 15, 1973 0
Code Compliance Walkdown
Verification Checklist
(Charcoal Filter Units)

ABB Impetl Calc., NFPA 15, 1973 0
Code Compliance Walkdown
Verification Checklist
(RCP Pump Systems)

12/90

12/90

20

22

23

PO-050-508

12-0HP-4030-STP120VC

'1 2-OHP-4030-STP120VV

12-OHP-4030-STP120SF

PROCEDURES

Fire Protection - Water
Preoperational Test Procedure

Fire Protection Yearly Valve
Cycle and Lineup Verification

Fire Protection Valve Lineup
Verification

Fire Protection Unobstructed
Flow Test and Sprinkling
Alarm Test

07/03/74

07/19/90

11/17/88

07/19/90

24

25

12-0HP-4030-STP.124

12-0HP-4030-STP.223

Fire Protection System
Flush and Loop Flow

Test'ire

Protection Water System
Test

26
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RE~ N(E.D MENT M MBE T~TL

27 1-0HP-4030-STP.123 Transformer Water Spray Test

28 . 2-0HPQ030-STP.123 Transformer Water Spray Test

29 1-0HP-4030-STP.125CV Unit 1 Yearly Charcoal
Filter Valve Cycle

30 2-0HP-4030-STP.125CV Unit 2 Yearly Charcoal
Filter Valve Cycle

31 12-0HP-4030-STP.125CF Inside Containment Charcoal
Filter F.P. Valve Cycling

2 . - GF/25/88!

$2/29/88

69gt/8S

m/>e/88

m/23/89

32 1-MPHQ030-STP.032

33 2-MPH-4030-STP.032

II

34 12THP-4030-STP.239

35 120 HP-4030-STP.120PS

40

Inspection of Preaction Spray
Headers Inside Unit 1

Containment

Inspection of Preaction Spray
Headers Inside Unit 2
Containment

RCP Fire Det. and Water
System Test

RCP F.P. Strainer Blowdown
and Isolation Valve
Cycling

TECHNICALDATA

Letter
From: R.J. Daley
To: R.W. Jurgensen
Instruction Book, "Grinneland
Star Fire Systems Equipment"

aa/tS/86

EF/2T/86'm/aa/90.

Gt/aa/89

67/tS/74

41

42

SD-DCC-FP101 System Description, Fire
Protection System - Water

Specification for Fire
Protection Systems of
D.C. Cook Nuclear Plant

1iZ/Za/89

e4i/a2/71

43 DCCPM104ECS

45 ROC from D. Kipley
to B. Gerwe

Shop and Field Fabrication
and Erection

Ambient Temperature Conditions

G5/24/73

GS/06/SQ.
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~REF N .D MENT N MBE

46 0120-164~5

47 0120-164M6

48

49

50

52

53

ABB lmpell Gale. NFPA 72D,
Code Compliance Verification
Checklist

ABB tmpell Gale. NFPA 72E,
Code Compliance Verlcation
Checklist

Grinnel Hydraulic Calcs.
for Unit 1 Nlain XFRM

Grinnel Hydraulic Gales.
for Unit 1 Start-Up XFRM

Grinnel Hydraulic Calcs.
for Unit 1 Aux XFRM

Grinnel Hydraulic Gales.
for Unit 1 Spare Main XFRM

Hodgeman Hydraulic Gates,
for Unit 1 Spare Main XFRM

Hodgeman Hydraulic Gales.
for Unit 1 Exposure Prot

REV. N E. DATE

0 - 12/90

12/90

01/06/72

09/20/71

09/20/71

07/31/72

09/15/76

02/12/76

56

57 DCCFP01HS02-F

58 DCCFP02HS25-F

59

Hodgeman Hydraulic Gales.
for Start-Up XFRMs
201 AB 5 201 CD

Hodgeman Hydraulic Gales.
for Unit 2 Main XFRMs
01, 02, 03

Hodgeman Hydraulic Gales.
for Unit 2 Exposure Protection

AEPSC Hydraulic Cate.
for Unit 1 HVAC Equip
Vestibule

AEPSC Hydraulic Cate.
for Unit 2 HVAC Equip

Grinnel and Hodgeman
Sprinkler Head Spec
Sheets

11/08/74

07/08/74

06/02/76

02/24/88

02/24/88
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~REF N .DOC MENT NUMBER" TITLE REV. NO. DATE

60

61

62

RFCDC-12-2231

Phoenix Hydraulic Gales.
5, FC 12-2231 (RCP 6
Diesel Pump Room)

Phoenix Contractors
Hydraulic Calcs. (RCP 8
Diesel F.P Rooms)

AEPSC Evaluation Document

0 Mj'26/79

63/27/87

Os'/8S

63 0120-164-007

70 DRP No. 74

80 Dwg. 46-032-71M-11

81 Dwg. 121-25

82 Dwg. 121-26

83 Dwg. 46-032-71M-7

84 Dwg. 46-032-71M-8

85 Dwg. 46-032-71M-10

86 Dwg. 121-18
121-17

87 Dwg. 46-032-71M-43

88 Dwg. 121-15

89 Dwg. 121-6

ABB Impell Gale. Deviation
Evaluation

u ENSIN Da MENTS

Donald C. Cook, FHA
Docket No. 50-316

DRAWINGS

Plot Plan and Header
Details, Unit 1 Trans.

Unit 1 Main XFRM
Bottom Ring

Unit 1 Main XFRM
Top Ring

Unit 1 Start-Up
XFRM l01 AB 8. 101 CD

Unit 1 Aux XFRM
1AB51CD

Unit 1 345 KV
Main XFRM

Unit No. 1 Exposure
Protection

Unit 2 Aux XFRMs

Unit No. 2 Aux XFRMs

Unit No. 2 Start-Up
Transformers.201 AB,
201 CD

01@1/87

OS/30-71

09/15/76

09/15/TG

09/23/71

09/24/71

01/12/72

02/12/76

12/15/72

11/08/74
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~REF N .D MENT NUMBER.. TITLE ~REV. N . DATE

90 Dwg. 121-2

91 Dwg. 46-032-71M-42

92 Dwg. 121-3

93 Dwg. 46%32-71M-44

94 Dwg. 121-19 &
121-20

95 RFC No. 12-2231

96 Dwg. 12-5152-4

97 Dwg. 1-5152B-5

98 Dwg. 2-5152C-2

99 Dwg. 12-5152D-7

100 Dwg. 12-5152E-3

101 Dwg. 1-5152J-1

102 Dwg. 1-5152K-1

ABB Impel( Report No.
09-0120-0381

Unit 2 Plot Plan
and Header Details

Unit 2 Plot Plan
and Header Details

Unit 2 Main XFRMs
01, 02, 03

Unit 2 Main XFRMs
01, 02, 03

Unit No. 2 Exposure
Protection

RCP Spray Piping Plans
(Phoenix sheets 3, 4, 5,
14, 15 & 16)

Flow Diagram Fire Prot-
Water Yard Piping
Unit1 & 2

Flow Diagram Fire Prot-
Water Turb. Bldg. and
Screen House Unit 1

Flow Diagram Fire Prot-
Water Turb. Bldg. and
Screen House Unit 2

Flow Diagram Fire Prot-
Water Aux & Containment
Unit 1 and 2

Flow Diagram Fire Prot-
Water Charcoal Filters
Units 1 and 2

Flow Diagram Fire Prot-
Water Details - Turbine
Bldg. and Screen House
Unit 1

Flow Diagram Fire Prot-
Water Details - Turbine
Bldg. and Screen House
Unit 2

3-37

0

06/13/74

12/15/72

06/14/74

12/14/72

05/12/76

09/17/79

07/25/89

04/07/89

08/04/88

12/04/89

01/08/90

06/21/88

06/21/88

Revision 1

January, 1991



~REF N .D MENT N MBER T~ITL REV. NO. DATE

( 103 Dwg. 12-5152L-7Q.i

104 Dwg. 12-5152M-4

105 Dwg. 12-5152N-3

Flow Diagram Fire Prot;
Water Sys. Details Turb.
Bldg. and Service Bldg.
Unit1 8 2

Flow Diagram Fire Prot-
Water Details - RCP's
Units1 8 2

Flow Diagram Fire Prot-
Water Sys. Details - Yard
Piping 8 Aux Bldg.
Units 1 8 2

Ot/08/90

09/29/89

09/18/89
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TABLE .4-1

DEVIATIONAND RECOMMENDATIONS/JUSTIFICATIONS
NFPA 15 - Water Spray Fixed Systems

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

1061 Open Item:
Document verifying the certifications
of all water spray systems involved
is not provided.

Justification:
It is assumed that all materials and
devices installed for the water spray
systems are in accordance with
standard installation practices under
the guidance of the 1971 piping and
installation specifications. The review
of pre-operational test procedure PO-
050-508 has also verified that the
systems were properly tested by
AEPSC and were found to be
satisfactory prior to start-up.

2012 Open Item:
a. Documents not available for

verifying that materials were new
at the time of procurement.

b. Unit 1 8 2 spray system isolation
valves are not approved for
application.

c. Unit 1 8 2 charcoal filter unit
automatic valves are not
approved for the application.

Justification:
a.See response to code section 1061.

b. The Jamesbury butterfiy valve, Unit
1 & 2 charcoal filter unit although not
listed, is adequate for the intended
service. Valve position is indicated
by an arrow on the valve body and is
rated for the class of service.

c.ABB Impell Gale; No. 0120-164-007,
Section 4.3.1 verified the valves used
for the filter unit spray systems are
adequate for use in these systems.
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DEVIATIONAND RECOMMENDATIONS/JUSTIFICATIONS
NFPA 15 - Water Spray Fixed Systems

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

2031
4072

Deviation:
Inadequate spray protection is
provided for the following:
a. Unit 1 exposure protection does

not consider (4) unprotected
openings.

b. Unit 2 main transformer nozzle
obstructions.

c. Unit 1 RCP P3 nozzle
obstruction,

. Justification:
a.ABB lmpell Gale. No.0120-164~7,

Section 4.3.2 verified that the one
opening in the turbine building wall
and the three openings in the service
building wall are provided adequate
protection based on spacial
separation, fire rated construction
and/or transformer water spray
system.

b. The review of Hodgeman Calc. No.
121-1 8 121-2 verified that the
original design included a
significantly higher spray density for
the transformer (0.7GPM/FT') than is
required by NFPA 15-1987, Section
4-4.3.4 (0.25 GPM/FT'). This
increased density compensates for
any minor obstructions encountered
due to the physical restraints of the
installation.

2082

2111

Deviation:
Non-approved solenoid valve for
charcoal filter unit spray systems.

Deviation:
Strainers are not provided for the
Unit 1 8 2 transformer and
exposure protection spray systems.

c. The review of AEPSC Drawings No.
2-5695 8 2-5699, Phoenix Dwg. No.
14 8 15 and Grinnell nozzle data for
EA-1, has verified that the (1) Nozzle
obstructed by ~4" x 81" HVAC duct
is being supported by overlapping
spray from adjacent nozzles.

Justification:
Based on ABB lmpell Report No. 09-
01204123, NFPA 72D Section 2032,
the solenoid valves are considered
acceptable.

Justification:
Based on ABB Impell Gale. No. 0120-
164-007, Section 4.3.3, strainers are
not considered to be necessary.
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DEVIATIONAND RECOMMENDATIONS/JUSTIFICATIONS
NFPA 15 - Water Spray Fixed Systems

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

4081

4082

I

Deviation:
3/8" pipe installed within the
charcoal filter units is less than the
1" pipe required by the code.

Deviation:
Test gauge connections are not
provided for the Unit 2 RCP pumps,
charcoal filter units, main
transformers, startup transformers,
and exposure
protection spray systems.

Justification:
Based on the review of the evaluation
performed in AEP Evaluation
Document dated 6/17/88, this piping
arrangement is acceptable.

Justification:
The intent of this code is to verify
design pressures during initial system
tests. Hydraulic calcs verify the ability
of the system to supply adequate
pressure at the most remote nozzle,
and system flow tests are performed
every 18 months via plant procedures.

4121 Deviation:
System gauges are not provided for
the Unit 1 8 2 charcoal filter units
and non-approved gauges are used
in the Unit 2 transformer and
exposure protection systems.

Justification:
Based on ABB Impell Gale. No. 0120-
164-007, Section 4.3.4, the system
gauges provided are considered
acceptable for surveillance and testing
purposes and the provision of gauges
for the filter units is not considered
significant fire protection enhancement.

5011
5021
5031

Open Item:
Documentation verifying the
certification of all water spray
systems involved is not provided.

Justification:
"

See response to Code Section 1061.

5023 Open Item:
There are no test results for the
discharge pressure at the most
remote nozzle of each system.

Justification:
See response to Code Section 4082.
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DEVIATIONAND RECOMIVIENDATIONS/JUSTIFICATIONS
NFPA 15 - Water Spray Fixed Systems

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICA7IQN

7000 Open Item:
Design documents are not available
for the Unit 1 & 2 charcoal filter
units.

Justification:
Although original design documents
are not available, AEPSC has prepared
system piping/support configuration
sketches and hydraulic calcs to verify,
the adequacy of the water spray
systems installed within the charcoal,
filter units.

7010 Open Item:
Water supply graphs are not
available for review to verify that the
water supply is adequate for the
systems reviewed.

Recommendation:
AEPSC to evaluate water supply
adequacy during future fire pump
modification.

8051 Open Item:
The activation of the Unit 1 8 2
detectors for the spray systems
within the required time frame of 40
seconds could not be verified for
compliance during testing.

Justification:
Based on ABB Impell Gale. No. 012Q-
164-007, Section 4.3.5, the detection,
systems response time is considered
adequate.
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3.5 NFPA 72D - Proprietary Signaling Systems

3.5.1 Scope of Evaluation

The evaluation of the proprietary signaling system was based on the edition
that was in effect at the time the system was specified on April 2, 1971.
The edition that was applicable was 1967. Thh portions of the systems
addressed under the 1967 edition, are as follows:

INITIALSYSTEM
REVIEW IN L DE THE F LL WIN Y EM: IN TALLATIONDATE

Alison Controls detection panels which include:

a. Charcoal Filter Units:

' & 2-HV-CFT-1 (Detection Only)*' & 2-HV-CFT-2 (Detection Only)*

b. Reactor Coolant Pumps

'nits 1 & 2 RCP Pump 81 4 (Detection Only)*

c. Containment Alarm System Unit 1 8 2
(Detection Only)*

d. Transformers

'nit1 Main
Unit 2 Main, Phases 1-3

'ransformer 1AB & 2AB
'ransformer 1CD & 2CD
'ransformer 101AB
'ransformer 101CD & 201CD
'ransformer 201AB

e. Unit 1 & 2 Turbine Building Wall
Spray Systems.

The "EF" annunciator panel signaling line
circuits only for the associated detection
and sprinkler waterflow/supervisory systems
were reviewed in items a through e above.

The waterflow and manual alarm and supervisory
devices for suppression systems installed in
Fire Zones 28, 30, 79, 80, 84, 85, 90, 91, 96 & 97,
yard transformers and Turbine Bldg. walls. *

2/72

4/79

6/71

9/86
2/72
2/72
2/72
2/72
2/72
9/86

7/72

2/72

2/72
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*NOTE

3.5.2

The control pweh, waterflow, manual alarm and supervisory devices far,

suppression systems were previously reviewed for compliance in ABB
lmpell Report No. (&0120-0123.

Certain scope Smita5ons are identified in the report which are not vs&ed
d t th i pplMKV. Th Ii 'rt ti I II

a. The proprietary signaling system has not been designed to perforrrL
Manual Fire Signaling Services as outlined in NFPA 72D, Article 316.. This
is based on code section 3016 which states that the signaling services
may be apped hdividually or in any combination of different types of
systems. Since manual stations have not been provided throughcvt the
areas reviewed, only those areas where manual stations have beerr-

provided for the suppression system actuation have been revi~. The
intent of the suppression system manual station devices installed ~as not
to provide a manual fire alarm signaling service. Therefore, code section
3113 which detach the distribution requirements for providing a manual
fire alarm signaling service are not applicable. However, code sections
3321 and 3421 requires that supplemental manual fire station be provided
for detection systems and that they be located where designated by. the
authority having jurisdiction. These devices have been provided: as
required.

b. The intent in the design of proprietary signaling system at D.C. Cock was
to be a "Class B" (two wire) system in accordance with the requirerrients
of code section 4011. Therefore, the requirements of code sections
4012, and 4080 which address "Class A" systems are not applicable.

Assumptions

The following assumption has been made for the evaluation of NFPA 72D.

1. For the purpose of this report, it is assumed that under most conditions
the authority having jurisdiction was the architect/engineer (A/Q for the
plant who is American Electric Power Service Corporation (AEPSC)
unless otherwise indicated.

2. AEPSC will ensure that any modifications required for compliance with
the Factory Mutual approval criteria will be performed for the A888-
M664/A panels installed.

3. The new Alison control panels model number A888-M664/A recently
installed for the Unit 1 transformer and the Unit 2 start-up transformer,
were reviewed for compliance with the requirements of NFPA 72Q-1967
edition, Although these panels were installed after 1986, the intent of the
code section requirements reviewed as part of this evaluation for the
1967 Edition, did not significantly change under the 1986 Edition.
Therefore, to provide consistency, these panels were reviewed to the
1967 Edition.

ABB Impell Report No.
09-0120-0381

Revision 1

January, 1991



3.5.3 Deviations and Recommendations/Justifications

The plant proprietary signaling system is in compliance with NFPA 72D
except as identified by the open items and deviations in Table 3.5-1. The
table also provides recommendations and/or justifications for these items.
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3.5A References

8

10

12

13

14

15

16

0120-164-005A

0120-164-005B

0120-164-005C

0120-164-005 D

0120-164-005 E

0120-164-005F

0120-164-0058

0120-164-005H

0120-164-005I

0 I 20-164-005 J

0120-108-007.1

094120-0123

PM 683

WALKD WN VERIFI ATI N HE KLI T

Fire Zone 79- Unit 1

Fire Zone 80- Unit 1

Fire Zone. 84 - Unit 2

Fire Zone 85 - Unit 2

Fire Zone SO- Unit 1

Fire Zone 97 - Unit 2

Yard - Unit 1

Yard - Unit 2

Fire Zone 28- Unit 1

Fire Zone 30 - Unit 2

T~EHNIGAL ATA

NFPA 72D Document Verification
Checklist

ABB Impell Code Compliance
Compliance Report

AEP NFPA Code Justification
Evaluations

Alison Controls Inc.
Manual for A888-M664/A

Record of Conversation
Between D. Kipley and
B. Gerwe

Plant Modification Project
for the Installation of
ACI A888-M664/A Panels

12/90

, 12/90

12/SO

12/90

12/90

5/1i1/88

5/HK

6/1'7/88

9/15/86

7/27/90

01/07/87
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~REF N .D UMENT NUMBER T~TL REV. NO. DA7E

16A

17

18

20

21

22

23

1-OHP-4030-STP-123

2-0HP-4030-STP-123

PMI-2270

ABB lmpell Memo No.M-007
on Alarm Circuit Supervision

PR ED RES

Transformer Water Spray
Test

Transformer Water Spray
Test

Fire Protection Program

12-OHP-4030-STP-125NS Non-Tech Spec. Required
Sprinkler Tests

12-THP-6030-IMP-142

12-THP-4030-STP-239

Fire Det. 8 CO, System
Surv. Testing (6 Mo.)

RCP Fire Det. 8 Water
System Test

12-OHP-4030-STP-125CF Inside Containment Charcoal
Filter Fire Prot. Valve
Cycle

16

10

7/6/90

07/25/88

12/29/88

02/09/87

'I0/12/89

07/16/87

07/06/90

02/23/89

24

25

26

12-THP-4030-STP.223

1-MPH-4030-STP-032

2-MPH-4030-STP-032

Fire Protection Water System
Test

Inspection of the Fire Prot.
System Preaction Spray Headers
in Unit 1 Containment Bldg.

Inspection of the Fire Prot.
System Preaction Spray Headers.
in Unit 2 Containment Bldg.

07/27/89

03/13/86

02/22/86

27

28

29

30

1-IHP-6030-IMP-190

2-IHP-6030-IMP-290

1-THP-6030-IMP-151

Thermistor String Fire Det.
System Operability and Calibration

Thermistor String Fire Det. 2
System Operability and Calibration

Containment Cable Tray Fire
Det. System

12-OHP-4030-STP-120VC Fire Prot. Yearly Valve Cycle
and Lineup Verification

07/19/90

04/05/90

07/19/90

07/19/90
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REF NO.DO UMENT N MBER

32

1-OHP-4024-101-001-100 Annun ¹1:
Plant Fire'System

34

35

36

2-OHP-4024-201401-100 Annun ¹1:
Plant Fire System

1-OHP4024-102-001%50 Annun ¹2:
Misc. Area Fire System

2-OHP-4024-202-001%50 Annun ¹2:
Misc. Area Fire System

LI EN IN D C MENTS

31 2-THP-6030-IMP-251 Containment Cable Tray Fire
Det System

12-OHP-4030-STP-120VV Fire Prot. Valve Lineup
Verification

REV. NO.

5 01/25/90

11/17/88

03/10/86

12/30/86

01/22/87

11/06/86

37 Docket No. 50-315
50-316

Safety Evaluation Document
of IMPC D.C. Cook Plant,
Units1 8 2

04/26/90

37A 50-315
50-316

Safety Evaluation
Report for BTP.APCSB 9.5-1,
Appendix A

DRAWINGS

07/31/79

38

39

40

41

42

43

44

1-95907

2-95907

12-5152E

12-5152 J

12-5152K

12-5152L

12-5152M

16

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot. Water

Fire Prot. Transformer 8
Sprinkler Fire Systems Turb.
8 Aux. Bldgs.

Fire Prot. Transformer 8 13
Sprinkler Fire Systems Turb.
8 Aux. Bldgs.

04/01/87

10/86

01/03/90

06/21/88

06/21/88

01/09/90

09/29/89
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REF NO.D MENT N MBER T~ITL ~REV. N . DATE

3 - - 09/13/89

9 11/05/86

45 12-5152 N Flow Diagram Fire Prot. Water

46 1-98972 Fire Prot. Water Systems
Elementary Diagram

2-98972 Fire Prot. Water Systems
Elementary Diagram

47

12-5'l 52A Flow Diagram Fire Prot.
Water

49 12-5152 B Flow Diagram Fire Prot.
Water

12-5152C Flow Diagram Fire Prot.
Water

50

12-5152D Flow Diagram Fire Prot.
Water

Plant Fire System Annun.
Elementary Diagram

1-9861252 12

Plant Fire System Annun.
Elementary Diagram

53 2-98612

54 1-98613 Misc. Fire Area System 8
Vent Elementary Diagram

19

55 2-98613 Misc. Fire Area System 8
Vent Elementary Diagram

17

1-98969 FP Systems Annun.
Elementary Diagram

DC Aux. One-Line 250V DC Bus .,— - 21-12060

2-12060

57

DC Aux. One-Line 250V DC Bus

10/24/86

03/23/88

04/07/89

08/04/88

12/04/89

07/01/86

08/14/87

10/30/87

10/30/87

06/08/87

02/26/87

10/06/86
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I!LeeLE

DEVIATIONAND RECOMMENDATIONS/JUSTIFICATIONS
NFPA 72D - Proprietary Protective Signaling System

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

2032,
2212, &
3111

2033

Deviation:
a. The ACI A888-M664/A panel is not

approved for the application.

b. The pushbutton manual stations
for transformer and exposure
protection systems are not
approved for the application.

c. Automatic control valves for
charcoal filter units are not
approved for the application.

Open Item:
Data was not available for the
acceptance testing of ACI A909
panels and the sprinkler alarm
devices.

Justification:
a. The ACI A888-M664/A panel is

currently undergoing Factory Mutual's
review. It is assumed that any
deviations/non compliances

found'uringFM's review will be adequately
addressed and resolved by AEP.
Alison Control Inc. has committed to
AEP for any necessary modifications.

b. Although these devices are not
approved and do not latch into an
alarm condition. The new Alison
Control panels (A888-M664/A) vrill
monitor these devices via properly
supervised circuits as installed under
PM Nos. 683, 1045 and MM-083, and
will provide adequate verification of their
operation by latching into an alarm
condition at the panel and initiating. all
auxiliary functions.

c. Based on the radiation conditions
under which the valves are exposed ~
due to their location being within
containment, the installation of the
system in accordance with the 1971
installation specification, and the
operability verification of the valves
under Procedure No. 12-OHP-4030-
STP-125CF, these valves are
considered acceptable.

Justification:
The NRC regulatory requirements dictate
that surveillance tests be performed to
confirm the operability of the signaling
system. The performance of these
surveillances during the required
frequencies incorporate the test
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T~ABLE . 1

DEVIATIONAND RECOMMENDATIONS/JUSTIFICATIONS
NFPA 72D - Proprietary Protective Signaling System

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSBIRKKMN

2034
4052

Deviation:
Charcoal filter unit spray systems are
not verified by flowing water during
testing.

requirements of NFPA 72D tlrie
manufacturer's recommend&inrrrs'.
Pre-operational test docueentstfimr is also
available to verify that the sItptemzwere
tested for their operability pricwtethe
turnover to AEPSC. Thereferr„, tlrriK

condition is acceptable.

Justification:
Although a water flow

device;israel

provided for the CFT Unit spray systems,
a detection system has beem. |Inst
detection system is required'he sciivate
prior to the operation of the: autrurnatic
valve therefore, the detectiom sMstam
provides the annunciation te tfrrecantrol
room to alert the operators GI! ar ffrr:
condition.

2047 Deviation:
Valve tamper switches are not
verified operable during testing for all
wet type transformer and exposure
protection systems.

Recommendation:
The intent of this code sectiarrr is te verify
the operability of the system: yilirimg:and
alarm signaling devices as a vdtnala, Air
flow testing is performed orr alhfllte
systems in procedure 12 THP 4936
STP.223 except the CFT filter urmts This
testing should be incorporated inta; the
procedure for the Unit 1 and'2 GFF Units.
accordingly to verify the piping sMstam.

Justification:
Procedure 12 OHP 4030.$ FP5ZNM
verifies monthly the position GII tftre:

sprinkler system riser contrail Muea which
satisfies the intent of the

valise

Camper
switches.

2251
2331
2341

Open Item:
Data was not available to determine
power supply compliance with the
requirements.

Justification:
Based on the review of the ddt. collected
under AEPSC Evaluation datedi 6/t7/88
for panel No. A909 and the carrmllrliance
with FM approval criteria for tlrre A888-
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TAB

DEVIATIONAND RECOMMENDATIONS/JUSTIFICATIONS
NFPA 72D - Proprietary Protective Signaling System

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATIGN

M664/A panels the requirements for these
code sections are satisfied.

2411
2422
3424
4011

Deviation:
a. ACI A909 panels supervise all

functions with the exception of the
manual station and release circuits
which do not verify the circuits for
open or ground fault conditions.

b. All sprinkler supervisory and alarm
devices are not supervised for
open circuit conditions from the
"EF" panel.

JustNcation:
The NRC regulatory requirements dictate
that surveillance tests be performed to
confirm the operability of the signalirig
system. The performance of these
surveillances during 18 month frequencies
incorporate the test requirements of NFPA
72D and manufacturers recommendations
and provide an equivalency for this
requirement. In addition, procedure 1-

OHP 4030.001.001 requires the control
room operators to visually examine the
annunciator panels once per shift to verify
their status.

2631
3423
4041

Deviation:
a. RCP pump &. charcoal filter unit

panel alarm 8 trouble signals afe
transmitted as a non-distinct signal
to "EF" panel.

b. Containment detection does not
provide distinctive alarm location.

Justification:
The "EF" annunciators indicate a sprinkler
system "abnormal" condition. The
annunciator response procedures ($ 82
OHP 4030.100 8 200 Series) indicate the
potential problems and direct the
operators to take the appropriate
corrective action.

3112 Deviation:
The pushbutton manual stations
were mounted 4'r 4'-3" AFF, which
is lower than the 4'-6" AFF
requirement.

Justification: "
The mounting location of the manual
stations does not deviate drastically from
the minimum 4-1/2 ft mounting height
required or mounted such that the device
cannot be properly operated. In addition,
NFPA 72D, 1979 Edition lower the
minimum criteria to 3-1/2 ft. Therefore,
this condition is acceptable.
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CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

3431 Deviation:
Waterflow devices are not provided
for hose station risers, transformer,
exposure protection and charcoal
filter spray systems.

JustNcation:
The charcoal filter unit risers are provided
with individual alarm annunciation to the
"EF" panels via the ACI A924 panels.
Temperature monitoring within the filter
units is also furnished and will provide a
high temperature signal in the control
room which would be redundant to the
fire alarm signal from the ACI A924 panel.
Upon the actuation of the suppression
system, a timing cycle will time down to
deactivate the system, thus limiting the
amount of water being discharged into
the associated filter unit.

The transformer and exposure protection
spray system risers are provided with
individual alarm annunciation to the "EF"

panels via the ACI A909 & A888-M664/A
panels. In addition to the detection
system operation, the fire pumps will
operate simultaneously thus providing
additional confirmation on the "EF" panel
of a fire for this area. Therefore,
waterflow signaling does not provide
significant increase in the level of fire
protection features.

3441
3442
3443

Deviation:
a. The "EF" annunciator panel does

not provide a restoration signal.
b. The RCP low air signal is

'ransmittedto "EF" panel as non-
distinctive signal.

Open Item:
Transmission of tamper off-normal
signal could not be verified.

For justification of the hose station risers
refer to the discussion on Section 681,
NFPA 14, 1971 Edition.

Justification:
The "EF" annunciators indicate a sprinkler
system "abnormal" condition. The
annunciator response procedures (1 &2
OHP 4024.100 & .200 series) indicate the
potential problems and directs the
operators to take the appropriate
corrective actions. In addition, AEP has
committed to providing a "reflash"
capability on the annunciator panel.

Justification:
See response to Code Section 2047.
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CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

3542

3543

4091

Deviation:
The RCP pump detector loop
resistance value is not verified.

Deviation:
The fire detection panels are not
inspected monthly as required.

Deviation:
a. The "EF" panel signaling line

circuits are not supervised for
open circuit fault conditions.

b. ACI A909 manual station and
release circuits are not supervised
for open and ground fault
conditions.

Recommendation:
Incorporate RCP pump detection faop
resistance testing into the plant
procedures.

Justification:
The systems controls are verified for
operability typically semi-annually. Since
the D.C. Cook plant specifically indicated
that the testing frequencies required by
NFPA 72D will not be met in their
response to Appendix A to BTP/APSCB
9.5-1, this monthly surveillance is not
required.

Justification:
See response to Code Sections 2411,
2422, 3424 8. 40'l1.

4101
4111

Deviation:
Supervisory or trouble reports are
not generated.

Justification:
Based on the review of the AEPSC
response to Appendix A to BTP/APCSB
9.5-1 Section II.B.1 and clarification
statements in the NRC 53 Questions
(Questions 16 and 48), AEP clearly does
not commit to providing a printer and is
therefore not required. Also reference the
response to Code Section 3423.
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3.6 NFPA 72E - Automatic Fire Detectors

3.6.1 Scope of Evaluation

The evaluation of the installation and maintenance of the automatic fire

detectors was based on the edition that was in effect at the time alarm
system was specified on April 2, 1971. Since NFPA 72E was not adopted
until 1974, this edition was used as the basis for the initial installation of the
devices. The following systems/areas were reviewed under the
requirements of NFPA 72E, 1974 Edition:

- Unit 1 8 2 Containment Charcoal Filter Unit and Reactor Coolant Pump
Detection Systems, Unit 1 8 2 Containment Cable Tray Detection Circuits

(Fire Zone 6648, 74-76, 101 through 104)

- Unit 1 8 2 Transformer and Turbine Wall Water Spray Systems (Yard)

3.6.2 Assumptions

The following assumptions have been made for the evaluation of NFPA 72E.

1. Due to ALARA(high radiation) concerns, the charcoal filter units were
inaccessible during the walkdowns. Therefore, the detection
arrangements within the filtration units are assumed similar to the
previous walkdown sketch as documented in the AEPSC evaluation
document of June 17, 1988 for all units.

2. It is assumed that the detection arrangement for the charcoal filter units

are typical with exception of change in the number of charcoal filter beds.

3.6.3 Deviations and Recommendations/Justifications

The plant fire alarm system is in compliance with NFPA 72E with the
exception of the open items and deviations identified in Table 3.6-1. The
table also provides recommendations/justifications for these items.
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3.6.4 References

10

12

14

16

17

0120-164-006A

0120-164-006B

01.20-164-006 C

0120-1 64-006D

0120-164-006E

0120-164406F

0120-'I 64-0068

0120-164-006H

0120-164-006l

0120-1 64-006J

0120-164-006K

0120-164-005

09-0'I 20-0123

PM 683

WALKD WNVERIFI ATI N HECKLISTS

XFRM 101AB

Start Up XFRM 101CD

Aux. XFRM. )CD.

Aux. XFRM 1AB

345KV Main XFRM

Unit 2 Aux. XFRM 2AB

Unit 2 Aux. XFRM 2CD

Unit 2 Main XFRM

Unit 2 Start Up XFRMS

Charcoal Filter Units

RCP Pumps

T~EtlN[GAI OATA

NFPA 72D Code Compliance
Verification Checklist

ABB Impell Code Compliance
Report

AEP Evaluation Document

Alison Controls Inc.
Manual for A888-M664/A

Record of Conversation
Between D. Kipley and
B. Gerwe

Plant Modification Project
for the Installation of
ACI A888-M664/A Panels

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

05/88

06/'I 7/88

09/15/86

07/27/90

01/07/87
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REF N E.D MENT N MBER

R ED RE

~REV. N DATE

18

20

21

22

23

24

25

1-OHP-4030-STP-1 23

2-OHP-4030-STP-123

PMI-2270

Transformer Water Spray
Test

Transformer Water Spray
Test

Fire Protection Program

12-OHP-4030-STP-125NS Non-Tech Spec. Required
Sprinkler Tests

12-THP-6030-IMP-142

12-THP-4030-STP-239

Fire Det. & CO, System
Surv. Testing (6 Mo.)

RCP Fire Det. & Water
System Test

12-OHP4030-STP-125CF Inside Containment Charcoal
Filter Fire Prot. Valve
Cycle

12-OHP-4030-STP-125CV Inside Containment Charcoal
Filter Fire Prot. Valve
Cycle

16

10

07/25/88

12/29/88

02/09/87

10/12/89

07/16/87

'7/06/90

02/23/89

02/23/89

26

27

1-MPH-4030-STP-032

2-MPH-4030-STP-032

Inspection of the Fire Prot.
System Preaction Spray Headers
in Unit 1 Containment Bldg.

Inspection of the Fire Prot.
System Preaction Spray Headers
in Unit 2 Containment Bldg.

03/13/86

02/22/86

28

29

30

31

32

1-IHP-6030-IMP-190

2-IHP-6030-IMP-290

1-THP-6030-IMP-151

2-THP-6030-IMP-251

Thermistor String Fire Det.
System Operability and Calibration

Thermistor String Fire Det.
System Operability and Calibration

Containment Cable Tray Fire
Det. System

Containment Cable Tray Fire
Det. System

12-OHP-4030-STP-120VC Fire Prot. Yearly Valve Cycle
and Lineup Verification

07/19/90

04/05/90

07/19/90

07/19/90

01/25/90
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~REF N .D MENT N MSE

33 12%HP~30-STP-120VV Fire Prot. Valve Lineup
Vermcation

~REV N . DATE

0 . - 11/17/88

36

37

1-OHP-4024-101401-100 Annun 41:
Plant Fire System

2-OHP-4024-201~1-100 Annun P1:
Plant Fire. System

1-OHPM24-102-001%50 Annun P2:
Misc. Area Fire System

2-OHP-4024-202-001%50 Annun P2:
Misc. Area Fire System

03/10/86

12/30/86

01/22/87

11/06/86

38

39

40

41

42

43

44

50

RFC@12-2521

RFCP12-2741

RFCP12-1843

RFCP01-2679

RFC@02-2694

RFCP12-2678

RFC812-2231

Docket No. 50-315
50-316

Fire Detection Design
Packet

Fire Detection Design
Packet

Fire Detection Design
Packet

Fire Detection Design
Packet

Fire Detection Design
Packet

Fire Detection Design
Packet

RCP Pump Fire Detection
Supp. Protection
Modification Packet

LICENSING DOCUMENTS

Safety Evaluation Document
of IMPC D.C. Cook Plant,
Units1 8 2

DRAWINGS

08/14/85

02/13/87

10/23/87

051 01/31/86

081 05/02/86

08 1 12/18/87

03/27/87

04/26/90

60 1-95907 Fire Prot. Transformer 8
Sprinkler Fire Systems Turb.
8 Aux. Bldgs.

16 04/01/87
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QEF NO.D MENT N MBE — TITLE REV. NO. DATE

61 2-95907 Fire Prot. Transformer &
Sprinkler Fire Systems Turb.
8 Aux. Bldgs.

13 10/86

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

12-5152E

12-5152 J

12-5152K

12-5152L

12-5152M

12-5152N

1-98972

2-98972

12-5152A

12-5152B

12-5152C

12-5152 D

1-98612

2-98612

1-98613

2-98613

1-98969

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot. Water

Fire Prot. Water Systems
Elementary Diagram

Fire Prot. Water Systems
Elementary Diagram

Flow Diagram Fire Prot.
Water

Flow Diagram Fire Prot.
Water

Flow Diagram Fire Prot.
Water

Flow Diagram Fire Prot.
Water

Plant Fire System Annun.
Elementary Diagram

Plant Fire System Annun.
Elementary Diagram

Misc. Fire Area System &
Vent Elementary Diagram

~ Misc. Fire Area System &
Vent Elementary Diagram

FP Systems Annun.
Elementary Diagram

12

19

01/03/90

06/21/88

06/21/88

01/09/90

09/29/89

09/13/89

11/05/86

10/24/86

03/23/88

04/07/89

08/04/88

12/04/89

07/01/86

08/14/87

10/30/87

10/30/87

O6/O8/87
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JEFF.D MENT N MBE TITLE REV. NQ. DATE

79

80

1-12060

2-12060

DC Aux. One-Une 250V DC Bus

DC Aux. One-Line 250V DC Bus

2 - - 02/26/87

0 10/06/86
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T~ABLE B. -1

DEVIATIONAND RECOMMENDATIONS/JUSTIFICATIONS
NFPA 72E - Automatic Fire Detectors

CODE
SECTION DEVIATION/OPEN ITEM RECOMMENDATION/JUSTIFICATION

2-5.2.1

7-3.1B4

Open Item:
Documentation was not available to
verify initial acceptance testing was
performed.

Deviation:
Loop resistance testing is not
performed for Unit 1 8 2 RCP pump
detection systems.

Justification:
The NRC regulatory requirements dictated
that surveillance tests be performed to
confirm the operability of the detection
systems. The performance of these
surveillances incorporate the test
requirements of NFPA 72D and the
manufacturer's recommendations and
confirms that the detection devices
perform their required function.

Recommendation:
Incorporate loop resistance testing of the
Unit 1 8 2 RCP pump detection systems
into plant procedures.
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CALCULATlONI PROBLEM COVER SHEET

Calculation I Problem No: Pl ZP —L tu 4 - DW 1

Title: H lD Ol~ u~~ ~VC
Client: A'~ Job No: ' l2C -I 4

Project:

Design input I References:

Assumptions:
~~@ ~~~sivd Z.o

Method:
t s &ac Pmd.

Remarks:

REV. NO. REVlStON

PRt WsW/LL l~~&~ ~ ~W<<~T

APPROVED DATE

/3-/f-fG

Sheet of



1.0 PURPOSE

1. 1 The purpose of this calculation is to identify the applicable
sections of the NFPA Code addressed, determine a method of verifica-
tion for each applicable code section and confirm compliance for the
plant fire protection systems w'ithin our review.

2.0 ASSUHPTIONS

Activities performed by the fire extinguisher service company are
performed in accordance with the appropriate sections of the code.

3.0 HETHODOLOGY

Reference Section 2. 1.1 of ABB Impell Pro)ect Instruction PI-0120-164-01
Revision 0.

The evaluation of the portable fire extinguisher system was reviewed under
the 1984 edition of the code. Although the system was installed under
different edition years from 1970 to 1984, the difference in the edition
requirements were minimal and the 1984 edition year was deemed to be more
applicable to the system installed.

Justifications for deviations and open items identified in the CCVC's are
detailed in ABB Impell Technical Report Number 09-0120-0381.

4.0 RESULTS

Reference the Code Compliance Verification Checklist.

NFPA 10-COOE COMPLIANCE VERIFICATION CHECKLIST

NL . U I

OATE

5rD Z l o

CHECKED OATE

lilltIP%IIII
LNkWlwNKvl0

ABB Impell Corporation

~oeNo 0 0- 6

0120-164-001

PAGE



References

REF. DOCUMENT
HQ. HLQ8KB

0120-1 64401 A

2 0120-164401 B

3 0120-164401G

4 0120-164-0010

5 0120-164401 E

ABB tmpell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 79)

ABB lmpell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 80)

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Venreauon Checkrtst
(Fire Zone 84)

ABB lmpell Calculation
NFPA 10, 1984,
Code Compliance Walkdown
Verification Checklist
(Fire Zone 85)

ABB lmpell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 28)

REV.
HQ. DhK

0 12/90

0 12/90

0 12/90

0 12/90

0 12/90

NFPA 10-COOE COMPLIANCE VERIFICATION CHECKLIST
N L . C K I

BY

48'SO iZ o
DATE CHECKED OATE

JL INN
P%NN
~MtSOew N7KO

ABB Impell Corporation

JOB NO 0 0- 6
CALO NO

0120-164-001

PAGE

OF
I



REF. OOCUMENT~ +@%KB
REV.
Ha. mKK

6 0120-164401F ABB fmpell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 30)

0 12/90

7 0120-164401 G

8 0120-164401H

ABB tmpell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Vermcation Checklist
(Fire Zone 90)

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 91)

0 12/90

0 12/90

9 0120-164401 I

10 0120-164M1 J

0120-164401K

12 0120-164401L

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 96)

ABB lmpell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Vermcation Checklist
(Fire Zone 97)

ABB Impell Calculation
NFPA 10, 1984
Code Compliance Walkdown
Verification Checklist
(Fire Zone 129)

ABB lmpell Calculatfon
NFPA 10, 1984
Code Compliance Walkdown
Vermcation Checklist
(Fire Zone 130)

0 12/90

0 12/90

0 12/90

0 12/90

NfPA 10-COOE COMPLIANCE VERIfICATION CHECKLIST
N L U I

SY

ceo
DATE CHECKED

l nfl

DATE

lL IIII
P%ININ
sl44~ N7vtM

ABB Impell Corporation

aoeNC 0 0- 6
CAt.c NO

0120-164-001



REF. DOCUMENT
QJgggQ IIILE

REV.
5Q. QhIE

13 12SHP2270 Portable Fire Extinguisher
FlRE.001 inspection

06/oa/ee

Catalog

14 F4486

15 12-52674

16 12-5268-5

17 12-5269-5

Ansul Fire Protection

Fire Facilities
Basement Plan
El. 591'4'
El.

587'Z'nits

1 & 2

Fire Facilities
Mezzanine Floor
El.

609'Z'nits

1 & 2

Fire Facilities
Turbine Bldg.
Main Floor
El. 633'4"
Units 1 8 2

1984

6 01/29/GG

5 01/29/GQ

5 01/29/90

18 50415
50%16

Safety Evaluation
Document of IMPC
D.C. Cook Plant
Units 1 & 2

04/26/9e

NFPA 10-CODE COMPLIANCE VERIFICATION CHECKLIST
NL .C KUI

BY

~c 5E'0 ltd tlat
DATE CHECKEO OATE

lL INES/LINIS
LMlVKWNNlvtM

ABB Impell Corporation

JOB NO 0 0 6
CALO NO

0120-164-001

PAGE



NFPA 10 - 1984 EDITION

PORTABLE FIRE EXTINGUISHERS

This Review includes the following areas:

These fire zones will be verified for all portions of the fire zone within
40 feet of column line H, and auxiliary feed water pump rooms or safety
related trays. The portions of the fire zones reviewed included the area
bounded by column coordinates: Fire Zones $ 79-80 (Col. Lines H-23, H-14,
G-26, G-18, GA-23, GA-26, E-18 and E-14); Fire Zones f84-85 (Col. Lines H-

13, H-4, G-9, G-l, GA-4, GA-l, E-13 and E-9), Fire Zones 890-91 (Col.
Lines H-14, H-23, E-14, E-18, G-18, G-26, and GA-26); Fire Zones ii96-97

(Col. Lines H-13, H-4, G-13, G-l, GA-4 and GA-1) Fire Zones 129 &130 (Col.
Lines H-B, H-19, G-8 and G-19).

Unit 1 & 2 Diesel Fire Pump Room

Fire Zones 28 & 30

Unit 1 & 2 Containment Building
Fire Areas AAA & CCC

Extinguishers located in Fire Zone 142 were used to verify adequate

coverage of hazards within Fire Zones 28 & 30.

The evaluation of the portable fire extinguisher system was reviewed under

the 1984 edition of the code. Although the system was installed under
different edition years from 1970 to 1984, the difference in the edition
requirements were minimal and the 1984 edition year was deemed to be more

applicable to the installed system.

The evaluation of the portable fire extinguisher system verified the

following features:

1, Proper types of fire extinguishers have been provided based upon the
characteristics of the anticipated fires.

2 ~ Fire extinguishers have been properly distributed throughout the
plant.

3. Procedures for the Inspection, Haintenance and Recharging of fire
extinguishers are satisfactory.

NFPA 10-CODE COMPLIANCE VERIFICATION CHECKLIST

L . K I

bY

>( fi
OATE

/-II-f
CHECKED DATE

Alllr
aMLOKhHI N7vtN

ABB Impell Corporation

JOb NO 0 0- 6
CAI.C NO

0120-164-001
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1-6. 2 Portable extinguishers shall be maintained in a
fully charged and operable condition, and kept in
their.des1gnated places at all times «hsn they are
not be1ng used.

'W, 0 Comp)(eel QCILLglIBS 28, 30, 90,97, 130
Ref: 65-7, 10, 12, 13. 15-17.

Does Not Cosplyt ~~9~, FES
591T-TBBC, FES 691T-77 COs are not
readily accessible and are sho«n in
wrong location on dra«lng s12-5267-6.
FES 591T-79BC access is obstructed.
Ref: Si, 13, 15.

Does Not Complyt ~LID(WLJg, FES
5917-75 COs not clearly marked, FES
591T-72SC and FES 591T-73 COs access 1s
obstructed. FES 591T-66BC 1s des1gnated
on drawing S12-5267-6 as Foray dry
Chemical, actual extinguisher agent 1s
Purple K (SC). FES 591T-66SC is sho«n

on drawing in wrong location and access
is obstructed. Reft S2, 13, 15. ~

Does Not Ccmplyt ~~0~, FES
591T-96BC and COs access obstructed.
FES 591T-61BC has wrong designation on
dra«1ng s12-5267-6. extinguisher agent
is sho«n as Foray Ory Chemical, actual
agent is Purple K" (SC). Ref: s4, 13,
15.

Does Not Ccmplyl Qpj~(BLIQ, FES
591T-5180 is obstructed. Reft s4, 13,
15.

Does Not Ccaplyl ~~<@, FES
609T-42 COI, access obstructed, FES
6097-50 CO sho«n 1n wrong locat1on on
drawing s1)-5266-5. Ref l SS. 13, 16.



CODE COHPLIANCE VERiFiCA'710N CHECKLiST~~~4
MI

Ox
m

m
D

D
F'

G)
G)

l3 -.'la
m

gpss')

)RR
o a%+

0 c-
OO r Im

O

OO I
Ov Ch

O

Q

O
InOO
Pl
nO
I

nrIl(
rvl

n

O

rIln
I

CA

Code
Section

No.

3-1. 2

3-1.2. 2

3-2. I

Coda Section

Fire extinguishers shall be provided for the
protection of both the building structure,
extinguishers provided for hazards Within If
combustible, and the occupancy hazards contained
therein.

Occupancy hazard protection shall be provided by
fire extinguishers suitable for such Class A, 8,
C, or D fire potentials as may be present.

Hinimal sizes of fire extlnguishers for the listed
9rades of hazards shall be provided on the basis
of Table 3-1.1 except a aeaified by 3-2.3.
ExtinguishIIrs shall be locatea so that the maximum
travel d1stances shall not exceed those specified
in Table 3-2. I, except as aedifiea by 3-2.3.

information Required
Verification Hethod

W = Walkdovn
0 = Document Search

W, 0

SIxusary of Results
(List results and reference
details in calculations,

sketches, etc., as required)

Does Not Complyz ~~RRi~, FES
6097-358C, not properly marked. Refz
ago 13'5
Does Hot Comply: ~~R~, draving
812-5269-5 indicates extinguisher on
column 0-17. Ho extinguisher found at
this location. FES 633T-2780 found on
column 0-16 is not indicated on drauing
812-5269-5 and is obstructed from
access. Ref: 811, 13, 17

Ccmpl les l ~~RO112-79, 80, 90.
Ref: s1,2,7
Does Not Ccaplyz ~~RD85-28, 30, S4,
85, 91, 96, 97, 129, 130. No
extinguisher provided for protection of
Class A - ordinary combustibles. Ref:
s3-Ss 8-12

See results of Code Sect1on 3-1.2

CcmpliesI ~~1085-28, 30, 79, 80,
90. Ref I s12, 5-1, 14-16.

Does Hot ComplyI ~LLg088-84, 85, 91,
97. Travel distances for Class A
ext1ngu1shers, Table 3-2.1 are exceeded.
Ref: S3, 4, 8, 10, 14, 16.

Does Hot Comp lyz ~LLRR88-95, 129,
130. Travel distances for.Class A
ext1nguishers, Table 3-2.1, and Class 8
extinguishers, Table 3-3. 1 are exceeded.
Ref: s9 ~ 11, 12, 14, 16, 11.
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(lE(!EJECT'UH

0

Code
Section

No.
Code Section

Informat1on Rsqu1red
Verification Hethod

W = Walkdown
0 = Document

Suazsary of Results
(List results and reference
details in calculations,

sketches, stc., as requ1red)
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3-3 ~ 1

3-3.3

4-3.2

Hin)mal sizes of fire extlnguishers for the listed
grades of hazard shall be provided on the basis of
Table 3-3.1. Extinguishers shall be located so
that the maximum travel distances shall not exceed
those specified in the table used.

EXCEPTION: EXTIHGUISHERS OF LESSER RATING,
DESIRED FOR SHALL SPECIFIC HAZARDS WITHIN THE
GENERAL HAZARD AREA, HAY BE USED, BUT SHALL HOT BE
CONSIDERED AS FULFILLING ANY PART OF THE
REQUIREHENTS OF TABLE 3-3.1.

The protectzon requirements may be fulfilled with
extinguishers of higner ratzngs provided the
travel d1stancs to such larger extinguzshers shall
not exceed 50 ft (15.25 m).

Procedure.. Per1od1c inspection of extinguishers
shall inc)Ups a check of at least the follow>ng
items:

(a) Located sn designated place.
(b) No obstruction to access or v>s>bi)(tv.
(c) Operating znstructions on nameplate legible

and facing outward.
(d) Seals and tamper >ndicators not broken or

missing.
(e) Determine fullness by weiqh>nq or heft>ng.
(f) Examine for obvious pnyszcal damaqe

corrosion. leakage, or cloqged nozzle.
(g) Pressure gage readlnq or indicator zn the

operable ranqe or pos>tzon.

W, 0

W, 0

Does Hot Ccmply: QZILIIE(U)-AAA,CCC.
Travel distances for Class A
extingu1shers, Table 3-2.1, and Class 8
extingu1shers, Table 3-3.1 ars exceeded.
Rsf: ~ 1B

See results of code section 3-2.1

Does Not Ccmply:
Extinguishers with higher ratings ars
provided and a travel distance of 50
feet was verified for 1n determin1ng
compliance to Section 3-3. 1.. See
results of Code Ssct1on 3-2. 1 for
deficiencies. Ref: s1-12, 14-17.

Does Hot Comply: ~(LZORLL~. Item.
(B), (C) and (E) are not included in the
1nspecti on procedure S12-SHP2210
FIRE.001. Item (G) is not applicable.
The extinguishers provided ars cartridge
operated Dry chem>cal or coz and need
not to be equ1pped wZth a pressure gage. ~

Ref: a13



CODE COHPLIANCE VERIFICATIOH CHECKLIST
HER~J2~4
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Cods
Section

Ho.
Code Section

Infonaation Requ1rsd
Verification Hethod

H -"Halkdovn
D = Docusent Search

Slavery of Results
(List results and reference
deta1ls in calculations,

sketches, etc., as required)

Gl
W
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I

C)
O
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4-3.4.2

44-4.3

At least nonthly, ths date ths inspection vas
perforued and ths initials of the person
perfonaing the 1nspect1on shall be recorded.

RECDRDKEEPIHG. Each extinguisher shall have a tag
or label securely attached that indicates ths
aenth and year ths maintenance vas performed and
shall identify ths person psrfonaing the

service.'hs

same record tag or label shall indicate if
recharging vas also psrforoed.

H, 0

H, 0

Does Hot Coeplyl Qg~~. Oats
of inspection and 1nitials of person uho
perfonaed it, do not appear on tag.
Ref: s1-13.

Does Hot Caspl y: ~~OR~. Ho
tag or label is attached to the un1t
indicating the aenth and year
maintenance uas performed, who performed
the service and if recharg1ng was
required. Rsf. S1-13.

tD

O

„PC3
~ Cl X
O C3
I

O

OO I
CD

C)
CD

C)
m(
m
Xl

C)

CD

O

6 5

C)

m
Cl
7C
I

Cll



APPENDIX A2

CODE COMPLIANCEVERIFICATIONCHECKLIST

NFPA 13 - 1971 EDITION

ABB Impell Report No.
09-0120-0381

A2.1 Revision 1

January, 1991



CALCULATtONI PROBLElN COVER SHEET

Calculation I Problem No: 0120 - )LE
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Oeslgn Input I References:

@pc 7(,a4

Assumptions:

Method:
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1.0 PURPOSE

1.1 The purpose of this calculation is to identffy the applicablesections of the NFPA Code addressed, determine a method of verifica-tion for each applicable code sectfon and confirm compliance for theplant fire protection systems within our review.

2.0 ASSUMPTIONS

For the purpose of this report, it is assumed that under most conditionsthe authority having jurisdiction was the architect/engineer (A/E) for theplant who is American Electric Power Service Corporation (AEPSC) unlessother wise indicated.

3.0 METHOOOLOGY

3.1 Reference Section 2.1. 1 of ABB Impell Project Instruction PI-0120-164-01, Revision 0.

Justfffcatfons for devfatfons and open items fdentffied in the CCVC's aredetailed in ABB Impell Technical Report Number 09-0120-0381.

4.0 RESULTS

Reference the Code Compliance Verification Checklist.

5.0 REFERENCES

NFPA 1- P F A
DONALD C. COOK UNITS 1 AND 2

'll 8f
CH%CKKD MTl

Aaa
ABB!moeu Coroorauon

A» wo 0120- 164

0120-164-002

PAQK

of



References

REF. DOCUMENT
~ggQ

VE IFI H I

REV.
gg, QAA

0120-164402A

2 0120-164402B

3 0120-164-002C

4 0120-164-002D

5 0120-164-002A

6 0120 164402F

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Vermcation Checklist
(Turbine Bldg,, Zone 79)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Turbine Bldg., Zone 80)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verication Checklist
(Turbine Bldg., Zone 90)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Turbine Bldg., Zone 91)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Cable Trays, Zone 79)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Cable Trays, Zone 80)

0 'f2/M

0 12/90

0 12/90

0 12/90

0 12/90

0 12/90

BY DATE CHECKED DATE

~os HD 0120-164aaa
P%RNINillW7W$7KS

ABB Irnoell Corporation

CAt.C HO

0120-164-002

NFPA 13-COOE COMPL IANC VER F CAT ON HE KL
OONALO C. COOK UNITS 1 AND 2

PAGE

DF r)~





REF. DOCUMENT
HQ KV5HKB

REV.
59. l!KK

0120-164%0i&i ABB lmpell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Cable Trays, Zone 90)

0

8 0120-164-002H

9 0120-164-0021

10 0120-164%02J

11 0120-164402K

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Cable Trays, Zone 91)

ABB lmpell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Area 8 Tray, Zone 84)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Area 8 Tray, Zone 85)

ABB Impell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Area 8 Tray, Zone 96)

0 1iZ/m

12 0120-164402L ABB lmpell Calculation - - 0
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Area 8 Tray, Zone 97)

13 0120-164402M ABB lmpell Calculation
NFPA 13, 1971
Code Compliance Walkdown
Verification Checklist
(Diesel Fire Pump Rooms,
Zones 28, 30)

NFPA 13-CODE COMPLIANCE VER FICAT ON HE

DONALO C. COOK UNITS 1 ANO 2

l~ l
BY OATE CHECKED OATE

JL NMnrIN
ABB Irnpetl Corporation

~os No 0120-164
CALC NO

0120-164-002



REF. DOCUMENT
gQ~BQ

REV.
~T

20 P0%50-508 Fire Protection - Water 0 07/03/74
Preoperational Test Procedure

21 12HP4030-
STP-120VC

22 12-OHP-4030-
STP-120W

23 12-OHP-4030-
STP-120SF

Fire Protection Yearly Valve
Cycle and Lineup Verification

Fire Protection Valve Lineup 0
Verification

Fire Protection Unobstructed
Flow Test and Sprinkling
Alarm Test

07/19/90

11/17/88

07/19/90

24 12-OHPQ030-
STP-124

Fire Protection System
Flush and Loop Flow Test

0 10/05/89

25 12-0HP-4030-
STP-223

Fire Protection Water System 8
Test

07/27/89

26 12-OH P-4030-
STP-125NS

Non-Tech Spec Required
Sprinkler Tests

1 10/12/89

30

T~D
Lettei'rom:

R.J. Daley
To: R.W. Jurgensen
Instruction Book, 'Grinnel and
Star Fire Systems Equipment"

07/15/74

31 SD-DCC-FP101

32

System Description, Fire
Protection System - Water

Specification for Fire
Protection Systems of
D.C. Cook Nuclear Plant

2 12/26/89

0 04/02/71

33 DCCPM104QCS

34 DCCPM102QCS

Piping Specification

Shop and Field Fabrication 4
and Erection

11/09/72

05/24/73

SY OATE CHECKEO

zi
DATE

DONALD C. COOK UNITS 1 AND 2
me No 0120-164lL lklk

P%ININt1tlVOwlKHtN

ABB Impell Corporation 0120-164-002

NFPA 13-CODE COMPLIANCE VER F CAT ON HE KL

PAGE



REF. DOCUMENT
QJQQQQ

REV.
QAA

35 ROC from
D. Kipley to
B. GeANe

36 0120-164405

37 0120-164406

38

39

40

41

42

43

44

45

46

47

48

Ambient Temperature
Conditions

ABB lmpell Gale., NFPA 72D, 0
Code Compliance Verification
Checklist

ABB lmpell Calc., NFPA 72E, 0
Code Compliance Verification
ChecMist

Grinnel Hydraulic Gales for
Zone 79

Grinnel Hydraulic Gales for
Zone 80

Grinnel Hydraulic Gales for
Zone 90

Grinnel Hydraulic Gates for
Zone 91

Grinnel Hydraulic Gales for
Zone 79 Cable Trays

Grinnel Hydraulic Gales for
Zone 80 Cable Trays

Grinnel Hydraulic Gales for
Zone 90 Cable Trays

Grinnel Hydraulic Gales for
Zone 91 Cable Trays

Hodgeman Hydraulic Gales for-
Zone 84

Hodgeman Hydraulic Gales for-
Zone 85

Hodgeman Hydraulic Gales for-
Zone 96

08/06'2/90

12/99

02/18/12

03/13/72

03/30/72

03/30/72

05/26PZ

07/05/72

09/22/72

11/OSP2

10/18/74

12/27/72

12/11/74

BY OATE CHECKED OATE

~os No 0120-164lL ROM
I%RIES
JMI lAOea 87ete

ABB Impetl Corporation

CALO NO

0120-164-002

NFPA 13-CODE COMPLIANCE VER FICAT ON HE KL
DONALD C. COOK UNITS 1 AND 2

PAGE



REF. DOCUMENT
@/MATE

REV.
~A

49

50 ROC from
D. Kipley to
B. Gerwe

Hodgeman Hydraulic Gales for - 05/19/75
Zone 97

D.C. Cook Code Compliance - 08/21/90
Review

51 0120-164407 ABB lmpell Gale. Deviation 0 12/90
Evaluation

Ll EN IN

60 Docket No. Safety Evaluation Document of 1 01/30/87
Rh315, RM16 Donald C. Cook Plant,

Units1 8 2

70 DWG 46432- Sprinkler Piping, Unit 1

71M-20 Generator End Basement

71 DWG 46432- Sprinkler Piping, Unit 1

71M-24 Turbine End Basement
Zone 80

72 DWG 46%32- SprinMer Piping, Unit 1

71M-29 Generator End, Mezz
Hoor Zone 90

2 12/18/71

3 10/30/71

0 12/10/71

73 DWG 46432- SprinMer Piping, Unit 1 0 11/03/71
71M42 Turbine End Mezz

Floor Zone 91

74 DWG 46432- SprinMer Piping, Unit 1

71M-22 Generator End Basement
Cable Racks Zone 79

75 DWG 46432- SprinMer Piping, Unit 1

71M-26 Turbine End Basement
Cable Racks Zone 80

05/26/72

0 05/26/72

SY DATE CHECKEO OATE

OONALO C. COOK UNITS 1 AND 2
sos m 0120-164ANNrarr

ABB lmpetl Corporation

CALC NO

0120-164-002

NFPA 13-CODE COMPLIANCE VER F[CAT ON CHE KL

PAGE



REF. DOCUMENT
pe. Ql~QQQ

REV.
~N ~OAT

76 DWG 46432-
71M@1

77 DWG 46432-
71M@5

78 DWG 1214

79 DWG 121-22

80 DWG 121-10

81 DWG 121-24

SprinMer Piping, Unit 1

Generator End, Mezz Floor
Cable Racks Zone 90

Sprinkler Piping, Unit 1

Turbine End, Mezz Floor
Cable Racks Zone 91

Sprinkler Piping, Unit 2
Turbine End, Mezz Floor
Floor Zone 84

Sprinkler Piping, Unit 2
Turbine End Basement
Cable Racks Zone 84

Sprinkler Piping, Unit 2
Generator End Basement
Floor Zone 85

Sprinkler Piping, Unit 2
Generator End Basement
Cable Trays Zone 85

0 09/22fl2

0 07/29/72

10/21/74

0 08/16/76

2 12/30/74

0 09/23/76

82 DWG 121-12

83 DWG 121-31

84 DWG 121-14

85 DWG 121-28

86 DWG 1-5152 J-1

Sprinkler Piping, Unit 2
Turbine End Mezz Floor
Zone 96

Sprinkler Piping, Unit 2
Turbine End Mezz Roor
Cable Racks, Zone 96..

Sprinkler Piping, Unit 2
Generator End Mezz Floor
Zone 97

Sprinkler Piping, Unit 2
General End Mezz Floor
Cable Racks Zone 97

Flow Diagram, Unit 1

Details - Turbine Bldg.
and Screen House

1 11/27/74

0 11/17/76

1 05/19/75

0 10/15/76

1 06/21/88

SY DATE CHECKED DATE

OONALO C. COOK UNITS 1 AND 2
Jos No 0120- 164
CALO NO

0120-164-002

lL II
I''%&IS

1$4lVOWKINS

ABB Impell Corporation

NFPA 13-COOE COMPLIANCE VER F CAT ON HE KL

PAGE

OF
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REF. DOCUMENT
QJM~B

REV..
~AT

87 DWG 2-5152K-2 Flow Diagram, Unit 2
Details - Turbine Bldg.
and Screen House

88 DWG 2-5152C-2 Flow Diagram, Unit 2
Turbine Bldg. and
Screen House

89 DWG 1-5152B-1 Flow Diagram, Unit 1

Turbine Bldg. and
Screen House

90 RDR-12-253 Sprinkler Piping
Diesel Fire Pump Rooms

2 06/21/88

2 08/04/88

4 04/07/89

1 04/20/79

SY OATE CHECKEO

tzirv,eo
OATE

OONALO C. COOK UNITS 1 AND 2
~oe No 0120-164
CAt.C NO

0120-164-002

Jl Ill%
P%ISIN
ASIA GGOPGG N7VCM

ABB Impell Corporation

NFPA 13-COOE COMPLIANC VERIF ICAT. ON HE L
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CODE COHPLIANCE VERIFICATION CHECKLIST
BEKJX-.IKl

~TAN AI!KNL3)ILQ5BlLWIIR&~BII(Q.EfLSMEN

Q (5
O

Code
Section
No.

Code SectIon
Information RaquIred
Verification Hethod

k = Halkdown
0 = Oocument Search

SIxmaary of Results
(List results and reference
data1)s 1n calculations,

sketches. etc., as requIred)

C3
The Sprinkler Systems of O.C. Cook were originally designed under the Iurlsdiction of the 1911 Ed1tion of NFPA 13. Over the course of O.C. Cooks
history, aedif Ications to the sprinkler systems ware performed. The )ast of these modif1catIons vers completed under the Jurisdiction of the 1983
Edition of NFPA 13. However, for the purpose of this evaluation, only the original (19TI) EdItion of NFPA 13 was ut111zed since no modifications
after the inItial design were performed on the systems being reviewed.

The followIng systems were evaluated under the requirements of NFPA 13, 1911 Ed.

QrlLZRG9 ~ 8'98

Z3 «%a3
e

IO

C)
CD
CD

GJ
I

CD
tD
rvl

wet Pipe

wet Pipe

)9. 60,84, SS,
90, 91, 96, 9T

28, 30

Vni't I 6 2
Turbine Sui 1 ding
(Aux. Bu1ldIng Exposure Only) ~

VnIt I 6 2 Oiesel F1re Pump Room
Sprinkler Systems

fh
O $
O O
I

M
Ch O

I
IO Ch
O
PO

CD

CD

Cl
rvl

'1041 A sprInkler system Inatalled under this Standard
must be properly maintaIned for effIcIent service.
The Owner IS reSPOnSIble fOr the COnditIOn Of hIS
sprInkler and must use due d111genca in keep1ng
the systea In good operat,ing condition.

W, 0 Comp)yI All systems revIewed in Zones1'0, 90, 91 are maintaIned and tasted
vIa plant procedures. Ref: 1-13, 21-
24,

Goes Not comp)yt For the system
protecting Zone 80, the guards have been
reaeved from the open bay sIde~all
sprInk)ers. Also. valve I-FP-196 has no
operator. Ref: 2, 21-24

Does Not complyI For the system
protectInq the cable trays In Zona 80
several nozzles are mIsallgned. Raf:
6. 21-24

INOTE: These fire zones will be verif1ed for all portions of the fire zone within 40 feat of column line H, and auxiliary feed
~ster pump rooms or safety related trays. The porttons of the f1re zones reviewed Included the area bounded by column
coordinates: Fire zones sl9-80 (Col. L1nes H-23, H-14, 0-26 ~ G-IS, GA-23, GA-26, E-18 and E-14); Fire Zones ~ 64-65 (col. L1nes
H-13, H-4, G-9, G-I, GA-4, GA-I, E-13 and E-9), Fire Zones a90-91 (Col. Lines H-14, H-23, E-14, E-18, G-18, G-26, and GA-26);
FIre Zones a96-91 (Col. LInes H-13, H-4, G-13, G-I, GA-4 and GA-I).

CMAIEILI ~QLAI.JIMMY

C3 'm

Q

Paqe I



CODE COMPLIANCE VERIFICATION CHECKLIST
NFL Q-J.'Ll).

B1hI(~A B)B TM.lL'ITAL,LhII(}K.QEMBI!i5LEBSKIERS

Oz
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D

Coae
Section

No.
Code Section

Information Required
Verification Method

W = Wa)kdevn
D = Document Search

Suaisary of Results
(List results ana reference
aetails in calculations.

sketches, etc., as required)

D

0

4 13~
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, III
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i 0
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O

CDO
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O
CD
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I

nm

O
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R (
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1042

1141

1412

the instal)ing contractor shall provide the owner
with:

(a) Instruction charts describing operation and
proper maintenance of sprinkler devices.

(b) publishea pamphlet on care Maintenance of
sprinkler Systems. (NFPA No. 13A.)

Flooring should preferably be made tight and
waterproof.

Normally, onlv new materials ana aevices shall be
employed in the installation of sprinkler systems.
Second-hand sprinklers shall not be used. When
special conditions warrant, listed devices shall
as alarm valves, retarding chambers, circuit
closers. water motor devloeS, dry pipe valves. ana
quick opening devices, etc., may be re-usea. butif re-usea they shall be reconaitioned by the
orlqlnal manufacturer. On request of the
authority having Jurisdiction, the original
manufacturer shall furnish a certiflCate. Statinq
that such specified devices have been
recondltloned and tested and are considered
satisfactor~ for re-use.

Comp)yl Systems ln Unit I consisting of
Grlnnel ana star'fire protection
equipment are provided with
documentation. Ref:, 30

Open Item: Systems in Unit 2 installed
by Hodgeman are not provided with
aocumentation for review.

Open Item: Documentation could not be
found which would verify that the floors
have been waterproofea.

Open Iteml No documentation provided
for verification of this code section.

Does Not Comply: Non-approved isolation
valves are installed at the Unit I
sprinkler system risers. Ref I 32

Paue 2



CODE COHPLIANCE VERIFICATION CHECKLIST
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Before ask1ng final approval of an automatic
sprinkler equipment by the authority having
jurisdiction the installat1on company should
furnish.a wr1tten statement to the effect that the
work covered by its contract has been completed
and tested in accordance with the approved
specifications and plans. (See Section
1100).)(Sic)

All tests should be made by contractor in presence
of inspector of the authority having jurisdiction.
ithen inspector is not available and perm1ssion is
granted by the authority having jurisdiction,
tests may be witnessed by owner or his
representative and test certificate signed by

underground mains and lead-in connections to
system risers shall be flushed thoroughly before
connection is made to sprinkler piping in order to
remove foreign materials which may have entered
the underground during the course of the
installation. underground mains supp)ving wet
pipe, ary pipe or pre-action sprinkler systems
should be flushed at a rats of flow of not less
than 150 ga)lions per mInute for 6-inch pipe, I F 000
gallons per minute for 8-inch pipe, 1,500 gallons
per minute for 10-inch pipe and 2,000 gallons per
minute for 12-inch pipe. The minimum rate of flow
for flushing underground connections to open
sprinkler, deluge, ana hydraulicallv designed
systems should not be less than the water demand
rate of the systea which is determined by system
aesign. For all systems, the flushing operations
should be continued for a suff1cient time to
insure thorough cleaning. when planning the
flushing operations, consideration stta) 1 be given

Page 3

Open Item: No documentat1on prov1ded
tor verificat1on of this cods section.

Open Item: Although the speci ficat ions
require the presence of ANI (NEL-PIA)
auring all tests for approval, final
test certificates are not provided for
review. Reft 32, Sect 1I03.

Does Not Ccmply: The insta 1 1at1on
specifications do not require the 1'ead

in connections to be flushed. However,
specification 12 OHP 4030.STP 124
requires regular system flushing «ith
flushing connections provided at all
autcmatic valve manifolds. Also,
stra1ners are provided at the pumps.
Reft 24, 3 Sect. 1:07.3.
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1631

1632

1700

2622

to disposal of the ~ster issuing free the test
out)ets. If ths water supply will not produce the
stipulated flow rate, the maximum flow rate
available should be obtained by employing adequate
discharge means.

Test-Pressure. All new systems including yard
piping shall be tested hydrostatically at not less
than 200 pounds per square 1nch pressure for two
hours, or at 50 pounds per square 1nch in excess
of the maximum static pressure when ths maximum
static pressure is in excess of 150 pounds.

Permissible Leakage. The 1nsids sprinkler piping
should be installed ln suCh a manner that there
will bs no visible leakage when the system ls
subjected to the hydrostatic pressure test. Refer
to Outside Protection Standard (HFPA Ho. 24) for
permissible leakage in underground mains and lead-
ins. The amount of leakage eay be measured by
pumping from a ca)>brated container.

~ovraauC.'.E..I(algrlgl 000 Z()aL
Rut

(Certificates:and requirements appear on pages
24 - 29 of thl code.)

the reQuired pressure gauges shall be of approved
type and shall have a maximum licit not less than
twice ths normal working pressure at the posnt
~here snsta))sd. They shall be so installed as to
pereyt easy removal, and shall be located where
they will not be subject to frssz>ng.

H, 0

H, 0

Open Item: The p1ping specifications
require hydrostatic testing of 1-1/2
times ths design pressure, however test
csrt1ficates are not provided for
review. Ref: 34, Sect. 3.4.3

Open Item: P1ping specifications
requ1re repair of any leaks during
hydrostatic test1ng and no visible leaks
were found, however. test certificates
were not provided for review.
Ref: 1-13, 34 Sect. 3.4. 1

Open Item: Oocumsntat1on not provided
for review.

Coeply: Pressure gauges are acceptable
for Zones Tg, 80. 60, 91. Ref: 1-6, 65

Does Hot comply: Na)kdown and drawings
indicate 300 pai gauges fgr fire Zanas
64. 1)5, gT. Hnrklng prsasurs is !62
psi. Raf: 8, 1()> 12, 87
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3051

Code Section

in. pipe
l-l/4 In. P(Pe
1-1/2 in. pipe
2 in. pipe
2-1/2 ln. PiPe

in. pipe
3-1/2 in. PiPe
4 in. pipe
5 in. p'lpe
6 In. pipe
8 in. pipe

1 sprinkler
2 sprinhlers
5 sprinklers
8 sprinklers

15 sprinklers
27 sprinklers
40 sprinklers
55 sprlnklers
90 sprinklers

150 sprinklers
See Paragraph 3032

Copper

Branch lines should not exceed 6 sprlnklers on
esther side of cross main. The following pipe
scheau)es are qlven onlv as a qulde for
lnStal lations having no unusual features.

Steel

Information Required
Verification Hathod

H = Walkdown
0 = Oocument Search

M,O

SIxnsary of Results
(I.1st results and reference
details in calculations,

sketches, etc., as renuired)

Ooes Not Comply: the 9au9e below the
alarm valve protecting zone 96 is an
Ashcroft (non U.L.) gauge. Ref. 11, 87

Does Not Complyl Tha gau9es below the
alarm valves protecting the Oiesel Fire
Pump Rooms are Ashcroft (non-U.L.).
Gauges reading 210 psi on a scale of 300
psl. The Unit 1 Oiesel Fire Pump gauge
and bypass line are not freeze
protected. Ref: 12, 86, 87

Not Appl icabl el Documentation shows
that all systems reviewed have been
hydraul1cally designed with the
exception of the Diesel Fire Pump Room
systeas which are sized based on an
ordinary hazard pipe schedule. Ref: 1-
13, 38-49> 70-85, 90, 50

0

I ln, pipe
1-1/4 in. pipe
l-l/2 ln, pipe

ln. plge

I sprinkler
2 sgrlpklers
5 sprinhlers
8 sp("inhlgrs

Peqp 5



CODE COHPLIANCE VERIFICATION CHECKLIST

HDXJ211
QE~DA 2K.ZK IMhllhIEtUK~t5lKB~IQ5

Cl

nm

cz

Code
Section

No.
Code Section

Information Required
Verification Nethod

W = Walkdovn
0 = Document Search

Suszaary of Results
(List results and reference
details in calculations,

sketches, etc., as required)

I
czz

B ~

8

n
In

CD 2~O
CD
I

CXI

I
CD
CD

C3
Co

0

CD
I

CD
CD

C)

Cl
CD

l/I

Ca)
I

C)
CD
CD
rvl

Cl
CD

m

CD

R <
CD rvl

3091

3092

3093

3094

3095

2-1/2 in. pipe
3 in. pipe
3-1/2 1n. p1pe
4 in. pipe
5 1n. pipe
6 in. pipe
6 in. p1pe

20 spr1nklers
30 sprinklers
45 sprinklers
65 sprinklers

100 spr1nklers
170 sprinklers

See Paragraph 3032

Joint compound shall be applied to the threads of
the pipe and not in the fitting.
Other types, of joints must. be made or installed in
accordance i>1th the requirements of the listing
thereof by a nat1onally recognized testing and
inspection agency.

Brazed joints fqr t,he connect1on of pipe or tube
and fittings may be used. Tho fire hazard qf Iho
process shall bo suitablv oafqguordsd.

The area protected by any one system on any one
floor of one fire section shall not exceed 25,000
square feet. This permits exceed1ng the number of
sprinklers specif1ed above the 8-inch pipe.

All threaded fittings and pipe shall have threads
cut to ANSI Standard 82.1. Care should be taken
that the p1pe does not extend into the fitting
sufficiently to reduce the wateruay.

PIpe shall be properly reamed after cutting to
remove all burns and fins.

K, 0

W, P

Open ItemI Documentation (Procedures of
Specifications) not provided for review.

Open Item: See response to Code Section
3091.

Open Item: See response to Code Section
3091. Ref: 1-13

Open Itemz See response to Code Sect1on
309'I ~

Open ItemI See response to Code Bect1on
3091. Ref I

Page 6
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0 = Document Search
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~ ~0
3211 All sprinkler pipe and fittings shall be so

installed that the system mav be thoroughlv
drained. where practicable, all piping should be
arranged to drain to the main drain valve.

w, 0 Cceply: Walkdown and documentation
verified acceptable drainage with aux.
drains provided for trapped sectlOnS aS
required by the drawing. Ref: 1-13, 70-
85, 90

DichoCD ~ /Pi
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32'12

3213

3241

Pipe shall be straightened before instal lat1on to
prevent pockets whlCh ~ould interfere with proper
drainage.

On wet pipe systens sprinkler pipes shall be
pitched not less than 1/4 inch to 10 feet.

Each drain pipe should preferablv dlSCharge
outside the building at a point visible from the
drain valve and free free the possibility of
caus1ng water damage ~ where lt is not, possible to
discharge outside the building wall. the drain
should be piped to a sump, whlCh in turn should
dlSCharge by gravity or be pumped to a waste water
drain or sewer. Direct interconnections should
not be made bet~can se~ers and sprinkler drains of
svstems supplied with public ~ater. The drain
discharge should be ln conformity with any local
health or ~ster department regulatlOnS. or
sanitary cope. The drain connection should be of
a size to carry off water fran open drains ~bile
they are discharging under normal ~ater pressures.

Cceply: Plant walkdowns verified the
existence of straight pipe. See
response to Code Section 3211. Rafl
13

Comply: Plant walkdown verified
acceptable drainage see response to Code
Section 3211. Ref: 1-13

Does Not Comply: The Unit 1 systems
reviewed (Zones 79, 80, 90 ~ 91) are
equipped «ith drain lines that are
gauged and have hose couplings to
facilitate drainage. One hose goes to a
bucket with a portable sump pump.
Ref l 1-8

Does Not Cceply: The Unit 2 systems
reviewed (Zones 84, 85, 96, 91) are
equipped with main drain lines that are
connected to the flushing header which
goes to a sump. The drain line from the
retard chamber, however, discharges to
the floor. Ref: 9-12

Does Not Cceply: The drain lines for
the Unit 2 Diesel Fire Pump Roce system
are piped to a sump. However, the Unit
1 Diesel Fire Pump Roan drains discharge i
to the floor. Ref: 13
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3562

3612

The minimum distance between hangers and upright
sprinklers should be in accordance «1th Table
3562.

Automatic sprinklers with nominal I/2-inch
discharge orifice and of the ordinary degree
temperature '('atings vill usually be required.

W, 0 Complyt Malkdown and documentation
verified compliance for Zones 30. 90,
85, and 97 systems. Ref: 3, 7, 10, 12,
72 ~ 76 ~ 80 ~ 81 '4 85

Does Hot Ccmplyt Malkdovn shoved that
hangers vere too close to upright
sprinklers 1n the unit 1 01esel Fire
Pump Rocm (Zone 28) and on line s206 in
Lone 79. Ref: 1. 5. 13, 70, 74, 90

Does Hot ComplyI Walkdown shoved that
hangers were missing in Fire Lone 84
(nuairous), Zone 80 (miss1ng on ma1n

C1 and L2 ), and Zone 91 (no dead
weight support on 6 riser, one hanger
m1ssing). Ref: 2, 6, 4, 8, 9, 71, 73,
75. 77. 18, 79

Does Not CaaplyI Malkdovn showed that
hangers vere broke in Fire Zone 96.
Ref: 11, 82, 83

Ccmplyt walkdovn verif1ed compl1ance
with all area systems in Fire Zones 80,
79, 90, 84, 85, 96 6 91.
Ref: 1 thru 4 and 9 thru 13

Does Not Ccmply: Walkdown shows that
Unit 1 d 2 cable tray systems (Zones 80,
79, 85, 90, 91, 96 6 97) used 1/4"
orifice heads and small orifice heads
were noted in FIre Lone 91.
Reft 5,6,7,8

0

Pago 8
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3653

3681

The uss of sprinklers»1th temperature ratings
higher than ordinary shall be in accordance with
the maximum ceiling temperatures given in Table
3651, except as provided in Paragraph 3654.

when the sprinkler piping is given any kind of
coating, such as ~hite~ash or paint, care must bs
exercised to see that no portion of the automatic
sprinklers is coated. 'When painting sprinkler
piping or painting in areas near sprinklsrs, the
sprinklers may be protected by covering with a
paper bag ~hich shall be removed immediately after
the painting has been finished.

W, 0 Ccmp)yl Dra~ings and walkdowns show
that the sprinklers used in the Un1t 2

area protection systems (Zones 84, 95,
96.,91) are in accordance with ths
tsmperture given in Tabel 3651.
Ref l 9-12. 18"85

Does Hot Ccmply: Drawings and walkdowns
show that ths sprinklers used in the
Unit 1 area and cable tray systems, Unit
2 cable tray systems, and in the Diesel
F1re Pump Rooms are 2504F rated heads
rather than 115'F to 2254F called out in
Tabel 3651. Ref: 1-13, 10-85, 90

Comply: Wa)kdam verified compliance
for Zones 28, 30, 85, (Area Sys. Only)
and 90 (area system only). Ref: 1,3,
10, 13

Does Not Ccmply: Walkdowns showed
pa1ntsd heads 1n Zone 19, 80, 91 6 96
and covers left in place after painting
in Zones 19, 84 6 91. Ref: 9, 11
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3682

3683

3691

Sprinkler frames may be factory painted or
enameled for the purpose of identifying sprlnklers
of different temperature ratlngS in aCCordance
utth paragraph 3651. Otherutse. sprlnklers shall
not be painted and any sprlnklers which have been
painted. except for factorv applied coatings
applied for idantiflcatiOn of temperature ratlngS
shall be replaced utth nau approved sprinklers.
Paintings of sprinklers mav retard the thermal
response of the fusible element, may interfere
ulth the free movement of parts and may render the
sprinkler lnoper4tive. Noreover, painting may
invite the appl1cation of subsequent coatings,
thus increas1ng the possibility of a malfunction
of the sprinkler.

Ornamental finishes shall not be applied to
sprinklers by anyone other than the manufacturer
of the sprlnklers and only sprinklers approved
ulth such finishes shall be used.

Arrangements should be made to keen at least 18
inches clearance betou sprinkler deflectors to
reduce possible obstruction to the distribution of
water. For high piled combustible stock increased
clearance 'ef 36 inches or more should be provided.

Complyt Matkdouns ver1f1ed compilance
for this code section in Zones 28, 30
(Oiesel F1re Pump Rooms), Zone 90. Zone
85, and Zona 9T. Reft 3, I, 10. 12, 13

Ooes Not Ccmplyt ttalkdouns shoved
several heads uhich vere painted or
covered by plastic bags in Zone T9
(painted head in cable tray sys, covers
left on area sys. line 4504), Zone 80
(several painted heads on area sys),
Zone 91 (painted and covered heads utth
plastic bags on area sys), Zone 84
(covers left in place), and Zone 96
(Painted heads). Reft 1, 2, 4-9, 11

Comply: See response to Code Section
3682.

Does Not Comply: See the response to
code section 3682.

Ccmply: Malkdouns verified that this
code section is being met. Ref: 1-13

Page ia
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3761

3762

3783

(a) Electrical ly operated alarm attachments
forming part of an auxiliarv. central
station, proprietary or remote station
signaling system shall be installed in
accordance with the follow1ng applicable NFPA
standards.

4.

Central Station Protective Signa)ing
Systems (NFPA No. 71).
Auxiliarv Protective Signaling Systems
(t<o. 728).
Remote Station Protective Signaling
Systems (NFPA No. 12C).
Proprietarv Protective Signaling Systems
(NFPA No. 72D).

(b) Electrically operated a)arm attachments
forming part of a local sprinkler water flow
alarm system shall be inStalled in accordance
with the local alarm system provisions of
NFPA No. 72A ond in accordance with the
provisions of the following Paragraphs 3162,
3763 and 3164. These standards permit local
electrical waterflow alarms to be of open
circuit type.

waterf low devices. controlling electric alarm
circuits, 'Fhou)d be provided with means for
testing thh electrical supply. circuits,
connection and devices. An actual waterflow,
through th(<'se of a test connection, shall be the
m«thou employed for testtn<t the operation of the
spt'ink)ef olgrt« N<iit oa 4 vhnlg.

Drain fray retarding chaplbpr and electric a)orat
sui~ch shou)<t Preferably disctiqrge t)trough gn <)EEp
C<if)P ottg bp f<)rt sP()<)t atp frq<tt tH)n systcttt <(rg)ns
Io o sqfp dna vis<pit< point. <)f frpp disct<orgp or
tu SevPI'r qrOunu dra i i). Or g )n fro<t< «q/ttr-<Fot<tr-

Page 1't

)f. 0

Ccmply: All devices are properly
installed, and tested based on the
review of the evaluations performed for
NFPA 72D-1967 edition in Report No. 09-
0120-0123. REF: 21, 22, 23 a 61.

Comply: Test devices are provide for
each system. Reft 1-i3, 23

C(TitR)yi )(o) l ttpttp ond dpcutttphtat ton
vprif)ps t)tI)p rptord c)tompitrs <)rp

rent.)9E8 enH KSRorNe free Eti!n Sraln.
ttf: )-,13 'tP:5$
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4011

4032

4133

4143

operated alarm device may run separately to sewer
or ground drain or may be connected to drain frcm
retarding chamber at a point bet~san such sewer
and a check valve on this drain. a union or plug
being inserted in the drain from the alarm device
to permit 1nspection.

The authority having jurisdiction shall be
consulted in every case as to location and spacing
of sprinklers for the protection of buildings and
contents.

lihsre such partial sprinkler installat1ons are
installed, the standards of this pamphlet should
be used insofar as they are applicable. Ths
authoritv having jurlsdictIon should be consulted
in each case.

Extra Hazard Occupancy. The protection area per
sprinkler shall not exceed 90 square feet for any
type of building construction.

1hs arrangement. of branch lines depends upon such
construction,features as the ijistance between
9irders or trusses, ca)umns of IIIqsllropm type
reinforced concrstg, ond bsomo of stondgrd mill
canal,ruction. Each space or boy should qsnglly bg
treoted os o unit, instglling ths same nughsr qf
branch lines unlformlv ln each space. Where
single branch lines wIll suffice, they should be

noes Not Ccmplyt Walkdown and
documentation showed retard chambers
discharge to.floor. Reft 1-13, 86-89

Ccmply: Ths spscificat1ons requ1re that
the plans and f1nal installation are
subject to ths approval of the author1ty
having jur1sdiction. Rsf: 32 Sec
1:04.1

Not Appl1cable: The F1re Zones
evaluated (79, 80, 84, 85, 90, 91, 96,
97, 28, 29) have full area coverage.
F)ow test are performed every 18 aenths
for water supply. Reft 1:13, 25, 38-
49, 70-85, 90
Complyl Walkdown and docixsentation
verify compliance with this code section
for Zones 79, 80, 84, 85, 90, 91, 96,
and 97. Ref: 1-13, 70-85

Not Applicable: The 01esel Fire Pump
Room systems are sized based on an
ordinary hatard. Refl 13, 90, 60

c(vitplyl Wa)kgowns shqvgidf capp)lance
for'(Iis

C(x(s Snctign in Zgnn 65. graf- lt)
')(NS)(QI QTEB IVI )(a)ki(PWns q)loWS4

ng(oerggp qnrinklprs missing from boys ln
Zpng 79 (4 Igys )iiih no q()fin] )pfs), 5)
(nnp branch line and numerous hnqgs
missing), 90 (missing heads), 91
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4156

placed midicav in each bav or space. the
arrangement of branch lines also depends upon the
structural members available and suitable for the
attachment of hangers and upon the need for
properly locatinci sprinkler deflectors in
accordance uith Sections 4150 and 4200.

Beams. It is essential that if deflectors of
sprinklers in bays are above the bottom of the
beam, they be at sufficient diatanCes from the
beams, as shoun in Table 4156 and Fig. 4156 to
avoid obstruction to the sprinkler discharge
pattern.

H, 0

(several uprotected rooms, missing
branch lines). 84 (missing heads), 85
(missing heads), 96 (one branch line
missing) and 97 (branch lines m1ssing).
Ref: 1-9,

iles

12

Does Not Ccmply: Walkdovns Shoued
improper installation of sprinkler heads
for Zone 80 (area svs., upright in
pendent position'nd standard heads
installed in bays ichere sidewalls are
preferred), Zone 97 (upright in pendent
position), Zona 96 (upright at angle),
and Zone 91 standard iieads installed in
bavs uhere sideica )is are preferred).
Ref: 2. 12, 11, 4

Hot Applicable: The Diesel Fire Pump
Roan have no bays. Ref: 13

Does Not Applyi Malkdoicns identified
numerous obstructions to discharge
patterns in tone 79 (obstructions due to
cable trays and misc. pipinq, no
suppression for storage area), Zone 80
(obstructions due to cable trav or 3/4
dia. guards), Zone 90 (obstructions due
to cable tray, bus duct and misc

4'bs.).Zone 91 (obstruction due to stea~
piping and beams or 3/4 dia. guards),
Zone 84 (piping obstructions, misc.),
Zone 85 (sprinklers too close to each
other. misc. obstructions from piping), .
Zone 96 (misc. obstructionsl, lone 97
(obstructions from cable travs, piping.
and baffle Plates). Ref: 1-1?, 70-85

Comply: The Diesel Fire Pump Roans mant
this code section. Hafi 13. 90

Pculu 13
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HEHL12=1Kl

4>x
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Code
Section

No.
Code Section

Information Required
Verification Nethod

W = Walkdown
0 = Document Search

Summary of Results
(List results and reference
details 1n calculations,

sketches, etc., as required)

0)
6>

u -.'la3 ~

CD PP
Oft
o a%+

n ~
C>r oo zOZC>0

O O
I

Cy> O
IO C>
O
PO

C>O

1

C7

n
C>
C>
pq

C/)

C>

I
C>
C>
O
fvl

C>

C)

n
C)

C>

4211

4221

4231

4316

Where branch lines run across the beams, the
deflectors of sprinklers located in the bays
should preferably be located above the bottom of
the beam and in no case more than 4 inches below
the bottom level of the beams.

Oeflectors of sprinklers under beams should be
located 1 inch to 4 inches below beams, and not
more than 14 >nches below combustible cei lings or
not more than 16 inches below noncombustible
ceilings.

Oeflectors of spr>nklers >n bays should be located
not less than 3 inches below and not more than 16
inches below combustible or noncombustible roof or
floor decks.

Obstructions. T>mbers, uprights, hangers, p>ping,
lighting fixtures, duct, etc., are l>kely to
interfere «1th the proper distribution of water
from sprinklers. Therefore, sprinklers should be
so located or spaced that any interference is held
to a minimum. the required clearance bet»een such
members and sprinklors is dependant upon the site
of the obstruction tp ~ater distribution. The
cloarances should ngl, be loss than those specified
between sprinklors and truss members 1n Paragraph
4151 And 41fii.. 1%pa Alap P474i(Id')i kilb:)

Comply: Halkdowns verified compliance
for Zones 79, 84, 85. Ref: 1, 9, 10

Does Not Comply: Walkdowns showed
deflectors too low or too high for Zone
90 (heads 24 -30 below deck), Zone 91
(head 6 free beam, pendent 2'rom
dock), Zone 96 (branch of heads > 12
below deck), Zone 97 (branch lines and
heads > 12 below deck).
Ref: 2-8, 11-12

Hot Applicable: No smooth ce111ng
construction for Zones 79, 80, 84, 85,
90, 91, 96, 97. Ref: 1-12

Ccmplyn The Diesel Fire Pump Room
walkdown verifled comp) iance. Ref: 13

Ccaplyt See response to Code Section
4211.

Does Not Comply> See response to Code
Section 4211.

Does Hot Comply> See response to Code
Sect1on 4156.

Comply: See response to Code Section
4156.

Paqe 14
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t!FJh JR=12LI

QPJQA()LE()(L$~~~~~~~QQg
O

5

O

CI

Ci

r4
0

CDO

IO
I

O
m

CD

a
I

m

O

Qov
C OI

O2 $
I 43

O O
I

Ch O
I

O CTIO

cD m
XI

M

n

CD

a i)TI
o lpga
0 'll

Cods
Section

Ho.

4319

534\

5343

5352

Code Section

Light,ing Fixtures

(a) Lighting fixtures of the pendent- or surface-
mounted type may offer obstruction to
discharge from sprinklers unless specified
clearances are provided.

(b) Branch sprinkler lines should be run parallel
to and between lines of fixtures and should
be sufficient in number to provide proper
floor and ceiling coverage. Pendent fixtures
located below the level of the sprinkler
deflectors and also surface mounted fixtures
may necessitate additional branch lines.

CRPIELM.DES SF~95
Spacing of heat-responsive devices shall be in
accordance with their listing bv nationally
recogni?ed testing laboratories, unless conditions
Indicate the need for a closer spacing.

Ceiling Heights. where ceiling heights exceed 35
feet the heat-responsive devices should be so
spaced that the area covered by each device vill
not exceed 15 percent, of the area normally
covered. .

SupervisIOn. The sprinkler piping and heat-
responsivI( devices shall be automatically
supervised'nless otherwise approved by the
authority having IurisdIctlon.

Information Required
Verification Hathod

M = Halkdown
0 = Oocument Search

N, 0

H, 0

H, 0

SusIsary of Results
(List results and reference
details in calculations,

sketches, etc., as recuired)

Does Hot Ccmplyl Sss response to Code
Section 4156.

Complyt See response to Code Section
4'l56 ~

Hot Applicablst Only vet pipe systems
rev laved. Rs fI 1-13

Hot ApplicablsI Only vet pipe systems
reviewed. Ref: 1- l3

Hot Applicab)e. Only wet pipe systems
rsv1ewed. Ref l 1-13
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Inforcaation Required
Verification Nethod

W = Walkdown
D = Docuctent Search

Sucusary of Results
(List results and reference
details in calculations,

sketches, etc., as required)
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5393 Pressure Gauges. Approved pressure gauges
conforcaing to Paragraph 2822 shall be installed as
follows:

(a) "Above and below pre-action valve and below
deluge valve.

(b) On air supply to pre-action and deluge
valves.

H,D Not Applicable I Only wet pipe systecss
revisited. Ref: 1-13

m
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CALCULA'nON I PROBLEM COVER SHEET

Calculation I Problem No: ~+~- jM4.- ~S
AfPA- /4 ~~GUM

Client: Job No: Pl O- 14 4
projec(: ~'+ GpDk- ~5&4OKD~g

Design Input I References:

47gg &MT(M

Assumptions:

Method: ~w 5~~(cd Vo

Remarks:
~( ( ~my(c 4&:.>

REV. NO. REVISlON

P12lk4+~ I &&~
APPROVED DATE

I IV

Shoot r of



1.0 PURPOSE

1.1 The purpose of this calculation fs to identify the applicable
sections of the NFPA Code addressed, determine a method of
verification for each applicable code section and confirm
compliance for the plant fire protection systems within our
review.

2.0 ASSUHPTIONS

The ijttent of the standpipe servfce at the plant was to provide Class II
service for those stations which have a single l-l/2 inch hose valve and
Class III service at those stations which have both 2-1/2 inch and 1-
1/2 inch hose valves.

3.0 ffETHODOLOGY

Reference Section 2.1.1 of Impell Project Instruction PI-0120-164-01,
Revision 0.

The basis for the review of the fire protection systems against a
specific code edition was determined by reviewing the systems against
the code edition fn effect during the time of the original system
installation.

The hose stations reviewed were based on the hose stations required for
'sein the fire zones within our scope of the evaluation. These hose

stations are detailed in the Fire Hazards Analysis, Revfsfon 4.
4

Justfffcatfons for deviations and open items identified fn the CCVC's are
detailed in ABB Impell Technical Report Number 09-0120-0381.

4.0 RESULTS

Reference the Code Complfance Verification Checklist.

4-C OE COblPLIANCE VERIFICATION CHECKLIST
DONALO C. COOK UNITS 1 ANO 2

bv

Aaa
1441~ Nlvtlll

ABB Impell Corporation

0120-164

0120-164-003

PAO E

Z

lg



~R~N.D M MB QPP Jg, ~A(

1 0120-164403A

2 01 20-164403B

3 0120-164~C

4 0120-164403 D

5 0120-164403 E

6 0120-164403F

7 0120-164403G

8 0120-164403 H

9 0120-164403t

A F

ABB Impell Cate., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 79)

ABB tmpell Gale., NFPA 14, 1971
Code Compliance Waikdown
Verification ChecMist
(Fire Zone - 8'-

ABB Impell Cac., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 84)

ABB Impell Gale., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 85)

ABB tmpell Gale., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 28)

ABB tmpell Calc., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 30)

ABB tmpell Gale., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 90)

ABB tmpett Cate., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 91)

ABB tmpelt Cato., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 96)

.0

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

N 14-C OE COMPLIANCE VERIFICATION CHECKLIST
OONALO C. COOK UNITS 1 AND 2

BY

l '!i 'to

OATE CHECKEO OATE

&&Mwre
,ABB irnpelt Corporation

~on No 0120-164
CALO NO

0120-164-003

PAGE

OF
tO~



BF Lit!~
10 0120-164403J

11 0120-164403K

12 0120-164403 L

ABB lmpell Gale., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 97)

ABB lmpell Cafe., NFPA 14, 1971
Code Compliance Walkdown
Verification Checklist
(Fire Zone - 129)

ABB Impell Gale., NFPA 14, 1971
Code Compliance Walkdown
Verification ChecMist
(Fire Zone 130)

QQV~ DA~
0 12/9$

12/99

12/96

13 12-SHP2270 FIRE.004 Tests and Inspections of the
Plant Fire Hose Standpipe
Stations

2/12/M

14 12HP4030.STP.120VV Fire Protection Valve Uneup
Verification

14A 12-OHP4030.STP.124 Fire Protection System
Flush and Loop Flow Test

I AL A

4/14/88

9/10/87

15 09%120%123

15A 0120-164407

16 SD-DCC-FP101

17 Catalog
(Page 25 + 78)

18 P1 25470

19 Catalog-T
(Ref 57)

20 NFPA 14

21

lmpell Report

ABB Impell Gale. for
Deviation Evaluations

j
Fire Protection System-Water
(Pg 12)

Fire End

Jamesbury Catalog

Elkhart

NFPA 14: 4-2.2

ROC Kipley to Russell

5/88

12/90

12/26/89

6/70

1987

8/7/So

14-C OE COMPLIANCE VERIFICATION CHECKLIST
DONALD C. COOK UNITS 1 AND 2

SY OATE CHECKED

i ~ ~ I go

OATE

IL Iktk
/%ISIS
JSlt IAOWWMvtN

,ABB Irnpell Corporation

4o5 Nc 0120-164
CAt.c NO

0120-164-003



BEE~

22 0120-164

23 1-5152 B-5

24 2-5152C-2

25
2-5152'6

12-52674

27 12-5268-5

28 12-5269-5

29 ''-FP4

30 1-FP-5

31 1-FP-12

32 1-FP-13

33 1-FP-27

34 1-FP-28

ROC Kiplay to Basset

Row Diagram Fire Protection
Fire Protection - Water
Turbine Bldg & Screen House
Unit 1

Row Diagram Fire Protection
Fire Protection - Water
Turbine Bldg 8 Screen House
Unit 2

Row Diagram Fire Protection
Fire Prote .:on - Water
Piping at F~'mps
Units 1 8 2

Fire Facilities Basement Plan
El. 591'N" and 587'Z"
Units 1 & 2

Fire FactTities Mezzanine
Floor EL

609'4'nits1

8 2

Fire FaciTities Turbine
Bldg. Main Floor El. 633'%"
Units 1 8 2

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

8/7/90

4/7/89

8/4/88

3/23/88

1/29/90

1/29/90

1/29/90

7/23/87

8/31/71

1/16/89

4/20/73

4/20/73

8/31/71

14-COOE COMPLIANCE VERIFICATION CHECKLIST
OONALO C. COOK UNITS 1 ANO 2

SY CATE CHECKEO

z„.io
DATE

iL IIEk
s +IrIr
4$Ck PIOIet KPEIII

ABB Impell Corporation

0120-164
CAt.c NO

0120-164-003

PAGE



35 1-FP-29

36 1-FP-30

37 2-FP47

38 2-FP43

39 2-FP49

MB

Turbine Room Fire Protection
Piping isometric

Turbine Room Fire Protection
Piping isometric

Turbine Room Fire Protection
Piping isometric

Turbine Room Fire Protection
Rping isometric

Turbine Room Fire Protection
Rping isometric

T"Wirle Room Fire Protection
' lsolTletfic

5 - - 3/11/87

7/27/87

3/23/87

3/23/87

2/1/88

10 3/23/87

41 2-FP<1

42 2-FP42

43 2-FP40, sht. 1 of 2

44 2-FP40, sht. 2 of 2

45 2-FP-78

46 2-FP46, sht. 1 of 2

47 2-FP46, sht. 2 of 2

48 2-FP-90

49 1-FP-119

: ....".e Room Fire Protection
Pipi~ isometric

Turbine Room Fire Protection
Piping isometric

Turbine Room Fire Protection
Piping isometric

Turbine Room Fire Protection
Piping isometric

Turbine Room Fire Protection
Piping isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
Piping Isometric

Turbine Room Fire Protection
'iping Isometric

Turbine Room Fire Protection
Piping isometric

0

4/10/85

1/30/78

5/22/85

2/1/72

1/20/88

1/30/88

2/20/73

6/28/72

N 14-C OE COMPLIANCE VERIFICATION CHECKLIST
OONALO C. COOK UNITS 1 ANO 2

SY DATE

~ afr
CHECKED DATE

lL I%INl"LIIIN
~ ati NIOwllK7vlAI

ABB Irnpell Corporation

~os No 0120-164
CALC HO

0120-164-003

PAGE



RE:VJg} ~DAT

50 50415
50-316

51 50%15

50-316

Safety Evaluation
Report for BTP.APCSB 9.5-1,
Appendix A

10CFR50, Appendix R

Safety Evaluation
Document of IMPC
D.C. Cook Plant, Units 1 8 2

07/31/79

04/26/90

BY DATE CHECKED DATE

~DBHD 0120-164
CAl.C NO

0120-164-003

lL IEIN
P'XIII@
~St iOACMNN7vtM

ABB Impell Corporation

PAGE

/8

N 14-COOE COMPLIANCE VERIFICATION CHECKLIST

OONALO C. COOK UNITS 1 AND 2



NFPA 14 - 1971 EDITION

STANDPIPE & HOSE SYSTEMS

This review includes the majority of all hose stations which make up the following
areas:

Unit ) & 2 Turbine Building
Fire Zones 79-80, 84-85, 90-91, 96-'97, 129-130

Unit 1 & 2 Diesel Fire Pump Room
Fire Zones 28 & 30

Unit 1 & 2 Containment Buildings
Fire Areas AAA & CCC

Hose stations located in Fire Zone 142 were used to verify adequate
coverage of hazards within Fire Zones 28 & 30.

NOTE: These fire zones will be verified for all portions of the fire zone withirr
40 feet of column line H, and auxiliary feed water pump rooms or safety
related trays. The portions of the fire zones reviewed included the area
bounded by column coordinates: Fire Zones 879-80 (Col. Lines H-23, H-N,
G-26, G-18, GA-23, GA-26, E-18 and E-14); Fire Zones 884-85 (Col. Lines 8-
13, H-4, G-9, G-1, GA-4, GA-1, E-13 and E-9); Fire Zones f90-91 (CaT. Lines
H-14, H-23, E-14, E-18, G-18, G-26 and GA-26); Fire Zones 896-97 (Col.
Lines H-13, H-4, G-13, G-l, GA-4 and GA-1); Fire Zones 129 & 130 (Col.
Lines H-B, H-19, G-8, and G-19).

The evaluation of the standpipe and hose systems included the review of these
systems under the 1971 Edition. The edition year selected was based on the editian
that was in effect at the time the original system was specified in April, 1971.

,The following hose stations were used to determine compliance within the Unit 1, 5, 2
Containment Buildings. Since the hose stations located in Fire Zones 69, 33A K,

34'A'ere

previously reviewed in Report No. 09-0120-0123, these hose stations were orrTy
reviewed for compliance with hose reach requirements within the containment areas

FIRE
~ON

69

33A

34A

HOSE
~STAT ON

209
209A

.210
210A
203
203A
207
207A

~VA~TON

650'50'50'50'12'12'12'12'RIGINAL

NSTA T N

NOD IF ICATION
NO.

12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229
12-2229

The evaluation of the standpipe and hose systems verified the following features:

14-C DE COMPLIANCE VERIFICATION CHECQ.IST
DONALD C. COOK UNITS 1 AND 2

BY

wq<
DATE C ECKEO OATE

ASt Egll
ASSA VOWINOTS+

ABB Impell Corporation

~ wo 0120-164

0120-164-003



2.

3.

5.

Size and arrangement of standpipes and hose outlets.

Number and location of standpipes.

Adequate support of piping.

Adequate water supplies.

Arrangement of piping, valves and fittings.

N 14-C OE COMPLIANCE VERIFICATION CHECKLIST

OONALO C. COOK UNITS 1 ANO 2

BY DATE

SKO

CHECKED DATE

IL IIII
P%ININ
F OC 4 OFFOFFFF WVtOF

ABB Irnpell Corporation
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CODE COHPLIANCE VERIFICATION CHECKLIST
~F

STANDUP~N

A
X
m
OX
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Code
Section

No.
Code Section

A T N

Information Required
Verification Hethod

M = Malkdovn
0 = Document Search

Suaeary of Results
(i.1st results and reference
aeta11s in calculations,

sketches, etc., as reQuired)

~
'i

151. All devices and materials used in
Standpipe SySteaS Shaii uu Of apprOVea
'type,

M, 0 Ccmp I les:
Ref: S 1-12, 15, 1T, 18.

CD
G)

z m tme
o!- )aaa%»

OO

IO

OO

in

ill~ Plans shoving the location, sizes ana
connections of the fixea portion of the
standpipe system snail be furnished to the
authority having Jurisdiction. The plans
shall be aravn to scale, ana shall incluae
the details necessary to indicate clearlv
all of the equipment ana its arrangements.
The plans shall be acccmoaniea by
specifications covering the character of
the material and the features relating to
the installation in detn"

Open Itemi Documentation is not
available to determine compliance.

O

g t
I D
X

O 0
N OO
I

O
cyi

iO
4J

O

rvl

rvi
XI
ll
n

O

n
I

CA

212.

KAZTEB.2 SllE htl~MhPKIIEIILL)F
SILSP.!RG

In standpipe SyStemS far Class I ana Class
III services, each standpipe shall be
sizea for a minimum flov of 500 qallons
per minute. Mhere only one standpipe is
requirea, its supply pipinq shall be sized
for a minimum flov of 500 qallons per
minute. 'where more than one stanapipe is
required, all ccamon supply piping shall
be sizea (for a minimum flov of 500 gallons
per minute for the first stanapipe plus
250 gallons per minute for each aaaitional
standpipe, the total not to exceed 2500
gallons per minute.

(a) stanapipes not exceeding 100 feet in
height shall be at least 4 inChes in
size.

M, 0 Open Itemi Mi 1 1 require hydraul ic
calculations to conf irm ccmpliance Mlth
500 gpm minimum f)ou requirement.

a) Supply aoes not exceed 100'n
height, hovever, piping is not all 4
inch. It appears the intent of the code
section is being met. hovever further
evaluation is required. The
calculations shoula verify the aaequacy
of the uater supply for the follouingi

Hose No. TT. T8 6 80 for unit 1 and Hose
Ho. 66, 68 a 81 for unit 2.



CODE COHPLIANCE VERIFICATION CHECKLiST
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Code Section
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Verification Hethod

W = Walkdam
0 = Document Search

SINIaary of Results
(L1st results and reference
details in calculat fons.

sketches, stc., as rsqu1red)
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OO
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n

OO

I/I

In
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Ii
n

O

n
rll
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I

I/I

216.

217.

321.

322.

An approved means of maintain1ng a
pressure on all zones of standp1pe systems
shall be provided.

In standptpe Syatems fOr Class II service
each standpipe shall bs sized for a
minimum flov of 100 gallons per minute
(379 1/min). Where one or more standpipss
are required, all cocrrron supply piping
shall be sized for a minima flov of 100
gallons per minute (379 1/min).

g~AJQ g~Q g () L(}gQJQ~
Q T.H)L'I

The number of hose stations for Class I
and Class III services in each building
and fn each section of a building divided
by fire walls shall bs such that all
portions of each story of the build1ng are
vithin 30 feet of a nozzle attached to not
more than 100 feet of hose. Equipment
should be so arranged as to permit
directing the discharge free the nozzle
into al:1 portions of tmportant enclosures
such as closets and like enclosures.

The num(ter of hose stations for Class II
service in each building and each section
of a bui)ding div1ded by fire valls shall
be such that all portions of each story of
the building are vtthin 20 feet of a
nozzle vhsn attached to not more than 75
feet of hose. Equipment should be so
arranged as to permit directing the
drscharge from the nozzle into .all
portions of ImpOrtant enClosures such as
closets and lrke enclosures.

W, 0

W, 0

W, 0

Comp) 1es: E&a3mtf~
Reft «16, 25.

Ho Class 2 serv1cs hose stat1ons
provided. Ref: «1-12, 23, 24

Does Hot Caaplyz Port1ons of L(E~fff
, Elevat1ons 598', 609 are not

protected vfthfn 30 feet of a nozzle
attached to 100 feet of hoss maxfmrxa.
All other fire zones comply.
Ref: « 1-12, 26-29

Does Not Ccmply: Ths folloving hose
station exceeds 100 feet of hose; Fire
tone 129 - Hose Stat1on «80 - 125 fest
of hoss. Reft «11, 28

Hot APPl feebler QZ~t)f)f18 -~.
No Class 2 service hose stat1ons
provided. Ref: «1-12, 23 'a
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Code
Section

No.

334.

413.

421.

Code Section

NOl'E: The standpipes suPPlying the 2-1/2
inch hose streams may also be used to
supply the small hose streams. Nnen the
area of the building ls large, separate
standpipes or branches for the small hose
streams may be necessary. Small hose
streams may sometimes be supplied from an
automatic sprinkler system. (See Standard
for the Installation of Sprinkler Systems,
NFPA No. 13.)

In buildings divided by numerous
partitions, standpipes shall be so located
that the streams can be brought to bear in
any room ~

Valves of approved type should be provided
at the ma1n rlSer for COntralllng branch
lines to hose station outlets so that in
the event that the branch is broken dur1ng
the fire, the fire department may shut off
this branch, conserving the water for
their use.

Each hose outlet provided for the use of
bui ldingioccupants (Class II and III
services) shall be equipped with not sere
than 15 feet and preferably not sere then
50 feet of approved small fire hose
attached and ready for use.

NOTE: Long lengths of hose should be
avo1ded as they are difficult to handle
likely to kink and interfere with the
effectiveness of the streamS and cause
loss of t>me when >t is most valuable.
for 1nformat1on On the select1on of hose.
see Care of F>re Nose, NFPA No. 1ua.

information Required
Verification Hethod

H = Malkdown
0 = Document Search

H, 0

M, 0

M, D

Sugary of Results
(L1st results and reference
details in calculations,

sketches, etc., as required)

Does Hot Ccmply:
See Section 321 of this Code.

Does Hot Comply: QF~DSQ=~.
Turbine building hose system is not
properly sectionalized. Ref: s 1-12, 24

Not Applicable:
Per Section 321 of this Code, 100 feet
of hose is allowed.
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Verification Nethod

H = Halkdown
D = Doclxsent Search

Summary of Results
(List results and reference
details in calculations,
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431. Each station provided with small hose
shall be equipped with an approved rack
securely fastened in position.

H, 0 Does Hot Complyz f~giHLgE - ~.
No signs provided at hose stations.
Ref s 1-1?, 17
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432.

442.

NOTE: Hith hOSe racks of the semi-
automatic or one-man type, the hose
valve should first be opened wide. The
nozzle should then be grasped firmly and
the hose lines arawn toward the fire. The
water is automatically restored as the
last few feed of those are pulled form the
rack.

Each rack for small hose should be
provided with a sign reading Fire Hose
for use by Occupants of Building . Signs
shall be securely fastened in position.

Hhere the static pressure at anv standpipe
outlet for small hose exceeds 100 pounds
per square inch. an approved device shall
be installed at the outlet to reduce the
pressure so that the nozzle pressure will
be approximately 80 pounds per square
inch.

NOTEi Pressure reducers are not required
on standp'ipe outlets for 2-1/2 inch hose
because it is assumed 2-1/2 inch hose will
be attached only when the person likely to
use it are trained in handling large
streams.

Each hoye valve gn a wet svstpm siaiulu be
pioviqad «itli a suitable open or autcqiatic
qrip copRpctlen s9 ijstjltgg that pily
sllqll) lP+gSP Pgst tliP yalve seat w111 bP
cqfi inq uff Qilq PfPvPllfEq ffitm P(ltPI'Iflg
Tilp flip

llopp.',

0

H, 0

Does Hot CaHllyi EirILfdi01LE=M.
Static pressures exceed 100 psi and are
not provided with reducers.
Ref: S 1-12

Cgmp1 insi ELER ~~U. A 1 thougti
po qflp cqilpaction is prqvidEq, cpgp
Spctlon is lIi comellaRcp due to ilqp of
lined fifii ILosii ppr IIEBg 14. i)sT.
ll>f- E l-l2: !si l0; -9
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524.

525.

531.

The vater supply requirements for
standpipe systems are dependent upon the
size and number of fire streams likely to
be needed at any fire, and the length of
time such streams vill have to be used.
Both of these factors are large'ly
influenced by the conditions at the
building or plant to be equipped and it 1s
necessary that the probable number of
standard streams for the protection of
both interior and exterior of the building
be carefully ascertained before ths vater
supply 1s decided upon. 'Ihs selection of
vater supplies for each installation shall
be determined in coopsrat1on with the
authority having Jurisdiction.

Supply for Class I and Class III services
should be capable of furnishing ths number
of streams required for full protection
for long periods.

where the systea v111 supply sprinklers in
addition to standpipes, ths vatsr supply .
requirements of both shall bs considered.

NOTE: Ses also Standard for the
Installation of Sprinkler Systems, NFPA
No. 13.

The minimum supply for Class I serviCe
shall bo sufficient tO prpvido 500 gallons
por minute for o period of at least thirty
(30) minutes. where more than ono
standpipe is required by Chapi,sr 3 ~ the
minimum supply shall bs 500 gallons por
minute for the first standpipe and 250
gallons per minute for each additional
standpipe, the total supply nut to exceed

0 Verify that the
requirements for this
section aro moi, for
Class III service. Rof:
Cods Section 551. Not
appl1cabls for Class I
service, not, provided at,
this plant.

Open Item: Hydraulic calcu)ations are
required to confizia compliance.

Comply: (5) fire pumps are available to
support the hose demands. Ref: 16, 23-
25.

Open Item: Hydraulic calculations are
required to confirm compl1ance.

Hot App1 i cable: f~~M~Q. No
Class 1 service hose stations are
provided. Rof: o 23, 2s

Open Item: will require hydraulic
calcu)ations to conf irrs compliance.
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III 2500 gallons per minute for a period of at
least thirty (30) minutes.
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541.

551.

The supply shall be sufficient to maintain
a residual pressure of 65 pounds per
square inch at the topmost outlet of each
standpipe with 500 gallons per minute
flouing free the topmost outlet of the
most remote standpipe and 250 gallons per
minute flouing from the topmost outlet of
each of the other standpipes up to a
maximum of 2500 gallons per minute
floving.

The supply shall be suffic1ent to maintain
a residual pressure of 65 pounds per
square inch at the topmost outlet of each
standpipe (including the roof outlet) uith
500 gallons per minute flowing.

The minimum supply of Class Il service
shall be sufficient to provide 100 gallons
per minute for a period of at least thirty
(30) minutes. The supply shall be
sufficient to maintain a resiaual,pressure
of 65 poi(nds per square inch at the
topmost outlet of each stanapipe
(including the roof outlet) uith 100
gallons per minute flaring.

The minimum supply for Class III service
shall be the same as for Class I service.

Ho Class 2 service hose stat,ions are
prov1ded. Ref: O 23, 24

Open Itemi See response to Section
531.

O
CI

mn

Ul
622.

QKHEE~iJPIIikkK~LYES.bHQJJIJISM

Sufficient StOp valves or chOck valves
should be provided to permit cuttIng off a
standpipe riser ulthout Interruptinq the
supply to other risers from tiie same
source of supply.

W, 0 mp) iasi EIrRZgtWE..=all.
sectionalizing valyes are not proyiaea
for indiviaual risers, Rofi S 1-12. 24
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624.

651.

Where the standpipes are supplied from a
yard ma1n or header in another building,
the connection shall be provided with an
approved outside indicator post gate valve
at a safe distance from the building or an
approved 1ndicator valve at the header.

The pipe hangers shall be of approved
type, so arranged that they will sustain
the loads and retain the p1ping securely
1n position. They shall be used in
suff1c1ent number to prevent vibration 1n
the pip1ng when the standpipe is in use.

An approved 3-1/2 inch dial spring
pressure gage shall be connected with each
discharge pipe from fire pump and publ1c
~ster works, at the pressure tank, at the
air pump supplying pressure tank and at
the top of each standpipe. Gages shall be
located in a suitable place where ~ster
will not freeze. Each gage will be
controlled by a valve having arrangement
for dra1ning.

W, 0

lt, 0 Verify for non-
se1smically
qualified systems
identified by AEPSC
only.

provided but not approved. Reference
Coda Section 151. Ref: s 1-12, 15, 17-
19, 24

Open Iteat 'Wi 1 1 requ1re additional
documentation to'onfirm compliance.
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671.

681.

NOTE: Where several standpipes are
interconnected at the top, a single gage
properly located may be substituted for
the gages at the top of each standp1pe.
Additional pressure gages at the base of
the standpipes may be desirable in some
equipments, particularly in large plants
and high buildings.

Water flow alarms should be provided on
all standpipe risers, ~here required by
the authority having jurisdiction.

W. 0

W, 0

Ho gage provided at top of r1sers.
Reft s 1-12

provided at pump discharge and gages are
controlled by a drain valve.
Ref: S 1-12, 21, 25

Hot Applicable: Ho gage required for
water storks and no pressure tank or a1r
pump provided. Ref: S 1-12, 21, 25

Waterf low alarms ara required by the
authority having Jurisdiction and are
not provided, Reft 11 1-12, 23-25
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712.

713.

All new systems 1nclud1ng yard piping
shall be tested hydrostatically at no less
than 200 pounds per square inch pressure
for two house, or at 50 pounds per square
1nch in excess of the normal pressure when
the norma) pressure is in excess of 150
pounds per square inch.

NOTE: where standpipe connect1ons are
built in the walls or partitions the above
tests should be made before they are
covered in or permanently concealed.

The amount of leakage 1n underground
piping shall be measured at the specified
test pressure by pumping free a calibrated
container.

(a) New pipe laid «ith gasketed joints
should, if the workmanship 1s
satisfactory, have no leakage at the
joints. Unsatisfactory amounts of
leakage usually result from twisted,
pinched, or cut gaskets. However,
some leakage might result from small
amounts of grit or small
1mperfections. The amount of leakage
at the joints should not exceed 2
quarts per hour per 100 Joints
Trreapactive of pipe dlamotar. The
leakage should be d1stributed over
all joints. If such leaiage occurs
at a few joints the >nstallation
should be considered unsatTsfactorv
and necessary re aTrs made.

are exist1ng, no new systems installed
since original installat1ons. Ref: S 13

Comp) ies T EjfJLgggg~. Based on
reference, hose standp1pes and
underground piping are verified for
their operability. Also, since these
systeas have rema1ned operable s1nce
their orig1nal installation, the intent
of these sections are met.
Ref: S 13, 14A

reference, hose standpipes and
underground p1ping are verified for
their operability. Also, since these
systems have reaained operable since
the1r original installat1on, the 1ntent,
of these sections are met.
Ref: S 13, 14A
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T23.

724.

The valves in the main connection to the D

automatic sources of water supply shall be
open at all times. The hose valves shall
be frequently examined to see that they
are t1ght.

NOTE: Leakage at the hose valves say be
detected by inspection of the drips at the
valves, and care should be taken to see
that these are not clogged with dirt or
sediment.

Inspections shall be made frequently to
assure that the hose is in proper position
on the racks, and that all of the
equipment is 1n place and in good
condition. The hose should be removed and
re-racked at 1ntervals at least annually
and new gaskets installed 1n the
coupl1ngs, both at the hose valves and at
the nozzles. Mhen couplings are polished,
care should be taken to see that polish
used does.not touch fabric of hose.

NOTE: For further details, see Care of
Fire Hose~ NFPA No. 198.

the main connection to the autosat1c
sources of water supply are open at all
times. Valves ara examined to 1nsura
they are tight. Ref: I 13, 14

New gaskets are not 1nstalled 1n the
coupl ings annually. All other items
ccmply. Ref l 8 13, 22
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CALCULATlONI PROBLElN COVER SHEET
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Design input I References:
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Assumptions:
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I.O PURPOSE

1.1 The purpose of this calculatfon fs to identify the applicable
sections of the NFPA Code addressed, determine a method of
verification for each applicable code sectfon and confirm compliance
for the plant fire protection systl within our review.

2.0 ASSlNPTIONS

Due to ALARA (high radiation) concerns, the charcoal filter units were
fnaccessfble during the walkdowns. Therefore, the water spray nozzle
arrangements within the filtration units are assumed similar to the
previous walkdown sketch as documented fn the AEPSC evaluation document of
June 17, 1988 for all units.

The ffre protection systems at the D.C. Cook Plant are not "subject to
earthquake" as it pertains to NFPA codes.

The water spray systems were installed per April 2, 1971 specifications.

It fs assumed that the spray nozzle arrangement for the charcoal filter
units are typical with exception of change in the number of charcoal
filter beds.

3.0 METHODOLOGY

Reference Section 2.1.1 of ABB Impell Project Instruction PI-0120-164-01,
Revision 0.

The basis for the review of the fire protection systems against a specific
code edftion was determined by reviewing the systems agafnst the code
edition in effect during the time of the original system installation.

Justifications for deviations and open items identified in the CCVC's are
detailed in ABB Impell Technical Report Number 09-0120-0381.

4.0 RESULTS

Reference the Code Compliance Verification Checklist.

RKV bY

C (-i(-
OATE CHECKEO OATK

NFPA 15-CODE COMPLIANCE VERIFICATION CHECKLIST
DONALD C. COOK UNITS 1 ANO 2

ml m 0120-164
CAt.C HO

O12O-164-OO4
k lgk~ K7Vl%

AQB Impell Corporation



References

QQ~Nl. M N 8

0120-164404A

2 0120-1644048

3 0120-164404C

4 0120-164404 D

5 0120-164404 E

6 0120-164404F

0120-164404G

ABB lmpell Cafe., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(Start-Up XFRM 101 AB)

ABB lmpell Cafe., NFPA 15, 1973
Code Compliance Walkdown
".erification Checklist

.start-Up XFRM 101 CD)

ABB lmpell Gale., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(Aux XFRM 1 CD)

ABB lmpell Calc., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(Aux XFRM 1 AB)

ABB Impell Gale., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(345KV Main XFRM)

ABB Impell Gale., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(Unit 1 Exposure Prot)

ABB lmpell Gale., NFPA 15, 1973
Code Compliance Walkdown "
Verification Checklist
(Aux XFRM 2 AB)

12/GO

12/GO

12/90

12/

8 0120-164404 H ABB Impell Calc., NFPA 15, 1973 0
Code Compliance Walkdown
Verification Checklist
(Aux XFRM 2 CD)

12/90

SY OATE CHECKED OATE

Job No 0120-164
CALO MO

0120-164-004

rL ranf''Lrlri
LS(lVOWKIVE+

ABB Impell Corporation

PAGE

8
/g

NFPA 15-CODE COMPLIANCE VERIFICATION CHECKLIST
DONALD C. COOK UNITS 1 AND 2



9 0120-1644041

10 0120-164404J

0120-164404K

12 0120-164404L

13 0120-164404M

ABB lmpell Gale., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(Unit 2-Main XFRM's 01,02,03)

ABB lmpell Calc., NFPA 15, 1973
Code Compliance Walkdown
Verification Checklist
(Start-Up XFRM's 201 AB, 201 CD)

ABB lmpell Gale., NFPA 15, 1973 0
Code Compliance Walkdown
Verification Checklist
(Unit 2 Exposure Prot)

ABB lmpell Cele., NFPA 15, 1973 0
Code Compliance Walkdown
Vermcation Checklist
(Charcoal Filter Units)

ABB Impell Cele., NFPA 15, 1973 0
Code Compliance Walkdown
Verification Checklist
(RCP Pump Systems)

1tPjreS

20 P0450-508 Fire Protection - Water
Preoperational Test Procedure

67/GZ/74

21 124HP-4030-STP120VC Fire Protection Yearly Valve
Cycle and Lineup Verification

22 124HP-403(hSTP120VV Fire Protection Valve Lineup
Vermcation

67//j1S/90

111'/j1l7/88

23 12<HPA030-STP120SF

24 124 HPP030-STP.124

25 12< HP4030-STP.223

Fire Protection Unobstructed
Flow Test and Sprinkling
Alarm Test

Fire Protection System
Flush and Loop Flow Test

Fire Protection Water System
Test

SV//(1G/r90

~/aS/89

GF/2T/89

26 12<HP-4030-STP.125NS Non-Tech Spec Required
Sprinkler Tests

1O/j1'Z/89

NFPA 15-COOE COMPLIANCE VERIF ICATIOK CHECKi'ST
OONALO C. COOK UNITS 1 ANO 2

DATE

5t'r,
CHECKED DATE

m'en
P%RSIJ

, ABB Impell Corporation

~De No 0120-164
CAt.c NO

0120-164-004



32 1-MPHM30-STP.032 Ilrlspec5on of Preactlon Spray
IHIeEMfers lnslde Unit 1

Coctaimment

27 14HP<0304TP.123 Tiramformer Water Spray Test

2%HP-4030TP.123 TNams5onTIer Water Spray Test

1%HP~304TP.125GV Ilititt0 Yearly Charcoal
Rbatr Vatve Cycle

30 2%HP~30~.125GV IIIIiit2Yearty Charcoal
Rbsr Vatve Cycle

31 124HP~STP.125GF llmstle Containment Charcoal
Filar F3'. Valve Cycling

BKMJK}. XHK
2 07/25/88

12/29/88

09(21/89

05(19/88

02/23/89

03/13/86

33 2-MPH-4030-STP.032

34 1 2THP~STP.239

35 120HPR030-STP.120PS

40

41 SD-DCC-FP101

42

43 DCCPM104ECS

45 ROC from D. Kipley
to B. Gerwe

bnsiiNIction of Preaction Spray
Hhm5srs inside Unit 2
Ctomhaitrtment

RCP Fire Det. and Water
St+attn Test

RCP FX. Strainer Blowdown
amd tsolation Valve
+dfmg

I D T

lepra
Fticmlic R.J. Daley
Toc RN. Jurgensen
mrlsttaxfen Book, 'Grinneland
Star Rre Systems

Equipment'ystem

Description, Fire
Pilotection System - Water

Slpeci5cation for Fire
Ptrchx5on Systems of
O.C. Cook Nuclear Plant

Shop axe Field Fabrication
amd Erection

Arnbent Temperature Conditions

02/27/86

07/06/90

01/09/89

07/15/74

12/26/89

04/02/71

05/24/73

08/06/90

NFPA 15-COOE COMPLIANCE VERIfICATION CHECKLIST
GGRiALO C. COOK UNITS 1 ANO 2

BY OATE CHECKED

siS(qy
OATE .

A MIN
P%lNIO

ABS Impell Corporation

~CBHo 0120-164
CAI.C HO

0120-164-004
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46 0120-164405 ABB Impell Gale. NFPA 72D,
Code Compliance Verification
ChecMist

@/FAN.D MENT N MB TED QEV Nt DATE

0 12/90

47 0120-164406

48

49

52

53

ABB lmpell Cele. NFPA 72E,
Code Compliance Verification
Checklist

Grinnel Hydraulic Gales.
for Unit 1 Main XFRM

Grinnel Hydraulic Gales.
for Unit 1 Start-Up XFRM

Grinnel Hydraulic Gales.
for Unit 1 Aux XFRM

Grinnel Hydraulic Gales.
for Unit 1 Spare Main XFRM

Hodgeman Hydraulic Gates.
for Unit 1 Spare Main XFRM

Hodgeman Hydraulic Gales,
for Unit 1 Exposure Prot

12/90

01/06/72

'9/20/71

09/20/71

07/31/72

09/15/76

02/12/76

54

55

56

57 DCCFP01HS02-F

58 DCCFP02HS25-F

59

Hodgeman Hydraulic Gales.
for Start-Up XFRMs
201 AB & 201 CD

Hodgeman Hydraulic Calcs.
for Unit 2 Main XFRMs
01, 02, 03

Hodgeman Hydraulic Gales.
for Unit 2 Exposure Protection

AEPSC Hydraulic Calc.
for Unit 1 HVAC Equip
Vestibule

AEPSC Hydraulic Cate.
for Unit 2 HVAC Equip

Grinnel and Hodgeman
Sprinkler Head Spec
Sheets

11/08/74

07/08/74

06/02/76

02/24/88

02/24/88

NFPA 15-CODE COMPLIANCE VERIFICATION CHECKLIST
DONALD C. COOK UNITS 1 AND 2

IgiI ffo
DATE CHECKEO 'ATE

JL IkIk
P%IIIO
~ St L VKW>l~M

ABB Irnpell Corporation

~os Ho 0120-164
CAt.c NO

0120-164-004

PAGE
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~.

61 RFCDC-12-2231

62

63 0120-164407

phoenix Hydraulic Cafes.
8 FC 12-2231 (RCP &
Diesel Pump Room)

\

Phoenix Contractors
Hydraulic Gales. (RCP 8
Diesel F.P Rooms)

AEPSC Evaluation Document

ABB lmpell Gale. Deviation
Evaluation

QggJg}, ~DAT

0 04/26/79

03/27/87

06/17/SS

12/90

70 DRP No. 74 Donald C. Cook, FHA
Docket No. 50-316

01/31/S7

80 Dwg. 46432-71M-11

81 Dwg. 121-25

82 Dwg. 121-26

83 Dwg. 46432-71M-7

86'wg. 121-18
121-17

87 'wg. 46%32-71M-43

88 Dwg. 121-15

89 Dwg. 121%

84 Dwg. 46432-71M%

I

85; Dwg. 46432-71M-10

Plot Plan and Header
Details, Unit 1 Trans.

Unit 1 Main XFRM
Bottom Ring

Unit 1 Main XFRM
Top Ring

Unit 1 Start-Up
XFRM 101 AB 6 101 CD

Unit 1 Aux XFRM
1AB&1CD

Unit 1 345 KV
Main XFRM

Unit No. 1 Exposure
Protection

Unit 2 Aux XFRMs

Unit No. 2 Aux XFRMs

Unit No. 2 Start-Up
Transformers 201 AB,
201 CD

0

09/30-71

09/15/76

09/15/76

09/23/71

09/24/71

01/12/72

02/12/76

12/15/72

11/08/74

NFPA 15-COOE COMPLIANCE YERIF ICATION CHECKLIST
OONALO C. GOOK UNITS 1 ANO 2

SY DATE 5K'HECKEO OATE,

XL IiII
/%ISIS
LMlWOWIKvtN

ABB Impeil Corporation

~CENO 0120-164
CALO NO

0120-164-004

PAGE
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90 Dwg. 121-2

91 Dwg. 46432-71M<2

92 Dwg.
121'3

Dwg. 46432-71M~

94 Dwg. 121-19 &
121-20

95 RFC No. 12-2231

96 Dwg. 12-51524

97 Dwg. 1-5152B-5

98 Dwg. 2-5152C-2
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Unit 2 Pfot Plan
and Header Details

Unit 2 Pfot Plan
and Header Details

Unit 2 Main XFRMs
01, 02, 03

Unit 2 Main XFRMs
01, 02, 03

Unit No. 2 Exposure
Protection

RCP Spray Piping Plans
(Phoenix sheets 3, 4, 5,
14, 15 & 16)

Flow Diagram Fire Prot-
Water Yard Piping
Unit1 8 2

Flow Diagram Fire Prot-
Water Turb. Bldg. and
Screen House Unit 1

Row Diagram Fire Prot-
Water Turb. Bldg. and
Screen House Unit 2

Flow Diagram Fire Prot-
Water Aux 8 Containment
Unit 1 and 2

Row Diagram Fire Prot-
Water Charcoal Filters
Units 1 and 2

Flow Diagram Fire Prot-
Water Details - Turbine
Bldg. and Screen House
Unit 1

Flow Diagram Fire Prot-
Water Details - Turbine
Bldg, and Screen House
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The ~ster spray systeas evaluated for the o.c. cook Nuclear Plant were evaluated using ths requireaents of the 1973 eait1on of NFPA 16 which was the
cods of record during systsa installation. Tns following systsas were evaluated.

tDO
unit 1 6 2 contalnaent
cnarcoal Filter units ana
Reactor Coolant Puaps
Suppression Systsas.

66. 67, 68, 74, 75, 76,
101, 102 '03, 104
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2012

unit I 6 2 Transforaers
and Turbine Bldg. wall Exposure
water Spray Systess

Yard

The contractor shall prepare and sutalt a
description and diagraa of the systea and its
purpose, aaintenancs and Instruction bullet,ins,
and the app11cable parts of ths Sprinkler
Contractors Certificate covsr1ng aateria1 and
tests (sse Standard for ths Installation of
Sorinkler Systeas ~ NFPA 13, 1973) cert1fying that
the work has been ccapleted and tested in
accordance with plans and specifications; before
request1ng f1nal approval of the water spray
system

only lis(ed new aaterlals and aevicss shall be
ssployed in the installation of svsteas except
that, ~here age and condition peralt, listed
devices such as special systea water control
valves and their accessories, circuit closers,
water actor alara devices, nonautoaatic pattern
spray nozzlss, etc., aay be reused. but If reused
they shall be reconditloned by the orlqlnal
aanufacturer. Tne orlglnal aanufacturer snail
furniSh a CertlfICate. Stating that SuCh SPeClf led
devices have been reconditioned and tested ana are
considered satlafaCtOry far reuSe.

Open Iteal Ho docIaentation was found
providing verification to this coae
section.

Open Itea: Although visual Inspect1on
founa coaponents to be approvea, no
aocIXxentation was available lnaiCatlng
nsw procureaent. Refl 41-43

Does Not Ccaply: The systea Isolation
valves and autcaatlc valves for the
spray svstsas are not approvea for tne1r
aopllcatlon. Refi 62
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control of autccLatic valves shall be by iseans qf
approved accessories for spec1al systens,

Pipel1ne strainer shall be specifically approved
for use in water supply connections. StralnerS
shall be capable of reaeving frcxa the water all
solids of sufflclent size to obstruct the spray
nozzles (noraLally 1/a in. perforations are
suitable). In addition, the strainer shall be
capable of continued operation without serious
increase in head loss, for a period estinated to
be anple when cons1dering the type of protection
provided, the condition of the water, and similar
local circuastances (see 4113).

}(1 R S Qt Cilae}y:
q %15 1 Rx88$ }}f8Rfg.'}Rld Nfygg

(if}gp)p y Hhefi}tSc) d qpeqiqgs; }}}

Pl Hr}IF ~ P: nqKSl}) PP6f)}b}88 f}13}E"
.q,q'F,Wft-

Does Hot Ccotp)yz Charcoal filter units
do not have approved type solenoid
valves all others ccep)y. Reft

Does Not Caaplyl Hith exception of
charcoal filter units. Provisions for
strainers between the water supply and
controlling valve have not been provided
for all other spray systeas. Ret:
13e 41, 101

n
mn
I
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4011

4032

4052

Before a water spray system is installed or
existing equipment remode)ed, comp)ete working
plans, specifications and hydraulic ca)culations
shall be prepared and made availabls to interested
parties. For dsta1)s concerning plans,
spscificat1ons and hydraulic calcu)at,ions, see
Chapter 7.

(b) Hozzles shall be installed to impinge on ths
areas of the source of fire, and ~here spills
may travel or accumulate. The ~ster
application rats on ths probable surface of
the spill shall bs at ths rate of not less
than 0.50 gpm per sq. ft.

(a) Adequate provisions shall be made to promptly
and effectively dispose of all liquids from
the, fire area during operation of all systems
in the fire area. Such provisions shall be
adequate for:

(I) Mater discharged from fixed fire
protection systems at maximum flow
conditions.

(2) Mater likely to be discharged by hose
streams.

(3) Surface water.

(4) Coo)Inn water nurma)ly discharged tu ths
svstem ~

'M. 0

Complyt Systems were designed by
experienced firms (1.s., Grinnell,
Hodgeman, Phoenix) subm1tted for owners
review. Reft 83. 84, 86, 88, 104

Ccmplyt All systeas were designed
considering durat1on of water supply
capabilities with specific locat1on and
arrangement of hazard being protected.
Rsf: 1-13, 27, 101, 41

Ccmplyt Considerations for drainage and
or storage of run-off was found. Rsfz
27, 41 ~ 101
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4063

40)2

4081

4082

Drain Valves. Readily accessible drains shall be
provided for low points in underground and
aboveground piping.

Position. Spray nozzles may be placed in any
position necessary to obtain proper coverage of
the protected area. PositIonlr6 of noztles with
respect to surface to be protected, or to fires to
be controlled or extinguished, shall be guided by
the particular nozzles design and the character of
~ster spray produced. The effect of wind and fire
draft on very small drop sites or on larger drop
sizes with little lnltlal nozzle velocity shall be
considered, since these factors will limit the
distance between nozzle and surface, and will
limit ths effectiveness of exposure protection,
fire control or extinguishment. Care shall be
taken in positioning nozzles that water spray does
not miss the target surface and reduce ths
efficiency or calculated discharge rate (gpm/ft ).
Care shall also be exercised ln p)acsment of spray
noztles protecting pipe lines handling f)axISabis
liquids under pressure, ~here such protection is
intended tb extinguish or control. fires resulting
from leaks or ruptures.

Size. As hffectlve protection is dependent on
having adequate pressure and quantity of ~ster
available at all spray nozzles, each system
requires Individual consideration as to the size
of the piping. This requires that the site of the
piping be based upon hydraulic caIputations (see
Chapter 7). However, piping shall not bs less
than one-inch nominal diameter.

I)lglkLLhU()H

ld) ProvisIon shall be made for test qages at or
near the highest or most remote nozzle on

W, 0

Wo O

0

Ccmp) yz Adequate provisions for piping
drainage was found via low point plugged
drains and or as applicable open
nozt les. Rsf: 80-105, 1-13, 41

Doss Not Comp)yz Reference the results
of code section 2031.

Caaplyz With the exception of the
Charcoal Filter Units, all systems were
properlv designed and eeet this code
section. Ref: 41, 81-84, 88

Does Hot Cceply: The Charcoal Filter
Units utilize 3/8 pipe. I

Ref 41 ~ 81 84 ~ 88

Does Not Comply: Test gauge connections
or provIsIons not provided for UnIt 2
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4101

4102

4103

each major separate section of the system.
At least one gage, connection shall be
'provided at or near the nozzle calculated as
having the least pressure under normal flow
conditions.

System piping shall be adequately supported. All
supports in the fire area should be protected by
the system. In any area where possibility of
explosion may be recognized, special care shall be
taken to support the piping frcm portions of the
structure least liable to disruption.

Tapping or drIlling of load-bearing structural
members is not permitted unless the design of the
structural members contemplates this feature or
their design is such that the additional load can
be safely tolerated, and no other arrangement 1s
feasible. Attachments may be made to existing
steel or concrete structures and In some cases to
equipment and its supports. where weld1ng of
supports directly to vessels or equ1pment is
necessary, 1t shall be done in a safe Hanner in
conformation with the provisions of all safety,
structural, and fire codes and standards.

where thj usual methods of supporting piping for
the fire protection purposes cannot be used, the
piping shall be supported in such a manner as to
produce the strength equivalent to that afforded
by such usual means of support. In such cases,
piping arrangements which are essentially self-
supporting may be employed together with such
hangers as are necessary.

K, 0

K, 0

K, 0

RCP pumps, charcoal filter units, Unit 2
ma1n transformers (01, 02, 03), Unit 2
start up transformers. and Unit 2
exposure protection. Reft 80, 89-85

Ccmply: Physical inspect1on reflected
hangers which were properly installed
and which imposed no adverse impairments
to the existing steel members. Reft 1-
13, 80-95

Comply: See response to code sect1on
4101.

Comply: See response to code section
4101.
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4121

5011

5021

5023

5031

Cages shall be installed as follows:

(a) Below the seat of the autcmatic valve and
arranged so as to indicate the residual
pressure in the riser with the test pipe
valve wide open.

(b) At each independent pipe from an air supply
to an automatic valve.

(c) On the ~ster supply connection to
hydraul ical 1y controlled automatic valves.

(d) At the air pump supplying an air receiver.

(e) At an atr receiver.

Hydrostatic 1'ests. All new system piping shall be
hydrostattcally tested in accordance with the
provisions of the Standard for Installation of
Sprinkler Systems, NFPA No. 13, 1973.

When practicable, full flow tests with water shall
be made of(system piping as a means of check1ng
the nozzle layout, discharge pattern, any
obstruct1ons and determination of relation between
destgn criter1a and actual performance, and to
insure against clogging of the smaller piping and
)he discharge devices bv foreign matter carried bv
tho water

the discharoo pressure at tho htqhost. most remote
nozzle, shall be at least that for which the
svstem was aos>gned.

Al I operattnu parts of tho svstem shall be fully
tested tu assure they are tn operating condttlon.

We 0 Does Hot Comply: Gauges are not
provided for the charcoal filter units
and the gauges prov1ded for the unit 2
systems are unapproved/listed reading
165 ps1 on a scale of 300 psi. Rsf: 1-
13> 99-105

Open Item: Piping and installation spec
requires hydrostatic testing at 1-1/2
times design pressure. However, no test
certificates are provided for revie~.
Water spray tests are performed every
eighteen months. Rsf: 20, 27, 28, 34,
41; 42

Open Item: Ses response to code sect1on
5011.

Opgn Item: Eoo response Ig codg goctipq
5011.

Open item: See response to code section
501'I.
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6001

6002

6003

6013

6014

6015

water spray systems require competent and
effective care and ma1ntenance to assure that they
will perform their purpose effect>vely at the time
of fire. Systems shall be serviced and tested
periodically by men trained in this work. An
inspection contract with a qualif1ed agency for
service, test, and operation at regular 1ntervals
is recotImended and may be requ1red.

Operating and maintenance instructions and layouts
shall be available or can be posted at control
equipment and at the plant f1re headquarters.
Selectea plant personnel shall be trained and
assigned to the task of operating and maintaining
the equipment.

At bleakly, or other frequent regularly scheduled
plant inspections, equipment shall be checked
visually for obvious defects, such as broken or
missing parts, noztle loading, or other evidence
of impaired protection.

Piping. All piping shall be examined at regular
intervals fo determine condit>on ana proper
drainage. Frequency of inspections will be
dependent upon local conditions and shall be at
intervals of not more than one year.

Flow tests of open head Spray systems shall be
maae at least every five years or more frequently,
as determined from experience.

control valves 4 Dev>ces. control valves dna
automat>c detect>on equ)pment shall be tested at
leaat annuglly, by qual>f>ed personnel.

Comply: All systems are tested and
maintained as requ1red per this code
section, instruction booklets provided
for Grsnnel and Star equ1pment. (unit 2
systems use star equip.). Ref: 21-35,
40, 41

Ccmp)yt See results of code sect1on
.6001.

Comply: See results of coda section
6001.

Ccmplyt All systems are 1nspected and
tested via plant procedures. water
spray or air flow tests are performed,
valve cycle and lineup verification is
performed. Ref: 21-35, 41

Comply: See results of code section
6013.

Cnmply: See raault» af Cpae Seqtiqn
6013.
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6016

6017

6016

7000

Manual tr1pping devices and valves, 1ncluding
0. S. a Y. gate and post 1ndicator valves, shall.
be operated at least annually.

where normally opened valves are closed following
system operation or test, suitable procedures
shall be instituted to insure that they are
reopened and that the systera is promptly and
properly restored to full normal operating
condition. Ha1n drain flow tests shall be made
after valves are reopened (see Recommended
Practice for the Care and Maintenance of Spr1nkler
Systems, NFPA No. 13A, 1971 - Flow Tests).

Spray Nozzles. All spray nozzles shall be
inspected for proper positioning, external
loading, and corrosion, and cleaned if necessary
at intervals of not acre than twelve aenths or
acre frequently if necessary, based on experience.
Local conditions may require such inspections and
cleaning acre frequently and may require internal
inspection. After each operation open spray
nozzles equ1pped with indiv1dual screens shall be
reaeved and the sp«v rwz/le and screen cleaned,
unless observation under flow conditions indicates
thIs is not necessary.
QEEEKI~~EKQH55~~A~Agg~g

workIng plans, including elevations. shall be
dra~n to an indicated scale, show all essential
details, and the following data:

Date
Name of owrrer and occuparrt
LocatIon. inCluding street address
Point of compass
Structural features

Complyz See results of code section
6013.

Comply: See results of code sect1on
6013.

Compiyz See results of code sect1on
6013.

Does Hot Comply. No desrgn dra~ings
exist to show the configuration of the
nozzles w1thin the charcoal filter
units. However, a sketch was made
during the 4/4/88 walkdown to )ustify
the original nonccmplIanCe. Ref: 80-
105
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Relative elevations of nozzles, junction
points and supply or reference points

Full information concern1ng water
supplies, 1nclud1ng pumps, underground
mains, etc., and flow test results.

Hake, type, size, location, position,
and direction of spray nozzles.

Hake, type model, and size of special system
valve.

Types of alarms to be provided.
Number of each size and type of spray nozzles

on each system.
Lengths of pipe and ~bather center to center

or cutting lengths are sho~n.
Size of all pipe and f1tt1ngs.
Heat responaive equipment. includ1ng type,

arrangement and locatIon.
Hydraulic reference points.
Design purpose of system.
Hake and type of hangers and inserts.
All control and check valves, strainers,

draIn p1pes, and test pipes.
Small hand hose and hose equipment.

The weight or class, linIng and size of
underground p1pe and the depth that the
top ofi the pipe is to be laId below
9I'ade

Provisions for flushing underground p1pe.

eargglh.eglggjjLIjRDE

General. Hydraulic calculations shall be prepared
on forms that include a sumaary sheet. detailed
work sheets, and a graph sheet,.

Open Item: Although hydrau1 1 c
calculatIons were performed for all
systems, a graph sheet showIng the
available supply is not provided. Reft
48-61
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8051 The heat detection system shall be designed to
cause actuation of the special system water
control valve within 20 seconds under expectedfire conditions. Under test conditions when
exposed to a standard heat source, the system
shall operate within aO seconds. These are to be
considered max1mum response times subject to the
considerations described in 8011 and 8031.

Open Item: Procedures ind1cate that
act1vation of the control valve be
within a reasonable amount of time.
Further evaluation is needed 'to
determine what that time is.
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1.0 PURPOSE

1. 1 The purpose of this calculation fs to fdentffy the applicable
sections of the NFPA Code addressed, determine a method of verifica-
tion for each applicable code section and confirm compliance for the
plant fire protection systems within our review.

2. 0 ASSUHPTIONS

For the purpose of this report, it fs assumed that under most conditions
the authority having jurisdiction was the architect/engineer (A/E) for the
plant who is American Electric Power Service Corporation (AEPSC) unless
otherwise indicated.

3.0 HETHODOLOGY

Reference Section 2.1.1 of ABB Impell Project Instruction PI-0120-164-01
Revision 0.

Justifications for deviations and open items identified in CCVC's, are
detailed fn Impell Technical Report No. 09-0120-0381. The basis for the
review of the fire protection systems against a specific code edition was
determined by reviewing the systems against the code edition in effect
during the time of the original system installation.

4.0 RESULTS

Reference the Code Compliance Verification Checklist.

N -C E C I NCE V I IC TI CHECKLIST
OONALO C. COOK UNITS 1 ANO 2

IY
z 'to AlaIN'Owl~S

ABB Irnpell Corporation

0120-164

0120-164-005
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References

.D M BKVJH. XhIK

1 0120-164405A

2 0120-164405B

3 0120-164405C

4 0120-164405D
t

5 0120-164405E

6 0120-164405F

7 0120-164405G

8 01 20-164405H

9 0120-164405l

10 0120-164405J

0120-108407.1

12 0941204123

13

14

15

16 PM 683

Fire'Zone 79 - Unit 1

Fire Zone 80- Unit 1

Fire Zone 84 - Unit 2

Fire Zone 85 - Unit 2

Fire Zone 90- Unit 1

Fire Zone 97- Unit 2

Yard - Unit 1

Yard - Unit 2

Fire Zone 28 - Unit 1

Fire Zone 30 - Unit 2

N A

NFPA 72D Document Verification
Checklist

ABB lmpell Code Compliance
Compliance Report

AEP NFPA Code Justmcation
Evaluations

Alison Controls tnc.
Manual for A888-M664/A

Record of Conversation
Between D. Kipley and
B. Gerwe

Plant Modification Project
for the tnstallation of
ACl A888-M664/A Panels

KL

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

5/11/88

5/88

6/17/88

9/15/86

7/27/90

01/07/87

NFP 720-C OE COMPLIANCE VERI ICATION CHECKLIST

OONALO C. COOK UNITS 1 ANO 2

BY OATE CMECKEO DATE

IL IIII
I'%ISIS
L1liVIOwlKNCM

ABB Impell Corporation

boa No 0120-164
CALO NO

0120-164-005

PAGE

'"25



QF~.
16A ABB Impell Memo No.M@07

on Alarm Circuit Supervision
7/AGED

17

18

14HP4030-STP-123

24HPM30-STP-123

Transformer Water Spray
Test

Transformer Water Spray
Test

GF//85)88

CF/(29'jGB

19 PMI-2270 Fire Protection Program

124HP4030-STP-125NS Non-Tech Spec. Required
Sprinkler Tests

16 tiiIF/tIB/87

1C/jt2/89

21 12-THP4030-IMP-142 Fire Det. 8 CO, System
Surv. Testing (6 Mo.)

10 6IF/t6'f87

22

23

12-THP 4030-STP-239 RCP Fire Det. 8 Water
System Test

124HP4030-STP-125CF Inside Containment Charcoal
Filter Fire Prot. Valve
Cyde

CP/Gl/K
I

~/2@89

24 12-THP 4030-STP.223

25 1-MPH 4030-STP432

26 2-MPH4030-STP432

Fire Protection Water System
Test

Inspection of the Fire Prot.
System Preaction Spray Headers
in Unit 1 Containment Bldg.

Inspection of the Fire Prot.
System Preaction Spray Headers
in Unit 2 Containment Bldg,

67/2R?/P3

GP/j1G'j86

a@m/86

27 124HP4030-STP-120VC Fire Prot. Yearly Valve Cycle
and Uneup Verification

28 1-IHP4030-IMP-190

29 2-IHP4030-IMP-290

30 1-THP4030-IMP-1 51

Thermistor String Fire Det.
System Operability and Calibration

Thermistor String Fire Det.
System Operability and Calibration

Ml yyy
Det. System

$0/65/,90

eW/~e/ao

mm/~/ao

NFPA ?20-C Df COMPLI NCE VERI IC TION CHECKL'IST

DONALD C. COOK UNITS 1 AND 2

BY OATE

5t=C tz, i lso
CHECKED DATE

4 %IIrare
ABB finpeli Corporation

Jcs No 0120-164
CALC NO

0120-164-005



BEP2lO.~ IlllE
31 2-THP48hlMP-251 Containment Cable Tray Fire

Det. System

32 124HP<03~-120W Fire Prot. Vahre Lineup
Venfication

14HPM24-101401-100 Annun ¹1:
Plant Fire System

24HPM24-201401-100 Annun ¹1:
Plant Fire System

1%HPM24-10240M50 Annun ¹2
Misc. Area Fire System

2%HPM24-202~NEO Annun
¹2'isc.Area Fire System

QQV~, ~ATF

5 01/25/90

11/17/88

03/10/86

12/30/86

01/22/87

11/06/86

37 Docket No.50415 Safety Evaluation Document
50416 of IMPC D.C. Cook Plant,

Units 1 8 2

04/26/90

37A 50415
5016

1-95907

2-95907

40 12-5152E

41 12-5152 J

42 12-5152K

43 12-5152L

44 12-5152M

Safety Evaluation
Report for BTP.APCSB 9.5-1,
Appendix A

QQ~WJtt:,@

Fire Prot. Transformer 8
Sprinkler Fire Systems Turb.
8 Aux. Bldgs.

Fire Prot. Transformer 8
Sprinkler Fire Systems Turb.
& Aux. Bldgs.

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot, Water

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot. Water

07/31/79

16 04/01/87

13 10/86

01/03/90

06/21/88

06/21/88

01/09/90

09/29/89

NFP 720-C OE COMPLI NCE VERIFICATION CHECKLIST

OONALO C. COOK UNITS 1 AND 2

BY

5 mg (~ i Ro

CATE CHECKEO OATE

lL IkIk
P%IiIN
LSCl OAOwMKIVCAI

ABB Impell Corporation

~CBNo 0120-164
CAt.C NO

0120-164-005

PAGE
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QF~FN ).

45

47

12-5152 N

1-98972

2-98972

Flow Diagram Fire Prot. Water

Fire Prot. Water Systems
Elementary Diagram
Fire Prot. Water Systems
Elementary Diagram

QEV~ DATE

3 09/13/89

9 11/05/86

9 10/24/86

49

51

12-5152A

12-5152B

12-5152C

12-5152 D

Row Diagram Fire Prot.
Water

Flow Diagram Fire Prot.
Water

Flow Diagram Fire Prot.
Water

Flow Diagram Fire Prot.
Water

03/23/88

04/07/89

08/04/88

12/04/89

52 1-98612

53 2-98612

54 1-98613

Plant Fire System Annun.
Elementary Diagram

Plant Fire System Annvn.
Elementary Diagram

Misc. Fire Area System 8
Vent Elementary Diagram

12 07/01/86

16 08/14/87

19, 10/30/87

55 2-98613

56 1-98969

57 1-12060

58 2-12060

Misc. Fire Area System 8
Vent Elementary Diagram

FP Systems Annun.
Elementary Diagram

DC Aux. One-Line 250V DC Bus

DC Aux. One-Line 250V DC Bus

17 10/30/87

06/08/87

02/26/87

10/06/86

BY OATE CHECKED

~ y,'Jy
OATE

~os No 0120-164
CALO NO

0120-164-005

PAQE

OF

JL ISIS/%IIIIi\itWOwlWVtM

ABB Impell Corporation

N PA 720-C DE COMPLIANCE VERI ICATION CHECKLIST

OONALO C. COOK UNITS 1 ANO 2



NFPA 72D - 1967 EDITION

PROPRIETARY PROTECTIVE SIGNALING SYSTEHS

viw cl d h fo ow
INITIAL SYSTEH
INSTALLATION DATE

Alison Controls Detection Panels wh'ich,include:

*a. Charcoal Filter Units:

182-HV-CFT-I (Detection Only)
IK2-HV-CFT-2 (Detection Only)

*b. Reactor Coolant Pumps

Units 152 Rcp Pump 0 1-4
(Detection only)

*c. Containment Alarm System Unit 152 (Detection Only)

d. Transformers

Unit I Hain
Unit 2 Hain, Phases 1-3
Transformer IAB 8 2AB
Transformer ICD 8 2CD
Transformer 101AB
Transformer 101CD 5 201CD
Transformer 201AB

e. Unit I 5 2 Turbine Building Wall Spray Systems

The "EF" Annunciator Panel Signaling Line Circuits only
for the Associated Detection and Sprinkler
Waterflow/Supervisory Systems were Reviewed in Items a
through e above

The Waterflow, Hanual Alarm and Supervisory Devices for
Suppression Systems installed in Fire Zones 79, 80, 84,
85, 90, 91, 96, 97, Yard Transformers and Turbine Bldg.
Walls*

*NOTE: The control panels for these detection,
waterflow, manual alarm and supervisory
circuits and devices for suppression systems
were reviewed for compliance with NFPA 72D
standard in ABB Impell Report No. 09-0120-
0123.

2/72

4/79

6/71

9/86
2/72
2/72
2/72
2/72
2/72
9/86

7/72

2/72

2/72

N P 720-CODE COMPLIANCE VERIFICATION CHECKLIST

DONALD C. COOK UNITS 1 AND 2

SY CATE CNECKEO

'R ~ g

CATE

IL IkIkI%IIII
JICJ HOwlNvtlW

ABB Irnpell Corporation

son No 0120-164
CAt.c NO

0120-164-005
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2032.

2033.

2034.

Equi paxint. All devices, cceblnat lons of devices,
and equipawint constructed and installed in
confonaity with this standard shall be approved
for ths purposes for which they are intended.

Acceptance Tests. Upon ceap)stion of a systea, a
satisfactory teat of the entire installation shall
be iaade in the preSenCe Of a repreaentatiVe Of the
authority having Jurisdiction.

Halntenance Agreeuent. Where required by the
authority having 1urisdictlon, a satisfactory
a9reeaent on the iaaintenance, operation, and
efficiency of the systea shall be provided. All
systeas shall be under the supervision of
qualified persons satisfactory to the authority
having Iurlsdiction. These persons shall cause
proper tests and inspections to be Bade to
prescribed intervals and shall have general charge
of all alterations and additions to the systems
under their supervision. For sprinkler waterflow
alaraI teats, an actual ~ster flow, through the use
of a test connection, shall be the Iaethod employed
for testing the reliability of the sprinkler alana
unit as a whole. For a wet pipe systea, the test
connection at the extrealty of the systea shall be
used.

W, 0 Ceap)yi A'll sprinkler A)aria and
supervisory devices snd ACI A909 Panels
are considered approved based on ths
~valuation psrforiasd ln Report No. 09-
0120-0123 Rsf: 91'I, 12, 15

Does Not Ccaaply: All push button iaanua)
stations and ACI A888-H664/A Panels are
not approved. Reft s 11, 12, 16

Open Iteai Data was not available for
review of ACI A909 panels and sprinkler
alarm devices. Reft 9 1

Ceap)yt Ths review of plant
sedificatlon (PH) package No. 683
indicated that acceptance testing was
performed with pro1ect Iaanagsrs presen't
(IAHPC) .
Ref: 16

Caaplyt 111th the exception of charcoal
fi'Iter units, all systeas are iaaintalned
and tested by qualified personnel.
Reft S 11, 17-26

Does Not Caaplyi Charcoal filter unit
spray systeias are not verified by
flowing water dur1ng testing.
Ref: S 11, 1)-26
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2046.

2047.

2122.

2154.

Voltage Variation. A system shall be so designed
ana installea that it shall be capable of
performing its intsndea function at 85 percent and
at 110 percent of the rated voltage.

Rewlnaing of Resetting. All apparatus requiring
rs'wlnalng or resetting to mainta1n normal
operat1on shall be restored to normal as promptly
as possible after each test or alarm, and kept 1n
normal condition for operation

Hiring cables, and terminal and junction
facilities, unless adequately prot.ected, shall bs
located where they are not exposed to hazardous or
corrosive atmospheres, stored combustible
materials, or to other potential hazards which
might cause disruption of service.

Limited Energy Applications.

Approved cable meeting ths requirements of
Paragraphs 2155 and 2156 may be used in circuits
having energy limiting characteristics as follows:

a. Circuit voltages not to exceed those shown in
Column 1 of Table l.

b. Haxlmurx fault currents asslqned into ths
circuit not. to exceed those shown ln Column 2
of Table I.

Ccmplyz Panels are connected to the 250
VOC plant emergency power system wh1ch
1s a regulated system such that voltage
fluctuations ars unlikely.
Reft 8 12, 14, 38, 39

Ccmplyl 'With the exception of the wet
systems, transformer systems, and
exposure protect1on systems 1solation
valve tamper swltChes, the alarm system
is prcaptly reset to normal after each
alarm or test.
Ref: S 11,17,18,20,22-24,27

Does Not Ccmplyz Valve tamper switches
for all wet, transformer, and exposure
protect1on systems are not vsrif1ed for
operability during testing.
Ref 'I 1 ~

'll
~ 18 ~ 20 ~ 22 ~ 23 ~ 24 i 27

Hot Applicable: The areas revisited are
not corrosive or hazardous to the
equipment installed. Reft - S 1-10

Ccmplyt Based on the former AEp
svaluat1on for HFPA 720 Section 2154, in
Report No. 09-0120-0123, this code
section is considered acceptable.
Reft 13



COBE COHPLIANCE VERIFICATION CHECKLIST
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c. Nonlnterchanqeable overcurrent protect>on not
tO eXCeed that ShOwn Sn COluan 3 Of Table 1.

Information Required
Verification Hethod

W = Walkdown
0 = Oocuaent Search
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2212.

2220.

2221.

d. Energy limitations not to exceed those shown
in Coluen 4 of Table 1.

Equiixsent. The equipeent shall be approved for
the particular applicat1on.

Light and Power Services.

General. A reliable electrical light or power
service nay be used as a source of supply for
fire-protective signalcng systeas under the
following conditions:

a. Two-Wire Supplies. A two-wire supply circuit
nay be used for either the pain operating
power supply or the trouble signal power
supply of the signaling systea.

b. Three. W'ire Suppl1es. A three-w>re a-c and d-
c supply circuit having a cont1nuous unfused
neutral conductor, or a polyphase a-c supply
circuit having a cont>nuous unfused neutral
conductor where interruption or one phase
does not prevent operation by the other phase
may be used with one side or phase for the
trouble signal power supply of the signaling
system.

W, 0 Ccepiy: See response to Code Sect1on
2032.

Ooes Not Ccaplyt See response to Code
Section 2032.

Coeply: All ACI Ag09 and A888-H664/A
panels are supplied VIA a two wire
conduit for the aain supply only. Based
on the 3ustification aude in Ref. 12 for
720 Section 2221, this condition is
cons1dered equivalent.
Ref: s 12, 14

7C
I

CA



CODE COHPLIANCE VERIFICATIOH CHECKLIST
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Information Required
Verification Hsthod

H = Malkdown
0 = Document Search

Sisnsary of Results
(List results and reference
details in calculations,

sketches, etc., as required)

CD

2223. An OVSrCurrent prOteCtive deViCe Of Suitable
current-carrying capacity and capable of
interrupting the maximum short-circuit current to
which it may be subjected shall be prov1ded in
each ungrounded conductor. the overcurrent
protective device shall be enclosed in a locked or
sealed cabinet located immediately adjacent to the
point of connection to ths light and power
conductors.

W, 0 Comply: A revie~ of wiring diagrams
indicates that all breakers ars properly
labeled. All transformer detection
panels are connected to one dsd1cated
c1rcuit for Dnit ia2 accordingly.
Ref. s 46,47,57,58
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2251.

233'1.

2341.

A rect1fier power supply, employed as a direct
source of supply for a signalling system, shall be
approved for the purpose and of adequate capacity
to maintain voltage rsgulat,ion between 130 percent
of rated voltage at no load and 100 percent of
rated voltage at maximum rated load.

A svstsm control unit shall be protected on the
supply sids by overcurrent devices having a rating
not greater than 150 percent of the rating of ths
control unit.

A transf)rmsr shall be protected on either ths
primary or secondary side by overcurrent devices
having a rating not greater than the continuous
duty rating of the transformer unless the current
is limited to the same value by other approved
means.

W, 0

Open Item: Documentation was not
available to verify compliance for th1s
code section.

Ccmpiyt Based on the review of the
sngineer1ng evaluat1on performed on
6/17/88 for Sections 2251 and 2331
deficiencies, the intent of th1s code
section is being met.
Ref: S 46,47,13

Open Item: ACI data on the A888-H664/A
power supply was not ava1lable to ver1fy
compliance for this code section.

Open Itemi Documentation was not
available to verify compliance for th1s
code section.
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2411.

2422,

Code Section

Except as other»ise permitted In this standard, a
system shall be electrically supervised so that
the occurrence of a break or a ground fault
condition of its 1nstallation-»iring circuits
which prevents the required operation of the
system, or failure of the main power supply
source, »ill be indicated by a distinctive Irouble
sIgnal.

SIgnal Initiating Circuits. All circu1ts for
SIgnals inItiatsd by ths operation of fire alana
boxes, fire detectors, automatically operated
transmitters, or other appliances or devices »hich
initiate or transmit signa'ls either manually or
automatical)y, except:

a) A noninterfering shunt circuit, provided that
a fault condition of the shunt circuit »iring
results only in the loss of the
noninterfering feature of operation.

b) The circuIta of a Supplementary signal
annunciator, provided that the fault
condition of this circuit »iring results only
in the loss of annunciation:

c) The cIrcuits»ithin InitiatIng dsvIces»here
wiring termina)s of such devices ars
connected in)mull.ipls across electrically
supervised circuIts.

Information Required
Verification Hsthod

M = Ma)kdo»n
0 = Document Search

SuaIsary of Results
(List results and reference
details in calculations,

sketches, etc., as required)

Comp)yt All ACI Aces-H444/A panels
properly supervise all required
functions. Rsf: S 11,14,44,4T

Ooss not complyt All Sprinklor
alaraAupervi sory dev1ces ars not
supervised by the EF" panel. All ACI
Aggg panels properly supervise all
functions except manual station and
release circu1ts.
Raft 4 11„14,44,4T

Does Hot Ccaplyt See response to Code
Sect ion 2411.
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2431.

2432.

2631.

Distinctive Trouble S1gnals. Trouble signals
shall be dist1nctive from both alarm and
supervisory signals and shall be indicated by the
continuous operation of a sounding appliance or
~here there is supervisory attendance at all
times, a suitable coded signal. An audible
trouble signal may be coaIDon to several supervised
circuits.

Silencing Switch. A switch for silencing the
trouble signal sound1ng appliance shall be
permitted only if it transfers the trouble
indication to a lamp or other acceptable visible
indicator adjacent to the switch. 'Ihe visual
indication shall remain operated untI1 the
silencing s»itch is restored to its normal
posit1on unless the audible trouble signal will be
obtained when a fault occurs without restor1ng the
s~itch to normal, or unless the aud1ble trouble
signal is again energized upon correct1on of the
fault.

Xhen both sprinkler supervisory signals and fire
or waterf low alarm signals are transmitted over
the same signaling line circuit, provision shall
be made.to either obtain alarm signal precedence
or sufficient repetition of the alarm signal to
prevent the loss of any alarm signal transmittal
devices.~ The trouble signal of a ccebined alarm
and supervisory signai circuit shall not be used
for the supervisory signal feature, except as
indicated in Paragraph 3422.

X, 0

Hot Applicablei Since all ACI panels
are in remote locations from the
hazards, audible dev1ces are not
provided. All signals are sent to the
control room.
Reft S 11,14,46,4T

Hot Appl1cablet See response to Code
Section 2431.

Ccmplys ACI Aggg and A888-H664/A panels
transmit alarm/trouble signals over
separate c1rcuits and al I sprinkler
alarm and supervisory signals are
transm1tted separately to the "EF
panel.
Reft s 22, 46, 4T

Does Hot Cceplyz RCP Pump and Charcoalfilter unit alarm and trouble signals
are transmitted as a non-distinctive
sIgnal to the "EF panel.
Refs S 22, 46, 4T
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ARTICLE 310. HANUAL FIRE ALARN SERVICE.

Information Required
Verification Hethod

M = walkaown
0 = Document Search

Summarv of Results
(LiSt results ana reference
details in calculations,
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3111.

3112.

3423.

3424.

General. Hanual fire alarm boxes shall be
approved fo< the particular application and shall
be usea on)y for fire protective signaling
purposes. Combined tire alarm and watchmen's
signal ling boxes are acceptable.

HOunting. Each box shall be securelv mounted. It
is recosiaended that the bottom of tne box be not
less than 4-1I2 feet and not more tnan 6 feet
above the floor )eve).

ART ICLE 340. SPRINKLER ALARN 6 SUPERVISORY
SERVICE.

Signal Identification. The signa)s receivea shall
indica'Le the particular element, of the sprinkler
prOper'Ly ~hiCh iS abnarmal ana when it haS been
restored.

Tampering. )A signal attachment ana its circuits
shall be so aesiqnea ana installea Diat thev
cannot be readily tamperea with or removed »ithou'L
causing a signal to be produced.

M, 0

Does Not Comp)y: Based on the review of
Ref. 12, section 3111.4)a.. the xFRH
push Buttons cannot be considerea
equivalent to approved devices since
theY are tVPiCal Of the HOSe Syatem
Hanual Stations
Reft s 11, 5, 6

Does Not Comp)yi The push button manual
stations were mounted 4'r 4'-3 above
the finishea floor which is lower than
the 4' 6 AFF requirement.
Reft 1-10

Comp)yi See response to coae section
263'I

Does Not Comply: Distinctive- signals
are not prov'ided for the waterf low and
supervisorv devices for the RCP pump
spray systems.

Complyi See response to Code Section
2411

Does Hot Comp)y: See response to Coae
Sec'tion ~411
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3431.

3441.

3442.

Cods Ssctron

General. Provision sha) I bs made to indicate ths
flow of water in a sprinkler system, except
movement of water dus to waste, surges, or
variable pressure, by an alarm signal. The
waterf)ow s1gnaling attachment shal) operate to
indicate any loss of )ow of water occurring at a
rate of ten or more gallons per minute.

General. Provisions shall be made for supsrvisIng
the required conditions, ~hich are essential for
the proper operation of sprinkler systems, except
those related to ~ster mains, tanks, cisterns,
reservoirs, and other contarnerS of ~ster
controlled by a municipality or a public utI)ity.
Gate Valve Position Supervision. A gate valve
shall be supervised to obtain two separate and
distinctIve SIgnals, one indicating msvement of
the valve to its normal position and ths other
Indicating restoration of the valve to its normal
posItion. Ths off-normal signal. shall be obtained
e1thsr during the first two revolutions of a hand
wheel or when the stem of the valve has moved one-
fifth of the distance free its normal position.

a) Where the sIgnaling attachments of two or
more:valves utI) ize a common crrcuit. a
restoration signal shall be obtained only
when,all of the valves of the group are in
the 1 g normal pos 1 t1ons.

b) *n attachment for supsrvISInq ths poSItron of
a gate valve shall not interfere wrth the
operation of the valve nor obstruct the vIew
of Its Indicator nor prevent access to Its
stuffing box.

Information RsquIrsd
Verification Hsthod

W = Wa)kdown
0 = Document Search

H, 0

W, 0

Surrraarv of Results
(List results and reference
details in calculations,

sketches, stc., as required)

Ccmplyt Waterf)ow switches are prov1ded
for all wet type systems reviewed.
Reft 1-10, 40»45

Does Hot Ccmp)yt Hatsrf low devices are
not provided for hose stat1on risers,
Transformer, exposure protection and
charcoal filter spray systems.
Reft 1-10. 40-45
Does Hot Comply: See the response to
code Sections 3442 and 3443

'cmplyi

Ths tamper a~itch devices do
not obstruct the operat1on or servicing
of valves and are w1rsd such that all
tempers are required to be restored to
norma)" prior to restoration of the

circuit.
Reft 1-11, 52-56

Does Hot Ccmplyt The EF panels do not
provide restoration signals,
Reft 1-11, 52-56

Open Item: Transmission of tamper off-
normal signal could not be verified.
Ref: 1-11, 52-56



CODE COHPLIAHCE VERIFICATION CHECKLIST
IIEPh.l&:LM

@~PWCA 1'

Code
Section

No ~

Code Section Inforaation Required
Verification Hethod

H = Halkdown
D = Document Search

Suaisary of Results
(List results and reference
details in calculations,

sketches, etc., as required)AZ
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3443. Pressure Supervision. Pressure sources shall besupervised to obtain two separate and distinctivesignals, one indlcatinq that the required pressurehas been decreased or increased and the otherindicating restoration of the pressure to itsnormal value.

a) A pressure supervisory signal attactvaent for
a pressure tank shall indicate both high andlow pressure conditions. A signal shall beobtained when the pressure is increased'or
decreased ten pounds free the required
pressure valve.

b) A pressure supervisorv signal attachment for
a dry pipe sprinkler system shall indicateboth high and low pressure conditions. Asignal shall be obtained wnen the requiredpressure is increased or decreased 1n
accordance with the requireaents of theauthoritv having jurisdlct1on.

c) A steam pressure supervisorv attachment shallindicate a low pressure condition. A signalshall be obtained when the norma) pressure isreduced to a value which ls not less than 110percent of the alinlmua operatinq preSSure ofthe steaa-operated equipment supplied.
d) An attacheent for supervising the pressure ofother spurces than those specified abovesha) 1 bt capabie of being applied and

operated as required by the authority havingjurisdiction.

H, D Hot Applicable: There are no pressure
tanks, drV piPe systemS, Or Steaai Pvnpsin the areas reviewed.

Coeplyi RCP pump sprinkler piping is
supervised.
Ref: 22, 33, 34, 48-51

Does Hot coeply: RcP puep pipingsupervision to A)00 panel not to "EF
panel, it is non-distinctive.
Ref: 22. 33, 34, 48-51
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Code
Section

No.
Coda Section

ARtICLE 350. AVTOHATIC SM" AtARN SERVICE.

Information Required
Verification Hethod

W = Walkdovn
0 = Document Search

Summary of Results
(List results and reference
details in calculations.

sketches, etc., as required)
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3541.

3542.

A)1 equipment requiring servicing shall be readilv
accessible and shall provide practlCal means of
cleaning parts vhlch accumulate dust, replacement
of il!umlnating lamps, etc.

Suitable and practical facllitles shall be
provided to permit periodic testing for
sensitivity.

Comp'lyl All pressure, valve tamper,
actuators and alarm panels are
accessible for maintenance.
Ref: 1-10

Ooes Hot Comply« Line type heat
detectors are verified for their loop
resistance value under the referenced
procedures ulth a Fluke Hodel «8050
diqital nultineter. This is true for
all detectors except the RCP pump
detection circuit since these circuits
are not verified for their loop
resistance value.
Ref: 21-23, 28-31
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3543. The equipment shall oe inspected monthly and
maintained ln proper operating condition.

Ooes Not Comply« ACI ATOO-9 and 6001
panels are inspected every 18 nonths.
AcI A909 and A&88-N664/A Panels
inspected at 6 «enths and 12 months
respectively.
Reft 19

Comply: Sprinkler system plPing and
valve veriflCation is inspected senthlv.
Naterf lou testing ls done at 6 month and
1& month intervals. Hose racks are
Inspected monthly and hoses hydro tested
every 12 months.
Ref« 19
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Code Sect>on

CNAP1'ER 4. PROPRIETARY SVSTEHS.

Information Required
verif>cation Method

N = Malkdown
0 = Document Search

Suavaary of Results
(cist results and reference
details 1n calculations.

sketches, etc. ~ as required)
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401 I ~ The provzsions of this art>cle shall applv to a
svstem superv>sed bv ccmpetent and experience
personnel in a cenCral supervising station at the
propertv protected. The system is to include
equipment and other facilcties required to permt
the operators to test and operate the system and,
upon rece>pt of s>gnal, to take such action a
shall be requ>red under the rules established for
their guidance by Che authority having
.jurssdict>on. The system shall be maintasned and
tested bv owner personnel or an organization
satisfactory to the authority hav>ng Jurisdiction.
Theae SVStemS are deaignated ClaSS A and "ClaSS
8 , except as indzcated in Paragraphs 4012, belou.
Class A system provides emergency operatson for
f)re alarm, uacerfiou alarm, and guard's tour
signals during a szngle break or a szngle ground
fault of the signalsnq line circuit. A Class 8
svscem does not 1nolude this emergency operating
feature.

Comply: The ACI A909 detection and
A888-H664IA circuits are Class 8
circuits.
Ref: 11, 14, 46, 4T

Ooes Not Comply: The EF: panel and ACI
A909 manual stat>on and release circuits
are intended to be Class B. Houever,
the circuits for the EF panel do not
supervise for an open c1rcuit and the
ACI manual station release c1rcuits are
not supervised for open or ground fault
conditions. Ref: 11, 14, 46, 47
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4031.

Code SectIon

General. The central supervIsorv statIon shall
have rel1able means for transmittIng fire alarms
to the fire department over wIres electrIcally
supervISed and under the control of the plant
owner or occupant.

where permissible and deemed necessary the
means shall consist of a direct electrically-
supervISed lIne to the fIre department,'with
suItable code-sendIng devIce and regIster, or
a munIcIpal fIre alarm box, eIther of
Ordinary Or auxIIIary type, ~ithIn fifty feet
of the central supervIsIng station.

b. It IS reCoaxaenaed that there be a telephone
line from the central supervIsing station to
the fire department, such 11ne to available
at all times and Independent of the plant
telephone switchboard.

Informat Ion Required
Verificat1on Hethod

W = Walkdown
0 = Document Search

SImvxary of Results
(List results and reference
detaIls 1n calculatIons,

sketches, etc., as required)

Ccmplys Although a reliable" means of
transm1tting fire alarm signals to off
site fire departments is not provided,
the .iustification proy1ded for T20
Section 4031 1n Ref. 12 still applies.
Ref: 12 '9
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Informat Ion Required
Verification Hethod

W = Walkdoun
0 = Oocument Search

Summary of Results
(List results and reference
details in calculations,

sketches, etc., as required)
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4041.

4042.

4051.

4052.

The proprietary system shall be arranged to
receive and record all signals received at lts
central supervisory station and transmit to the
fire department, lndlcatlon of the buildings or
group of buildings from uhlch an alarm has been
received.

a.
b.

Current strength on each circuit.
voltage across terminals of each clrcult at
the inside terminals of protective devices.
Voltage betueen ground and each side of each
circuit.

Devices. Except as otherulse permitted by the
authority having,lurlsd1ctlon and as otherulse
Indicated in Paragraph 3335 complete and
satisfactory tests of all coded and non-coded
signaling devices shall be made quarterlv.

Recording Devices. Recording devlCeS Shall be
designed and arranged to provide 4 permanenL
record. The time of receipt of all recorded
signals shall be marked adiacent to the signal
preferably by automatic means.

Clrcults. Facilltles shall be provided at the
central supervlSlng Station on all circultS
extending-from the central supervisory statlOn and
on all legal current sources at the central
supervisory station for making the folloulnq daily
tests:

W, 0

W, 0

Ccmplyl Although the EF" panel is not
provided with an autcmatlc printer for
signals received. the just(f(cation for
section 4041 and 4042 of NFPA 720 in
Ref. 12 st1ll applies.
Ref: 1-12

Ooes Hot Ccmply: Containment area
detection does not provide adequate data
on location of Fire (i.e. elevation or
section of containment)
Ref: 433,34

ccmplyl Reference the results of code
Section 4041.

Comply: Although daily alarm circuit
tests are not performed. the NFPA 120
section 4051 .Iustification in Ref. 12
still applies.
Ref: 12

Complyl See response to code section
2034.

Ooes Hot Ccmplyl See response to code
section 2034.
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Code
Section

No.

4053.

4061.

4091.

4101.

Code Section

Records. A cceplste record shall bs kept of the
tests and operations of each svstem. The record
shall be available for examination and, »here
requ1red. reported to the authoritv having
.lurlsdiction.

General. The aevlces ana circuits shall be
deSiqned and lnStalled SO aS tO eeet SuCCeSSfully
the most severe conditions liable to be est in
practice. No chanqe or alteration shall be made
without approval by the authority having
,iurisdlction.

General. Circuits shall be so arranqed that a
single break or 4 single qrouna shall not cause a
fa'Ise alarm slqnal. A break or a qround »hich
prevents Che normal functioning of any CirCuit
shall be automatically indicated at the central
supervisory station by a trouble signal »hich »111
compel the attention of attendants. The trouble
signal shall be distinguishable fraa other
signals, qxcepl. »here such other signals denote an
abnormal condition of supervised parts of a fire-
extinguishing system.

General. Arrangements shall be eaas to furnish
such reports of signals that eav be received and
ln such form as mav be required bv the authority
having iurisdictlon. Daily reports may be
required.

Information Required
Verification Hethod

W = Walkdown
0 = Document Search

W, 0

Simrrary of Results
Ilist results and reference
details in calculations,

sketches, etc.. as required)

Ccmplyl Al I tests ars properly
documented, ho»ever. valve tamper
devices are not verified for
operability. The justification for HFPA
720 Sect1on 2034 in Ref. 12 is still
valid.
Ref: 11, 12, 14, 32, 46, 47

Ccmplyl The flexible conauit for all
»aterflo» ana supervisory alarm aevlCeS
except for the Unit 2 201AB d 201CO
transformer spray systems, were not
seal tight type'conduit. Ho»ever,

based on the 720 Section 2122
justification ln Ref. 12 'his coas
section is being eet.
Ref: 1-12

Carply: ACI 6007, A700-9, A924 and
A888-H664 panels supervise all circuits
properly.
Ref: 11. 14, 46, 47

Doss Not Ccmply: the EF panel wi I I
indicate a ground fault but.not an open
circuit as a trouble condition. ACI
A909 detection circuits ars properly
supervised but the eanual station and
release circuits ars not supervised for
open and grouna fault conaitions.
Rsf: 11 '4, 46, 47
Does Not Coiiply: Fire reports ars
generated with the eroeptlOn Of
supervisorv or trouble reports which are
not qenerated.
Ref I 19
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4111.

4121.

Code Section

upon receipt of trouble siqnals or other signals
referring to matters of purelv equlPmsnt
maintenance of the slqnaling svstem. the station
operator shall Iacueaiately send a runner to
investigate and, if possible, see that the trouble
Is rsmedted at once.

written notice shall be given the authority havinq
Purisdtction and the property owner in all cases
where service of the stqnaitnq system ls
Interrupted and Is not Iucusdiately corrected.

1«O alternate main pOwer Supply SOurCeS Shal I be
provlaed wlthln the supervisorv central station.
lhe SeConaarV source shall be Independent of other
sources and a high aeqree of reliabtlitv. The
secondary source shall be arranged as follows:

Information Required
VerlfiCation Hethod

X = Xalkdown
O = Oocumsnt Search

Scmvuary of Results
(I.ist results and reference
details in calculations,

sketches, etc., as required)

ccmplyt The operators are required to
take corrective action upon receipt of a
trouble condition.
Reft 19 '3-36
Does Hot Comply: A written notice of
system impairment is not required to be
aocumented by operator procedure.
Reft 19, 33-36

Ccmplyt Secondary power is provided and
in compliance «1th this code section.
Reft 11, 12, 46, 47
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It shall not operate through or be aepenaent
upon the same motor-qenerator, convertor, or
other device havinq movlnq parts which
supplies the prtmury Or nOrmal supply, except
that nO addttlOnal SOurCe Of ps«sr iS
required when a storage battery floating on a
rectifier or generator is capable of currying
the load without the battery. The same
regulation shall be provided as requirsa ln
Para'graph 2251.

It spall be of such capacltv ana rellablllty
as td assure svstsm operation, in case of
interruption of the normal supplv. for a
PeriOd Of 24 hOurS, and Shall have. In
addition. at the conclusion of this 24 hour
perloa. a residual capacitv sufflclent to
operate the svstsm t.hrouqh at, least one
ccmplete cycle of alarm lnttlat,lon.
transmission. 4na reqistrat,ion.
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c. It shall automatically supply the circuit or
circuits upon loss of the normal source
within 30 seconds: this automatic feature mav
be omitted if suitable provisions are made
for manually transferring to the secondary
source within 30 seconds.

d. The secondary source may be used for trouble
signai power supply.

Information Required
verification Hethod

H = Maikdown
D = Document Search

Sulvlarv of Results
(List results and reference
details in calculations,

sketches, etc., as required)
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CALCULATIONI PROBLEM COVER SHEET

Calculation I Problem No: PL2G'- ILL

Tiiie: I FiA 7Z MM~ Co L i IDLYNvQ
Client: Job No:

Pro)ect: Pi~. CCZ 4- 5>7840&(0 ~PS W~)|.,'~
Design Input I References:

Assumptions:

cg~w ~c "Y(G'U

Method:

~ectia4 ~>

Remarks:

4.P

REV. NO. REVISION

o> V >A@I /~m>
APPROVED DATE

Sheet of



1.0 PURPOSE

1.1 The purpose of this calculation fs to identify the applicablesections of the NFPA Code addressed, determine a mdthod ofverification for each applicable code section and confirm compliancefor the plant fire protection systems within our review.

2.0 ASSUHPTIONS

It is assumed that the detectfon arrangement for the charcoal filter unitsare typical with exception of change in the number of charcoal filterbeds.

3.0 HETHOOOLOGY

Reference Section 2. 1. 1 of ABB Impell Project Instruction Pl-0120-164-01,Revision 0.

The basis for the revfew of the fire protection systems against a specificcode edition was determined by reviewing the systems against the codeedition in effect during the time of the original system installation.
4.0 RESULTS

Reference the Code Complfance Verification Checklist.
5.0 REFERENCES

NFPA 72E-CODE COMPLIANCE VERIFICATION CHECKLIST
0 NALD C. COOK UNITS ) AND 2

AII
EEEE aeEIE EOEEe

ABB Impell Corporation

~ wo 0120-) 64

0120-)64-006

I' E



References

~REF N 1K%~. DA'K

1 0120-164406A

2 0120-164406 B

3 0120-164M6C

4 0120-164406D

5 0120-164406E

6 0120-164406F

7 0120-164406G

8 0120-164406 H

9 0120-164406l

10 0120-1644KJ

11 0120-164-006K

12 0120-164405

13 09%1204123

14

16

I ATI

XFRM 101AB

Start Up XFRM 101CD

Aux. XFRM 1CD

Aux. XFRM 1AB

345KV Main XFRM

Unit 2 Aux. XFRM 2AB

Unit 2 Aux. XFRM 2CD

Unit 2 Main XFRM

Unit 2 Start Up XFRMS

Charcoal Filter Units

RCP Pumps

*

NFPA 72D Code Compliance
Vermcation Checklist

ABB tmpell Code Compliance
Report

AEP Evaluation Document

Alison Controls Inc.
Manual for A888-M664/A

Record of Conversation
Between D. Kipley and
B. Gerwe

12/90

12/90

12/99

12/99

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

05/88

06/17]'88

09/15/86

07/27/90

17 PM 683 Plant Modification Project
for the Installation of
ACI A888-M664/A Panels

01/07/87

NFPA 72E-COOE COMPLIANCE VERIFICATION CHECKLIST
OONALO C. COOK UNITS 1 ANO 2

SY DATE

I lan
CMECKEO DATE

IL lkIk
P%IPliJill%Awe NllrEII

ABB Impell Corporation

~os No 0120-164
CALC NO

0120-164-006
3
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MB

18 14HP4030TP-123

19 . 24HP~STP-123

20 PMI-2270

Transf'ormer Water Spray
Test

Transformer Water Spray
Test

Fire Protection Program

07/25/88

12/29/88

16 02/09/87

21

22

23

24

25

12%HP<030-STP-125NS Non-Tech Spec. Required
Spnnlder Tests

12-THP4030-IMP-142

12-THP450-STP-239

Fire Det 8 CO, System
Sunr. Testing (6 Mo.)

RCP Fire Det 8 Water
System Test

12%HP<030-STP-125CF inside Containment Charcoal
Fiiter Fire Prot. Valve
Cycle

12%HP<030-STP-125CV Inside Containment Charcoal
Filter Fire Prot. Valve
Cycle

10

10/12/89

07/16/87

07/06/90

02/23/89

02/23/89

26

27

1-MPH<030-STP432

2-MPH4030-STP432

Inspection of the Fire Prot.
System Preaction Spray Headers
in Unit 1 Containment Bldg.

inspection of the Fire Prot.
System Preaction Spray Headers
in Unit 2 Containment Bldg.

03/13/86

02/22/86

28

30

31

32

1-IHP4330-IMP-190

2-IHP4030-IMP-290

1-THP4030-IMP-1 51

2-THP4030-IMP-251

Thermistor String Fire Det. ~ -- 3
System Operability and Calibration

Thermistor String Fire Det.
System Operability and Calibration

Containment Cable Tray Fire
Det. System

Containment Cable Tray Fire
Det. System

124HP4N-STP-12QVC Fire Prot. Yearly Valve Cycle
and Uneup Verification

07/19/90

04/05/90

07/19/90

07/19/90

01/25/90

NFPA 72E-COOE COMPLIANCE VERIFICATION CHECKLIST
OONALO C. COOK UNITS 1 ANO 2

BY DATE CHECKED DATE

AL MM
P%MSS

, ABB Impell Corporation

aoB No 0120-164
CAt.C HO

0120-164-006

PAGE
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QQF~N.D MENT N M

33 124HP<03~-120VV Fire Prot. Valve Lineup
Verification

34 1-OHPA024-101~1-100 Annun ¹1:
Plant Fire System

35 24HPQ024-201~1-100 Annun ¹1:
Plant Fire System

36 1%HP<024-10240M50 Annun ¹2:
Misc. Area Fire System

37 24HP<024-20240M59 Annun ¹2:
Misc. Area Fire System

QgVJg?, ~AVE

0 f4>/r1%/88

M/10/86

12/GG/86

.'t/22/87

11/06/86;

38 RFC¹12-2521

39 RFC¹12-2741

40 RFC¹12-1843

41 RFC¹01-2679

42 RFC¹02-2694

43 RFC¹12-2678

44 RFC¹12-2231

50 Docket No. 5(M15
50416

Fire Detection Design
Packet

Fire Detection Design
Packet

Fire Detection Design
Packet

Fire Detection Design
Packet

Fire Detection Design
Packet

Fire Detection Design
Packet

RCP Pump Fire Detection
Supp. Protection
Modification Packet

I M

Safety Evaluation Document
of IMPC D.C. Cook Plant,
Units1 &2

08/1'+85

02/13/87

1O/ZZ/87

0&1 Ctt/KT/86 ',

0&1 OS/a2/86

0&1 12/18/87

03/2T/87

04/26/90

1-95907 Fire Prot Transformer &
Sprinkler Fire Systems Turb.
& Aux. Bldgs.

16 04/Ot'/87

SY CATE
SQ'HECKEO

CATE
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MBeE~.~
61 2-95907 Fire Prot. Transformer &

Sprinkler Fire Systems Turb.
& Aux. Bldgs.

BR%J82 ~AK
13 10/86

62 12-5152 E

63 12-5152 J

64 12-5152K

65 12-5152L

66 12-5152M

67 12-5152 N

68 1-98972

69 2-98972

70 12-5152A

71 12-5152B

72 12-5152C

73 12-5152 D

74 1-98612

75 2-98612

76 1-98613

77 2-98613

78 1-98969

Flow Diagram Fire" Prot. Water

Flow. Diagram Fire Prot, Water

Flow Diagram Fire Prot. Water

Flow Diagram Fire Prot. Water

Row Diagram Fire Prot. Water

Row Diagram Fire Prot. Water

Fire Prot. Water Systems
Elementary Diagram

Fire Prot. Water Systems
Elementaiy Diagram

Flow Diagram Fire Prot.
Water

Flow Diagram Fire Prot.
Water

Flow Diagram Fire Prot.
Water

Flow Diagram Fire Prot.
Water

Plant Fire System Annun.
Elementary Diagram

Plant Fire System Annun.
Elementary Diagram

Misc. Fire Area System 8
Vent Elementary Diagram

Misc. Rre Area System &
Vent Elementary Diagram

FP Systems Annun.
Elementary Diagram

12

'6

19

01/03/90

06/21/88

06/21/88

01/09/90

09/29/89

09/13/89

11/05/86

10/24/86

03/23/88

04/07/89

08/04/88

12/04/89

07/01/86

08/14/87

10/30/87

10/30/87

06/08/87
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79 1-12060

80 2-12060

DC Aux. One-Une 250V DC Bus

DC Aux. One-Line 250V DC Bus

QQV~, /)ATE

2 02/26/87

0 10/06/86
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CODE COHPLIANCE VERIFICATIOH CHECKLIST
~~~974

Hl

O
m
z

ITl
X D

Code
Section
No.

Code Section
Information Required
Verification Hsthod

H = Walkdown
0 = Document Search

Succlsary of Results
(List results and reference
details in calculations,

sketches stc. as required)

The evaluation of the installation and maintenance of the automatic fire detectors was based on the edition that was ln effect at the time the alarm
system was specified on April 2, 1971. Since NFPA 72E was not adopted until 1074, this edition was used as ths basis for tha initial lnstallatlon:of
the devices.

The following systems/areas were evaluated under the requirements of NFPA 72E, 1974 Edition:

UI

z'lA3 ~

CD

CD
CD

CD

n
CD
CD

fO
m
In

CD
m

Unit I 8 2 Turbine Building Hall

Unit I 8 2 Containment Charcoal Filter
Unit and Reactor Coolant Pump Suppression
Systems, Unit 1 8 2 Containment Cable Tray
Detection Circuits

Yard

66-68, 74-76,
101-104

0 C-0r OI

g5

CD N
I CD

I
Ch w
I

CD
CD
Ch

Q

~~ gym

CD

n
CD

I

n
m(m
R7

n
n

n
mn
I

CCl

2-5.2

2-5.2.1

2-6

2-6. I

2-6. 5

Unit I a 2 Transformer and Turbine Hall
Hater Spray Systems

Yard

Upon completion of the installation, a
satisfactory test of the fire detectors shall be
made ln the presence of a representative of the
authority hiving 3urisdiction.

~N~A8IJIIil

where sub)set to mechanical damage, detectors
shall be protected.

Detectors shall be installed in all areas where
required by appropriate NFPA Standard or the
authority having jurisdiction. Hhsre total
coverage is required this shall include all rooms,
halls, storage areas, basements. attics, lofts,
spaces above suspended ceilings, and other sub-

Page I

H. D

Open Item: Documentation was not
provided to verify the presence of the
A/E (AEPSC) during testing.
Refl 38-44

Complyl All detectors reviewed were
installed such that the potential for
mechanical damage was negligible.
Ref: 1-11

Hot Appl lcablel Ths systems reviewed
utilized line type Thermistor wire to
mcnltOr SpeClflC haZardS SuCh aS
transformers.
Raf: 1-11



CODE COHPLIANCE VERIFICATION CHECKLIST
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R

Clx
mAX
O

Code
Section

No.
Code Section

InforIaat ion Required
Verification Hethod

W = Walkdown
0 = OocIxsent Search

SIxnsary of Results
(List results and reference
details in calculations,

sketches. etc., as required)

4 K'la
0 ~JQ
o )am

Q
c

r OI

*"5
0

~ O
poO N
I O

I

IOO

~Wg

OO

CD

n
n
OO

m
I

O
C7
m
n

m(m
Kl

O

n
mn
7C

l/l

2-6.7

3-5.3

a)

b)

c)

d)

When the ceiling ls attached directly to the
underside of the supporting beams of a
coebustible roof or floor deck.
When the concealed space ls entirely filled
with a noncombustible insulation. In solid
jolsted construction the insulation need fill
only the space froa the ceiling to the bottccI
edge of the joist of the roof or floor deck.
when there are small concealed spaces in
question does not exceed 50 square feet in
area.
In spaces foraw.d by sets of facing studs or
solid joists in walls, floors or ceilings
where the distance bet~can the facing studs
or solid joists is less than 6 inches.

Where codes, standards, laws, or authorities
having jurisdiction require the protection of
selected areas only, the specified areas shall be
protected ln accordance with this standard.

~AI~GQII~UU1)II. It shall be treated as a
saeoth ceiling if the beams project no sere than 4

inches below the ceiling. If the beaas project
Iaore than 4 inches below the ceiling, detectors
shall be located at no a IIi than two-thirds the
spacing schedule in the dIrectlon at right angles
to tiwI direction of beau travel. If the bears

projects nore than 18 inches below the ceiling,

divisions and accessible spaces, and inside all
closets, elevator shafts, enclosed stairways,
daxbwaiter shafts and chutes. Inaccessible areas
which contain caabustible Isaterial shall be Isade
accessible and protected by detector(s).

EXCEPTION NO. 1I DETECTORS HAY BE OHITTEO FROH

COHBUSTIBLE BLIND SPACES WNEN ANY OF THE FOLLOWING

CONDITIONS PREVAIL:

Page 2

W,O

W, 0

Not Applicable: See response to code
section 2.6.5.

Not Applicable: Construction of this
type is not applicable to the systeIas ~

reviewed.
Ref I 1-11



CODE COHPLIANCE VERIFICATION CHECKLIST

5EQLJ~MT
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O
X
m
OX
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Code
Section

No.
Code Section

Information Required
Verification Hethod

N = Halkdown
0 = Oocument Search

Sumsafy of Results
(List results and reference
details ln calculations,

sketches, etc., as required)

each bay formed by the beams shall be treated as a

separate area.

O
MO NO

I
Ch

Ch
IOO

OO

O

nOO

O

1>O

m
InO

C)
m

O

n
m(
m
ÃI
ri
n

O

+4-1 2

4-3

4-3. 1

4-3.2

4-4

4-4. 1

Smoke detectors shall be installed in all areas
where required either by the appropriate NFPA

Standard, or by the authority having Jurisdiction.

LQ98lQ!f

Spot-type smoke detectors shall be located on the
ceiling not less than 6 inches from a sidewall, or
if on ths sidewall, between 6 to 12 inches from
the ceiling.

Line-type smoke detectors shall be located on the
ceiling or on the sidewalls not more than 20
inches from the cei ling.
Exception: See paragraph 4-4.5.

General. Spacing of saoke detectors shall result
froa an evaluation based upon engineering
Judgement supplemented, if feasible, by field
tests. Ceiling shape and surfaces, ceiling
height, cbnflguration of contents, burning
characterist,ics of the stored combustible, and
ventilation are some of ths parameters that shall
be considered.

W> 0

N, 0

Not Applicable: No saoke detection
systems vers reviewed. Only line-type
fixed temperature detectors (thermistor
wire) vers evaluated.

Hot Applicable: See response to cods
section 4-1.2.

Not Appllcabls: See response to code
section 4-1.2.

O

g Pn

mn
I

Vl

4-4.2 Smooth Ceilings. On smooth ceilings, with no
forced air flow, spacing of 30 feet may be used as
a guide. In all cases, the manufacturer's
recommendations shall be followed. Other spacing
may be used depending on ceiling he>ght. different
conditions for response requirements.

Page 3

N, 0'ot Applicabls: Ses response to code
section 3-5.3.
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X
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Code
Section

No.
Code Section

Information RequIrvu
Verification Hethod

W = Walkdovn
D = Document Search

Sumsary of Results
(List results and reference
details in calculations,

sketches, etc., as required)

0
5

D amilm
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o jmi
l) f%%D
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O

*"5
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OMO N
I O

I

Cyl
I

CD
CD
Ch

O

CD
CD

D
I
CD

n
CD
O

I/I

D'D

m
I

CD
CD
m
n

I

m(m
Il
n

O

n
m

I

III

4-4.5

I4-4.5.2

4-4.6

For proper protection for buildings uith high
ceilings, detectors shall be installed alternately
at tvo levels; one half at ceiling level, and the
other half at least three fest belou the ceiling.

Beam Construction. Beams 8 1nches or less in
depth can be considered equivalent to a smooth
ceiling in vieu of the spill over effect of
smoke. In beam construction over 8 1nches in
depth, movement of heated air and smoke may be
sieved by the pocket or bay formed by the beams.
In this case, spac1ng shall be reduced. If the
beams exceed 18 1nches 1n depth and are more than
8 feet on centers, each bay shall be treated as a
separate area requ1ring at least one detector.

Page 4

W, D Not Appl1cabl ~ I See response to code
section 3-5.3.

Not Applicable: See response to cods
section 3-5.3.
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CODE COHPL )ANCE VERIFICATION CHECKLISt
hlE2~2B

Information Required
Verification Hethod

H = Wslkdarn
0 = Document Search

Sunrnary of Results
(List results and reference
deta1)s in calculations,

sketches, etc., as required)

4-5 RAT
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G)
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Qor OI
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ONO N

I O
I

CZI
Crr

I
CD
CD

CDO

I
O

n
O

nz
m
I

C)
O
CD
m
C)

C)
m(m
Xl
Il

4-5. I

4 5.1.5

5-3.2

5-4. I

The selection and installation of smoke detectors
shall take into consideration both the des1gn
characteristics of the detector and the areas into
which the detectors wi)l be 1nstalled so as to
prevent false operation or nonoperst1on after
installation. Some of the considerations are as
fo) lars:

Air Cond1tioned Facilities. In air conditioned
fscilit1es and others, where forced ventilation or
open windows are present, detectors shall not be
mounted near fresh air inlets. Detectors located
shall favor sir flar tcnrsrd air outlet openings.
The manufacturer shall be consulted before
installation of detectors.

the detector(s) sha)l respond to the radiation
fran the ares of fire that 1s to be detected.
This usually involves expert application
eng1neering. The time in which s fire must be
detected and the area or intensity thereof may
have to be related to the capabilities of
associated extinguishing media and equipment.

Except ss othenrise perm1tted herein, flame
detectors 'shall not be spaced beyond their listed
or approved max(mums. Closer spacing shall be
uti)1zed where the structural snd other
chsracter1stIcs of the protected hazard would
othenrise Impair the effectiveness of the
detect1on.

'H, 0

K, 0

H, 0

Not App11cable: See response to code
section 4-1.2.

Hot Applicablet See response to code
section 3-5.3.

Not Applicable: See response to code
section 4-1.2.

Not Appl1cablet See response to code
section 4-1.2.

PI

I

trl

5 4.2 Flame detector shall be so designed and installed
that tho1r field of vision will bo sufficient to
assure dotectIon of a specifIed area of fIre.

Page 5

Not Applicablez Seo response to code
sootion 4-1.2.
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5-5. 1

5-5.2

7-3

7-3 ~ 1.2

7-3. 1. 4

8-'I. I

8-1. l. 1

Since flame detectors are essentially line-of-
sight devices, special care shall be taken in
applying them to assure that their ability to
respond to the required area of fire in the zone
»hich is to be protected »ill not be unduly
compromised by the presence of intervening
structural members or other opaque objects or
materials.

The overall situation shall be revie»sd frequently
to assure that changes ln structural or usage
conditions could interfere vith fire detection
capabilities ars remedied promptly.

For restorable spot-type heat detectors, at least
ons detector on each signal lnltiating circuit
shall be tested semiannually and different
detectors shall be selected for each test.

line-type fixed-temperature detectors shall have
their loop resistance measured and recorded in the
control cabinet at least semiannually.

The functton of air duct smoke detectors ls to
detect smoke for the primary purpose of
controllinq bib»ers and dampsrs of air
condltiontnq and ventilating systems in an al.tempt,
to prevent possible panic and damage from

Page 6

Not Applicablst See response to Code
section 4-1.2.

Not Applicablst 'See response to code
section 4-1.2.

Not Applicable: See response to code
section 4-1.2.

Comply: Loop resistance testing is
performed. for the transformer systems,
charcoal filter units, and cable tray
systems,
Rsf: 22, 23, 29-32

Ooss Not Complyt Loop resistance
testing ls not performed for the RCP

pump detection systems.
Rsf: 23, 29-32

tlat Applicable: Sea rssoqnss to cade
section 4-1,2,
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8-1. 2

8 1.2 ~ 1

distribution of smoke and gaseous products.

Air duct smoke detectors shall be provided as
required by the Standard on Air Condition1ng and
ventilation Systems, NFPA No. 9OA.

W, D Hot Applicabls: Ses response to code
section <-1.2.
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1 0 PURPOSE

The purpose of this calculation is to provide technicalevaluations for the code deficiencies that are listed in ABBZmpell Technical Report No. 09-0120-0381, Revision 1 whichare identified by a reference to this calculation in the
"Recommendation/Justification" section of Tables 3.2-1,3.3-1, and 3.4-1. The techincal evaluations will determineif the deficient conditions compromise an equivalent levelof protection as specified by the codes in consideration ofother existing fire protection features or the installationof new features.

2. 0 ASSUMPTIONS

2 1 NFPA 13

2.1.1 Floor drains in the area of the suppression
headers are of adequate size to drain water being discharged
from a 2" drain line from one system in operation.

2.1.2 Only one system is assumed to be in operationat any one moment based on BTP APCSB 9.5-1, Appendix Asingle failure criteria. The hose systems reviewed for
compliance with NFPA 14, Section 651 (sectionalizing
valves), were also verified for the potential of degrading
an associated suppression system in both the Auxiliary and
Turbine Buildings

3. 0 METHODOLOGY

Code deviations identified in ABB Zmpell Technical Report
No. 09-0120-0381 which require further evaluation areidentified in the following matrix. The basis for theevaluations was the performance of a combination of one orseveral of the following methods including; a walkdown ofthe area where the deficient portion of the fire-protection
system is located to document the current physicalconditions(e.g., combustible materials present, nozzleobstructions, other compensating protection features, etc.),review of existing plant documents (e.g., HVAC drawings,hydraulic calculations, etc.) and a review of NFPA Standardswhich provide exceptions to the requirements of the earlier
code editions based on recent technological advancementswithin the industry.
The physical aspects in each of the deficient areas werethen evaluated to determine if the code deviations wereadequately compensated for by equivalent fire protection

NFPA COOE OEVIATION EVALUATION
OONALO C. COOK UNITS 1 ANO 2

fl Rt /~ rl gi JMJ~~&
ABB Irnpell Corporation-

0120-164

0120-164-007

PAGE

2



features [i.e., adjacent unobstructed nozzle(s)], lack of
combustible materials present (i.e., transient and fixed
loads), NFPA Standard exceptions and good engineering
practices.
Where an equivalent level of'rotection could not be
)ustified, recommendations for correcting the deficient
condition was provided.

The evaluations performed include the following:

13 1971 1041 13A

13 1971 1141,3241 13B
&3783

NFPA CODE CODE EVALUATION
CODE EDITION SECTION NUMBER STATUS

Justification and
Recommendation

Justified

13

13

13

1971

1971

1971

3562

3612

4143

13C

13D

13E

Justification and
Recommendation

Justified
Justification and

Recommendation

13

13

14

15

15

15

.15

15

1971 651 14A

1973 2012 15A

1973 2031&4072 15B

1973

1973

1973

2111

4121

8051

15C

15D

15E

1971 4156,4316 13P
& 4319

1971 4211&4231 13G

Justification and
Recommendation

Justification and
Recommendation

Justified
Justified
Justified
Justified
Justified
Justified

4 ' RESULTS

See the technical evaluations listed above in
subsections 4.1 through 4.3 of this calculation for the
detailed results of the evaluations.
5.0 REFERENCES

/~ll ft

NFPA COOE OEVIATION EVALUATION
OONALD C. COOK UNITS 1 ANO 2
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The references are listed as part of the evaluations
detailed in subsections 4.1 through 4.3.

4.1 Technical Evaluations for NFPA 13-1971

4.1.1 Evaluation No.13A-NFPA 13 Code Section 1041

Deviation: (a) Protective guards were not
installed for three spinklers located within the hatchway
near column G-16 at elevation 591'-0" in Fire Zone 80. (b)
Misaligned sprinklers were identified in several areas of
the plant. (c) A water supply header valve was identified as
not having a manual actuator installed for operating the
valve.

Justification: (a) A review of the area during
the walkdown performed on 10/9/90 concluded that the purposeof the protective guards currently installed was to prevent
damage to the sprinklers during the periods when the
hatchway was removed and equipment was being transported
through the opening. Xt is ABB Impell's belief that the
intent of the guards was not to protect the sprinklers from
equipment passing underneath in the isleway below, since the
sprinklers are located up in the hatchway and are
approximately 16 feet above the finished floor. Based on
discussions with plant personnel, it was stated that this
hatchway is infrequently used and that during the times when
the hatchway might be open, safety procedures are
implemented to ensure that adequate precautions are taken to
prevent damage during lifting operations.

Recommended Action: (b) & (c) Items which
require additional corrective action have been detailed
below with the action recommended to provide compliance with
the code.

79 G-22,H-22
& H-20A

591~-0"

80 Near G-16 591 -0"

80 GC-19&G-18 591 -0"

80 GC-18,GC-18A 591 -0"

Fire Zone Column Floor Elevation Corrective Action

Real'Cgn (4) Cable
Tray Nozzles and
heat collectors
Install hand
wheel on Valve
No. 1-FP-196
Realign (1)
sprinkler near
GC-19 and (2)
sprinklers near
G-18
Realign (1) Cable

NFPA CODE DEVIATION EVALUATION
DONALD C. COOK UNITS 1 AND 2

am No 0120-164 PAGE

(~rl 3l ~ NIOININ7VLA

ABB Irnpell Corporation-
0120-164-007



& G-19

80 GC-18 & G-15 591'-0"

84 FB-12 591~-0"

84 GC-9

84 G-10

591~-0"

591~-0"

91 H-14 to G-14 609'-0"

91 H-17 609~-0"

85 Near GC-7 591'-0"

Tray Nozzle at
each location
Realign (1) Cable
Tray Heat
collector at
each location
Realign Sidewall
Nozzle deflector
and adjust so as
to ensure it
remains in place
Realign (1) Cable
Tray Nozzle
Realign (1) Cable
Tray Nozzle away
from VCC 2-TBV
Realign branch
line with (2)
sprinklers
Realign (5) Cable
Tray nozzles
Realign (1) Cable
Tray nozzle

Based on the discussion above and the
implementation of the recommended corrective actions, it is
ABB Impell's conclusion that the deficient conditions are
considered acceptable.

References:-ABB Impell walkdown notes of 9/13
to 10/11/90

-ROC between D.Kipley(ABB Impell)
and P.Jacques(IMPC) dated 11/28/90

4.1.2 Evaluation No.13B-NFPA 13 Code Section 1141,
3241 & 3783

Deviation: (a) The drain lines for the retard
chambers and alarm switch test lines drain directly to the
floor for the suppression headers located ne'ar columns A-21,
A-9, A-2, AB-18, AB-9, G-2, H-11 and H-7 at elevation
591'-0", and G»25 at elevation 609'-0".

Also, (b) PVC type piping was used for the main
drain line at several suppression headers installed along
Column line H at elevation 591'-0" of the Turbine Building.
Also, the header at Column H-20 had the PVC type drain pipe
discharge into a bucket containing a small sump pump.

Justification: (a) A review of the ABB Impell
walkdown notes of 10/8/90 and AEPSC Drawing No.s 1-5152J,

l uR( /~sl 3I

NFPA CODE DEVIATION EVALUATION
DONALD C. COOK UNITS 1 AND 2~ No 0120-164
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2-5152R, XX-5267 and 12-5268 verified that the alarm switch
drain limes discharge directly onto the floor. However, the
area in which the majority of the suppression headers are
instai.led @are essentially located at the lowest level of the
Turbine BxiiMhuxg, with the exception of the Basement at
elevation S77O~-6~(Fire Zone 2). Safety related components
and cables axe mot exposed to an inadvertant spray of water
from the f3leer abave due to lack of openings in the ceiling.
In additiocn„ it, was noted that floor drains are typically
provided ixu the area of the suppression headers and would
drain the watrer discharged from the 1-1/2" or 2" drain line
of the system. A review of the Fire Hazards Analysis for
Fire Zone 2 imdicated that safety related components or
cables are mot present in this zone thus eliminating the
concern for water damage to safety related components.

The suppression header located at column G-25 on elevation
609'-0" was verified to have a solid concrete floor in the
area of the header with penetrations being sleeved
approximately 1" to 2" above the finished floor line and a
floor drain located in the immediate area of the header
location. Therefore, the exposure of safety related cables
which may be located in Fire Zone 79 below the system
header, free water accumulation on the floor above is
mitigated by the raised sleeves and floor drain.

Justification: (b) The review of ABB Impell
walkdown notes of 9/13 to 10/11/90 verified that the PVC
drain pipe installation was only temporary since all the PVC
pipe had been removed and replaced with steel pipe.
Based on the dicussion above, it is ABB Impell's conclusion
that adequate drainage is provided to handle the discharge
of water from the suppression headers and is considered an
acceptable condition.

References: -AEPSC Drawing No.
a. 1-5152J-1, 6/21/88
b 2-5152K-2, 6/21/88
c. 12-5267-6, 1/29/90
d. 12-5268-5, 1/29/90

-AEPSC FHA Rev.4, 1/31/90
-ABB Impell walkdown-wot'es of

9/13 thru 10/ll/90

4.1.3 Evaluation No.13C-NFPA 13 Code Section 3562

Deficiency: (a) Hangers were found to be
missing from sprinkler piping in several fire zones and (b)
hangers were found to be obstructing sprinkler spraypatterns.

NFPA CODE DEVIATION EVALUATION
DONALD C. COOK UNITS 1 AND 2~ No 0120-164 tAQE

/r Il4l
ABB Impell Catporation-

0120-164-007



Justification:(a) A review of ABB Impell
valkdeMn notes of 9/13 to 10/ll/90 identified a hangerinstallation which did not meet the intent of code
requirements. Hovever, due to the provision of adequate
mgqpexts on either side of the missing support this
ccndMon is considered acceptable. This area includes Fire
Zone 80 near V-20 on the feed main piping where a pipesupport required by the system dravings has not beeninstalled.

Justification:(b) A review of the ABB Impellvalkdovn notes of 9/13 to 10/11/90 verified that several
hangers were installed within 3" of the associated sprinklerdeflector vhich obstructs the sprinkler spray pattern. The
valkdovn performed however, identified that the component
obstructing the spray typically was a 1/2" or less diameterall threaded rod. Based on the reviev of NFPA 13-1989,
Section 4-2.4.5 components of 1/2" in diameter should be
located a minimum of 3 inches from the sprinkler deflector.
For Components less than 1/2" in diameter there should be no
adverse affects on the spray pattern of the ad)acentsprinkler. Since the threaded rod is typically 3/8" in
diameter, sprinklers could be located within 3" of the rod
and this would not have an adverse affect on the performance
on the spray pattern. The Pire Zones in which this
deficiency occured includes; No.28 near A-18, No.79 at
GC-21, No.84 at GD-11, No.96 at H-9 and 97 at GC-6.

Recommended Acti'on: (a) Hangers which were
noted vith either portions missing, never installed or are
being recommended for installation include the following;
Fire Zone Column* Floor Elevation Corrective Action

80

84

V-21
GC-18

GC-9B
H-9
GC-9

591'-0"
591'-0"

591'-0"
591'-0"
591'-0"

Install (2) new
hangers. Replace (1)
hanger
Reinstall (6) hangers
Reinstall (1) hanger
Reinstall (3) hangers

90 H-21 609'-0"

GD-14
H-17

609~-0"
609'-0"

H-20 609~-0"

96 G-9 609~-0"

Reinstall '(1) hanger
(Cable Tray)

Reinstall (1) hangerInstall (1) new 6"
Dia. dead weight
support at floor
Install (1) new 6"
Dia. dead weight
support at floor
Replace (1) hanger

*Note: Column Line "V" is located by the Condenser areaof the asssociated turbine building.

/~IS 9i
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Based on the review of the discussion
above and the impementation of the recommended corrective
action, this condition is considered acceptable.

4.1.4 Evaluation No.13D-NFPA 13 Code Sections 3612

Deviation: (a) Sprinklers protecting the
Cable Tray systems in Fire Zones 79,80&90 use 1/4" orifice
sprinklers which are less than the 1/2" orifices required.
(b) Small orifice sprinklers have been installed in the area
coverage system in Fire Zone 91.

Justification: (a) Although Code Section .

3612 clearly states that 1/2" orifices for sprinklers are
required, the review of Code Sections 3616 and 3617 provide
an exception for the use of smaller orifice sprinklers based
on special applications where larger amounts of water
normally required by 1/2" orifices are not necessary.

Recommended Action: The two small orifice
sprinklers located near the Consdensor area near column V-22
in Fire Zone 91 at elevation 609'-0", should be replaced
with a 1/2" orifice sprinkler as required for Ordinary
Hazard Occupancies.

Based on the review of the discussion above and the
implementation of the recommended corrective action, this
condition is considered acceptable.

References: -NFPA 13-1971

4.1.5 Evaluation No.13E-NFPA 13 Code Sections 4143

Deviation: Sprinklers were found to be (a)missing or (b) improperly installed in Fire Zones
79g80g84g85J90g91J96 6 97

Justification: (a) Sprinklers which are
missing and can be justified based on the lack of fixed
combustible loads in the area (i.e., non combustible pipinginsulation, cable in conduit, and steel pipe and components
present), the provision of adjacent unobstructed sprinklersto control a postulated fire, or are located over frequently
used access/egress pathways which do not present a fire
exposure from below the obstruction. The basis for thesprinkler coverage adequacy has been determined by walkdown
performed in the associated area between 9/13 and 10/8/90.
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Pire Zone Column Floor Elevation No. Missing

80
84
84

85
90
90
97
97

GC-19A
H-ll
G-11 to
G-9B

H-4
GA-'23
H-22
GC-6
G-5

59 1 I On
591 I On
59li On

'91'n

609'n
609'-On
609~-On609'n

2
1
7 (Spray

Impingement
Concern)*

1
2
1
3
1

*NOTE: Equipment exposed includes MCC Units
2-TBC-B, 2-TBC-CS 5 2-TBV.

The review of the walkdown notes of 10/11/90
also verified that the following areas were not protected by
sprinklers. However, due to the limited amount of
combustible materials present, the addition of sprinklers in
these areas would not significantly increase the fire
protection features. These areas include:

Fire Zone Column* Elevation Deficiency

91

91

H-18 609 -On

PB-16 to CC-16 609'-On

Sprinklers are not
installed at the top
of the Main Steam
piping shaft which is
open to Pire Zone 91.
Sprinklers are not
installed over the
Main Steam Stop
Valves.

Recommended Action: The areas where
corrective action is being recommended includes;

Pire Zone Column% Floor Elevation Corrective Action

79

79

79

80

84

91

GC-20A

GC-21

G-22

V-21

V-52

H-15 to
H-17

591~-On

591~-On

591'-On

591~-On

591 i On

609'-On

Znstall (1)
Upright
Znstall (1)
Upright
Znstall nipple on
(1) cable tray
nozzle
Znstall (1)
Upright
Znstall (1)
Upright &

(1) Pendent
Install sprinklers
to protect (2)

NFPA COOE OEVIATION EVALUATION
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Radiation
Protection offices

91 H-17 to Install sprinklers
H-18 to protect (1)

womens bathroom
G-17 Install (1)Cable

Tray Nozzle
96 609'-0" Install (1)

Upright
96 G-11 Install (1) Cable

Tray Nozzle
609'-0" Install (1) Cable

Tray Nozzle
*Note: Column Line "V" is located near the

Condenser area of the associated turbine building.

609~-0"

609m 0N91

GC-7A

609~-0"

G-1396

Based on the rev ew of the discussion above
and the provision of the sprinklers recommended for
installation, these conditions are considered acceptable.

Fire Zone Justification

Justification: (b) The improper installation
of sprinklers identified during the compliance review
include upright sprinklers which have been installed in the
pendent position and standard sprinklers installed in
applications where sidewall type sprinklers are prefered.
Those sprinklers which have been justified based on
engineering judgement are detailed below:

80&91 Standard type sprinklers have been installed
near column G-16 in two hatchways where
sidewall type sprinklers would be preferred.
The review of ABB Impell walkdown notes dated
10/9 to 10/11/90 verfied that the standard
sprinklers are typically not installed within
4" of the edge of the beams surrounding the
hatchway openings. A review of NFPA 13, 1989
Edition Code Section 4-2.1.5 requires that
sprinklers not be installed closer than 4" from
any wall. Since the sprinkler deflectors are
typically greater than 4" from the edge of the
beam flange and not less than 7" from the beam
web, the amount of spray disturbance produced
by water deflection from the beam web is not
considered to be significant. Also, a walkdown
of the area verified that the floor area being
protected is an aisleway and does not contain
fixed combustible loads which would expose the
hatchway areas. All areas surrounding the
hatchway areas are properly protected with
sprinklers. Therefore, this condition is
considered acceptable.

l - rr Fl
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Recommendation Action: The sprinklers
recommended for replacement include the followingg

Fire Zone

80

96

97

G-20A 591'-0

GC-7

GC-6

References:-ABB: mpell walkdown notes of
9/1 ' hru 10/11/90 ~

-AEP '-HA Document, Rev.4, 1/31/90

Column Floor Elevation Corrective Action

Replace (2) Upright
Sprinklers with Pendent
type

609'-0" . Reinstall (1) sprinkler
currently at right angle
to upright position

609~-0" Replace (1) Upright
Sprinkler with Pendent
type

4.1.6 Evaluation No.13F-NFPA 13 Code Sections
4156,4316 & 4319

Deficiency: Sprinklers were found to be
obstructed by structural members or system components (i.e.,
large piping, cable trays, etc.).

79

Justification: A walkdown of the protected
areas performed between 9/13 to 10/ll/90 verified the typeof obstruction, the amount of combustible materials present
including fixed and transient, and other available fire
protection features. Based on the negligible combustibles in
the areas, the operation of adjacent sprinklers to control a
postulated fire under the area, the provision of hose
-.=ations in the immediate area to extinguish the fire and
='..e fact that minimal combustible materials are located
below the obstructed area, ABB Zmpell con'eludes that
additional sprinklers are not required to provide protection
under the obstruction. The areas that are considered to be
acceptable based on these conditions include:
Fire Zone Column* Elevation ,Area of Obstruction

79 H-22 591'-0" (2) sprinklers are
obstructed by expanded
metal type cable tray
and steam piping with
aisleway located below

GA-23 to 591'-0" (9) sprinklers are
GA-24 obstructed by solid type

cable tray and large
diameter piping with
aisleway and small
storage room located

/-ss3t
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79

80
&

91

80

80

84

84

84

GC-22

G-16

GC-16

GC-17A
to

GC-20A

GC-10

GD-11

V-78

591~-On

591'-0"
and

609~-On

591~-On

591~-On

591'-On

591'-On

591'-On

directly below.
(2) sprinklers are within
3" of beam and are
obstructed on south side
of beam. They are located
over Condensate Heater
Unit 1-HE-3B.
Hatchway sprinklers are
obstructed by 3/4n Dia.
guard rod. The area belo~
the hatchway is an
aisleway and does contain
any fixed or transient
combustibles. Adjacent
sprinklers around
the hatchway are
unobstructed.
(1) sprinkler is within 2"
of beam and is obstructed.
The sprinkler is located
over the aisleway near the
passenger elevator.
Adjacent sprinklers are
unobstructed.
Obstruction of several
area sprinklers by (4)
expanded metal type cable
trays located over
Condensate Heater 1-HE-3A.
(1) sprinkler is
obstructed by 12n dia.
pipe within 2n of the
deflector. The sprinkler
is located between
Condensate Heaters 2-HE-2A
6 2-HE-5A. Adjacent
sprinklers are
unobstructed.
(1) sprinkler is within 2"
of solid type cable tray
and is obstructed. The
sprinkler is located
adjacent .to the aisleway.
Adjacent sprinklers are
unobstructed.
(1) sprinkler is within 6"
of angle iron and is
obstructed. The sprinkler
is located over Main Feed
Pump Seal Water Pump.
Minimal lube oil hazard is
present and adjacent
sprinklers are
unobstructed.
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84

85

85

90

91

91

H-11
to
H-9

H-5

H-5
to
H-6

H-22

H-15

G-14
to

GC-17

591'-0»

591'-0»

591'-0»

609'-0»

609~-0»

609~-0»

Several area sprinklers
are obstructed by (8)
steam pipes near the
ceiling. The obstructs
area below includes the
aisleway and the area
directly adjacent to the
aisleway.
(2) sprinklers are
obstructed by (3)4'x4'solid type cable trap
platforms. The obstructiicm
is located adjacent to tEra
aisleway. Adjacent
sprinklers will assist im
protecting fire dampers'I
2-HV-TS-1 & 2-HV-TX-FD-il„
approximately (7) comhxr'C
penetration seals and (2)>
3 hour rated fire door
¹314.
Area sprinklers are
obstructed by (3) steam
pipes and (1) 4'x4'oL'idI
type cable junction
box. The obstruction is;
located directly over the.
aisleway and will not
present an exposure
hazard.
Several area sprinklers
are obstructed by (3)4'x4'olid type cable
platforms. The
obstructions are locatedl
primarily over the
aisleway. Adjacent
sprinklers are
unobstructed and will
adequately protect the 3
hour fire door to Fire
Zone 42A.
(1) sprinkler~s within~

Z"'f

beam and is obstrucIredI.
Unprotected area is a
stairwell and adjacent
sprinklers are
unobstructed.
Several sprinklers are
obstructed by solid type
cable trays and steam
piping. The obstruction ia
located directly over the
aisleway. Cable trays are
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91 V-20

G-17
to

V-20

91 H-20
to

H-18

96 G-7 to G-10,
GC-8 to GC-10

&
H-10 to H-7

96 GD-10

97 G-5

91 V-22 to GC-18
&

G-19A to GC-19A

609'-0"

609'-On

609'-On

609t 0n

609~-On

609~-On

609~-On

protected by cable tray
sprinklers.
(1) sprinkler is
obstructed by solid type
cable tray and a beam.
Adjacent sprinklers are
unobstructed.
Several area sprinklers
are obstructed by a

5'ia.steam pipe. Transient
and fixed combustible
loading does not exist
under the obstruction.
Several sprinklers are
obstructed by
approximately (5) steam
pipes. The obstruction is
located directly over
aisleway with minimal
exposure from below.
Numerous steam pipes
obstruct the area
sprinklers located above.
The area below the
obstruction contain Heater
Units 1-HE-2A & 1-HE-5A
and Drain Tank 1-TK-90.
All adjacent area
sprinklers are
unobstructed.
Numerous steam pipes
obstruct area sprinklers
above. The area below the
obstruction contains
Heater Units 2-HE-2A &
2-HE-5A. This is normally
an unocuppied space and
contains minimal fixed or
transient combustible
loads.
(1) sprinkler is within 6n
of a beam and is
obstructed. -%he
obstruction is located
over the Reheater
Condensate Drain Tank
2-K-95. Adjacent
sprinklers are
unobstructed and will
provide protection.
Preseparator 2-QT-416-LS
obstructs area sprinklers
located above. Minimal
fixed or transient
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combustible loads exist.
Adjacent sprinklers are
unobstructed.

*Note: Column line "V" is located near. the Condenser areaof the associated turbine building.
Il:'ecommended

Action: The areas where
corrective 'action is being recommended includes;

Fire Zone Column Corrective Action
91

96

97

GC-17 to V-20
& 11'North of
G-16 to FB-1&

G-16

GD-12

G-2

Provide area sprinklers '". low
the solid type cable tr: : and
steam piping that are lc . "ed
in this area. The cable tray in
this area are exposed by the
transient load staging area
located directly below.
(2) cable tray system sprinklers
are obstructed by numerous cable
transitioning between two
different cable trays. Relocate
the sprinklers above and away
from cables.
Relocate (1) upright sprinkler
from between two beams which are
located within 3" on either side
of the sprinkler. deflector. The
area below contains a lube oil
hazard for the air compressor
units.
The heat collector plates for
the sprinklers located over the
overhead door are misaligned and
obstruct the spray pattern of
the sprinklers. Adjust the
collector plates accordingly.

Based on the implementation of th'
recommendations listed and the justification discussions
above, the deficiencies identified are considered
acceptable.

References: -ABB Impell Walkdown Notes
dated 9/13 to 10/11/90

-ROC between D.Kipley (ABB
Impell) and P.Jaques (IMPC)
Dated 11/28/90.
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4.1.7 Evaluation No.13G-NFPA 13-1971, Section
4211, 4231

Deficiency: Sprinklers are located greater
than 12 inches below the ceiling deck.

Justification: Per the review of the ABB
Impell walkdown notes dated 10/8/90, a branch line ofsprinklers in Fire Zone 97. between Column GA-4 to G-4 5 GA-2to G-2 are located approximately 16 inches from the deck.
Based on the review of NFPA 13-1989, Section 4-3.2.1, the16" distance from the deck is acceptable.

Recommended Action: Corrective action
required to comply with as a m'nimum, NFPA 13-1989, Section4-3.2.1 for installing sprink'er deflectors within 16" ofthe ceiling deck should be apph'ed to the following:
Fire Zone Column Corrective Action

90

90

91

96

97

G-22

GC-21

H-19

GD-12
to

GD-13

H-6

Reinstall (4) sprinklers currently
located approximately 30" below
the deck to within 16".
Reinstall (1) sprinkler currently
located approximately 24" below
the deck to within 16". This is
being required due to presence of
other system deficiencies in the
immediate area.
Reinstall (3) branch lines with
(3) sprinklers each currently
located approximately 24« below
the deck to within 16".
Reinstall (4) sprinklers currently
located approximately 24" below
the deck to within 16".

Reinstall (4) sprinklers currently
located approximately 24" below
the deck to within 16".

Based on the review of the justificationdiscussions and the implementation of the recommendationslisted above, these conditions are considered acceptable.
References:-ABB Impell walkdown notes dated

9/13 to 10/11/90
-NFPA 13-1989 Edition

4.2 Technical Evaluations for NFPA 14-1971 Edition

/ rrgt
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4.2.1 Evaluation No. 14A-NPPA 14 Section 413 & 622

Deficiency: Sectionalizing valves have tznt
been provided for isolating hose station risers fronn thefire main loop contained within the Turbine and Screenn H'cmse
Buildings. The areas affected include, Fire Zone No. 80 fer
Hose No. 32A, 33A 59B,79B & 60, 245, TSC Sprinkler systettn
(Col. H-17 & H-16), Pire Zone No. 84 for Hose No.7A, 3LCA,
44A & 67A (Col. H-8) and Pire Zone No. 142 for Hose Nc.298„
20B, 23B, 24B and Unit 1&2 diesel fire pump room sprinklersystems (Col. A-13).

Justification: The review of AEPSC Draviey
No. 12-5152, 1-5152B, 2-5152C and 12-5152D has verifiedl that
should the hose station risers fail at the identified
locations adequate back-up protection features would be
available. These protection'features may include adjacent
hose systems or yard fire hydrants. The justified conditicns
include:

Fire Zone Col. Problem Condition Justification
80

84

H-17
&

H-16

H-8

A failure of these
hose risers would
require the closure
of Valve No.s
1-FP188i 12-FP193 &
1-FP195. This will
isolate 12-ZM0-20,
the sprinklers
for the Unit 1 Aux.
Feedpump rooms,
Turb. Bldg. and
the hose stations
for Fire Zones 7-12,
33-33B, 55 & 105 '

failure., of this
hose riser would
require the closure
of Valves 2-FP188 &

Hose stations wi3lXstill be available itn
the"T"-shaped sectiann
of the Aux. Bldg. via
12-ZMO-10 connectiarn
for Fire Zones 33-33B
,55 & 105. Hose ia
also available at
hose Sta.No 36 near
the Aux. Feedputtqtt
rms. (17A-G) and hcse
from adjacent hase
stations will be
provided for the
Turb. Bldg. areas.
Yard Hydrant No.a
is also located;
outside Fire Zone

33'ndwould provide
additional manual
hose capability for
Fire Zones 33-33B,
55 & 105. Hose for
Fire Zones 7-12 is
available from Ecse
Sta.No.32 in the
Turb. Bldg.

Hose stations for the
"T"-shaped secticn
of the Aux. Bldg are
available for Fire
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142 A-13

2-FP195. This will
isolate the
sprinkler systems
for Unit 1&2 Aux.
Bldg."T"-shaped
area, U2 Aux. Feed-
pump Rms, U2 Cable
Vault,U2 Turb. Bldg.
and hose sta;s for
Fire Zones 22-27,
34-34B & 60

A failure of the
12" fire main loop
would require the
closure of
Valves 1 & 2-FP253.
This will isolate
Unit 1&2 Dieselfire pump room
sprinkler systems
and the Screen
House hose stations.

Zones 34-34B, 60 &
Cable Vault(58). Hose
Sta. No.8 is
available for Aux.
Feedpump Rms (17AM) .
Hose sta.s are also
available for the 02
Turb. Bldg. areas.
Yard Hydrant No.8 is
also available for
manual hose
capabilities for Fire
Zones 34-34B. Fire
Zones 22-27 are
afforded protection
from Hose Sta.No.7 in
the Turb. Bldg.

Additional hose may
be supplied from Yard
Hydrant No. 1&14 and
from Hose Stations
No. 21 (Unit 2) &
22 (Unit 1) to
protect Fire Zones
28, 30 & 142.

Based on the review of the discussions
above, this condition is considered acceptable.

Reference: -AEPSC Drawing No.s
12-5152-4, 7/25/89
1-5152B-5, 4/7/89
2-5152C-2, 8/4/88
12-5152D-7,10/4/89

4.3 Technical Evaluations for NFPA 15-1973 "Edition

4.3.1 Evaluation No.15A-NFPA 15 Section 2012

Deficiency: Non-approved automatic valves are
provided for the Unit 1&2 charcoal filter units.

Justification: The review of the originalinstallation specifications dated 4/2/71 and 1/21/71
(DCCPM104QCS), the Pre-operational test procedure PO-050-508
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and current surviellance test procedures, The Hammel-Dahl
Model 830 automatic valve installed responds to an alarm
condition within the required timeframe (i.e., 40 seconds)
and is constructed to operate under the high radiation
conditions within containment.

Reference:-AEPSC Spec. Dated 4/1/71
-AEPSC Spec.No. DCCPM104QCS, Dated
1/21/71

-AEPSC Pre-op Test Procedure
P0-050-508, Dated 1/31/78

-AEPSC Surviellance Procedure
12-0HP-4030-STP.125CF, Rev. 0

4.3.2 Evaluation No.15B-NFPA 15, Section 2031

Deficiency: Four unrated openings are exposed
to a postulated fire from the Unit 1 Main transformer.

Justification: The review of AEPSC Drawing No.
12-5979, Grinnell Drawing No. 121-26, AEPSC FHA for Fire
Zone 129 and ABB Impell Walkdown Notes of 9/13/90 verified
that an opening of approximately 2.5'x 1's located in the
three hour fire rated barrier at Column line Ga of the
Turbine building approximately 13'bove the top of the Unit
1 Main transformer. Three other openings are located in the
south wall near Col. H-26 of the Service building
approximately 35'rom the Main transformer.
The three openings in the Service building are afforded
protection from the water spray system installed on the
transformer and the spacial separation of the opening to the
transformer hazard.

The one opening in the Turbine building wall has an actuallinear distance of 19'rom the top of the transformer. This
opening penetrates through the 3 hour fire rated barrier andinto the freight elevator shaft located near column Ga-24 at
elevation 648'-0". The review of AEPSC FHA discussion for
Fire Zone 129 indicates that the elevator shaft-is

'onstructedprimarily of 6" and 8" concrete block, with allstructural steel members supporting the shaft enclosed in 4"
face brick. Based on the review of NFPA Fire Protection
Handbook, Section 7, Figure 7-8H, Item A, verifies that theshaft construction has a minimum fire rating of one hour.
Since a water spray system has been provided at the
transformer to protect all exposures, the opening has aspacial separation of approximately 19'nd the openingenters into a minimum one hour fire rated shaft, thiscondition is considered acceptable based on the fireprotection features present.
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Reference:-AEPSC PHA Rev.4
-AEPSC Drawing No.12-5979, Rev.3
-Grinnell Drawing No. 121-26
-ABB ~l Walkdown Notes of
9/13/90 to 10/11/90

-NFPA Pire Protection Handbook,
Sixteenth Edition, Page 7-99

4.3.3 Evaluation No.15C-NPPA 15, Section 2111

Deficiency: Strainers have not been providedfor either the 1/4" orifice Cable Sprinklers (NFPA 13) or
the Exposure protection and Transformer spray systems.

Justification: Based on the review of System
Description No. SDDCCFP10'. AEQSC code compliance review for
NFPA 20-1969 and IMPC surveillance program for fire mainflush and flow testing, and deluge system flow testing,
adequate facilities are provided to ensure the operabilty of
the small orifice nozzles and prevent their clogging.

Reference:-AEPSC Description No. SDDCCFP101,
Rev.2

-AEPSC NFPA 20 Code Review, Dated
8/14/90

-IMPC test procedure series
OHP-4030-STP 120

-ROC Between P.Jaques(IMPC) and
D.Kipley (ABB Impell), Dated
11/28/90

4.3.4 Evaluation No.15D-NPPA 15, Section 4121

Deficiency: (a) Non-approved gauges areinstalled at the suppression system headers for the Unit 2
Transformer and Exposure protection systems. (b) Gauges have
also not been provided for the Unit 1 6 2 CFT CharcoalFilter unit water spray systems.

Justification: (a) Based on the review of the
Ashcroft gauge Bulletin No. DU-1, this equipment is adequatefor the normal operating pressure of the fire protection
systems (175 psi) and is considered acceptable for the
application.

Justification: (b) The review of AEPSC System
Desription No. SDDCCHV102 has verified that a total flow of
160 GPM is being supplied to the upper containment cooling

NFPA COOE OEVIATEON EVALUATION
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components through a 3" pipe. Based on ANI's criteria for
protecting charcoal filter beds a density of .25 GPM/FT2 is
required to protect each filter bed. Since the area of eachfilter bed is 5 FT2, and one nozzle is required to protect
each bed, each nozzle must deliver 1.25 GPM. The total flowfor each filter unit, asm@ming the filter'arrangement istypical of filter units 1f2-BV-ACFR-1, would be 23 GPM vith
a minimum pressure requirement at the base of the filterunit supply connection of. 25 PSI (assuming a minimum nozzle
pressure requirement of 5 PSI per Spraying System Co. data
sheet No. 29A) . The actual flow for the spray nozzle at 5
PSI is 1.4 GPM vith a total for each filter unit of 25 GPM.
The 2« feed main supplied from the 3« pipe should be an
adequate supply for each filter unit. This is based on NFPA
13-1989, Section 8-3.2 and Grinnell Duraspeed sprinkler data
sheet which indicate that a 3" pipe will flow 400 GPM with
(40) sprinklers floving a minimum of 10 GPM each. A 2" pipewil'lov a minimum of 100 GPM with (10) sprinklers floving
a —.. nimum of 10 GPM each. These pipe sizes are more than
adequate for flowing the total flows of 185 GPM (3«pipe) and
25 GPM (2«pipe) required. Therefore, the lack of pressure
gauges installed at each filter unit's automatic valvelocation is considered acceptable.

Reference: -Ashcroft Bulletin No. DU-1, Dated
4/86

-AEPSC System Description No.
SDDCCDiV102, Rev.4, 4/25/89

-Spraying System Co.. «Unijet«
nozzle Model 3/8 TT9540, Catalog
No. 29A, pages 22-23, 1973 Edition

-AEPSC Evaluation Document Dated
6/17/88

-NFPA 13-1989 Edition
Mrinnell «Duraspeed« data sheet

N-20 1/1/69
-ANI Recommendations for Charcoal
Filters, dated 9/77

-ROC between B.Gerwe(AEPSC) ~ and D.
Kipley(ABB Impell), dated 12/10/90

4.3.5 Evaluation No.15E-NFPA 15, Section 8051

Deficiency: Data vas not available to verifyif the response time for the Unit 1 & 2 Transformer and
Exposure protection systems vere within the 40 second timelimit required by the code.

Justification: Based on the review of the ROC
between P. Jaques (IMPC) and D. Kipley (ABB Impell) dated
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11/28/90, the response time for these detection systems is
typically between 60 and 90 seconds. The intent of this code
section is to provide a detection system which will respond
rapidly to a fire where an unstable combustible liquid is
stored in large quantities and presents a significant
exposure hazard. Based on the review of the plant FHA text
and Drawing No.12-5979, a spacial separation of not less
than 13's provided from any one building structure,
building structures (i.e , Auxiliary and Turbine) are
primarily provided with fire barriers of three hour
construction, and openings through the fire rated barriers
are typically protected with three hour fire rated
protective devices or the openings are approximately

19'romthe top of the transformer. Fixed water spray systems
have been provided for most of the unrated openings located
near Unit 1 Main Transformer (Unit 2 Turbine wall ad)acent
to the Main transformer does not contain unprotected
openings). Manual electric actuation switches have been
provided to furnish a manual means of actuating the affected
water spray system should the automatic detection systemfail to operate.

Based on the review of the discussion above, this response
time and detection system condition are considered
acceptable.

Reference: -AEPSC FHA Rev.4, Dated 1/31/90
-AEPSC Drawing 12-5979 Rev.3
-Grinnell Drawing 121-26
-ROC between P.Jaques (IMPC) and
D.Kipley (ABB'mpell) Dtaed
11/28/90

rs ql
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Appendix B2

Supplemental Justifications

Appendix B2 of the Extended NPPA Code Compliance Evaluation Report 09-0120-0381 has been
added by AEPSC. The report was originally prepared by ABB Impdll. This section was
added by AEPSC in order to keep the entire report and its final justifications and
recommendations together as a complete package. These supplemental justifications have
been prepared to remove prior recommendations from the "Deviation and
Recommendations/Justifications" Tables found in Sections 3.1-1 to 3.6-1 of the report.

B2-1



(0 ANERfCAN
KLECTRlC
POWER

Data November 20, 1991

subject Cook Nuclear Plant
NFPA 10 Code Compliance Review
Impell Report 09-0120-0381

Fran B.J. Gerwe

Ta Extended NFPA Code Compliance Report 09-0120-0381, Appendix B2

ABB Impell code compliance review for NFPA 10 identified the following
code deviation.
NFPA 10 1984 Edition Section 1-6.2

Deviation: Several fire extinguishers were found to be obstructed from
direct access. Several fire extinguishers were not in their designated
places or of the type of extinguisher designated. Two fire extinguisher
locations were not properly marked.

Resolution: The plant has advised that these deviations have been
corrected. Revision 2 of Procedure 12 SHP 2270 FIRE.001 included the
requirement that all fire extinguisher locations be checked each month
to ensure that the area is clear of obstructions. In addition, the fire
extinguishers have undergone numerous surveillance inspections since the
original findings and since Revision 2 of the procedure in March of
1991. These inspections have ensured that these deviations have been
corrected. Due to normal work activities around the plant, fire
extinguishers are sometimes moved to a new location on a temporary
basis. should a workman forget to restore the fire extinguisher to its
normal location after completion of the work, the monthly inspection
would discover the problem and correct it.

References: Conversation on 11-14-91 with P.H. Jacques - P&nt Fire
Protection Coordinator.

Procedure 12 SHP 2270 FIRE.001, Revision 2.

B.J. Gerwe

cc: J.D. Grier/B.J. Gerwe
P.H. Jacques — Bridgman
MF: Yes

Intra-System



I

~ V

INDIANA
MICHlQAN
POKER

Date

Subject

November 3.8, 1991

Fire Protection Code Compliance Review

From

To

P.H. Jacques

B.J. Gerwe

Per your request I have reviewed the status of Plant
implementation of maintenance items and procedure revisions
as outlined in the Code Compliance Review, Expanded Code
Compliance Review, NFPA 30 Compliance Review and ESW Pump
Room Area Extinguishers. With the exception of the items
listed below all maintenance items and procedure revisions
have been completed.

NFPA 30 Code Com liance

P.J. Russell memo dated June 29, 1990

Status

Complete

P.J. Russell memo dated July 2r 1990

Status

To be completed by Operations Department per your
discussion with A. Puplis.

P.J. Russell memo dated July 10, 1990

Status

Zn some fire zones there are more than three flammable
liquid cabinets. Xn these areas flammable licpxid
cabinets are used to store Class A combustibles such as
cleaning materials, aerosols, grease, etc. We consider
this to be an acceptable practice and monitor the
additional cabinets on a regular basis.



B.J. Gerwe
November 3.8, 1991
Page 2

Code Com liance Review — Im ell Re ort No. 09-0120-0123
12.A.

NFPA ~, Paragraph 1-9.5.6z-e-
Status

Signs will be made for the Unit 1 and Unit 2 Halon
systems by December 31, 1991.

NFPA 72D, Paragraph 2034, 4052

Status

NFPA

Plant procedures will be revised or new procedures
developed to verify that alarms are received in the
Control Room from those Auxiliary Building standpipes
that are fed from piping equipped with a flow alarm or
are controlled by ZMO-10 and ZMO-20 by June 1, 1992.

12, Paragraph 1625

Status

The vent lines referred to in this item were not partof the original installation and will not bereinstalled for safety reasons. In the event of a
blockage in any part of the vent line pressure can back
up through the back side of the pilot valves opening
the valves and allowing an uncontrolled discharge of
CO2 into all of the areas connected to the vent line.

NFPA 13, Paragraphs 3-16.2.2, 3-16.3.5, 3-16.9.2
Status

NFPA

This item will be completed with the Expanded Code
Compliance review items.

72D, Paragraph 2042 Item b.

Status

Relocation of fire detectors or installation of
protective guards will require a design change.



B.J. Gerwe
November 18, 1991
Page 3

Expanded Code Com liance Review
Xm ell Report No. 09-0120-0381

NFPA 10, Paragraph 4-3.2

Status

Procedure 12 SHP 2270 FXRE.001 has been revised to
verify that fire extinguishers are clear. On fire
extinguishers the operating instructions are applied by
the manufacturer as is the hanging bracket. Since the
extinguisher can only be hung one way we will not
change the procedure. The monthly inspection is the
document that verifies that the extinguisher has been
inspected. The inspection procedures meet NFPAcriteria.

NFPA 13, Paragraph 1041

Status

A walk down of the sprinklers will be completed and the
sprinklers realigned as needed by December 31, 1992.

Valve 1-FP-196 was installed without a hand wheel. A
determination will have to be made on whether one can
be added without a design change.

Paragraph 3612

Status

A field walk down will be conducted and sprinkler heads
changed as required by December 31, 1992.

Paragraphs 3681, 3682, 3683

Status

This item will be completed in 1992 or 1993 depending
on budget allocation.

Paragraph 4143

Status

A walk down will be completed and sprinklers installed
per applicable drawings by December 31, 1992.



B.J. Gerwe
November 18, 1991
Page 4

NFPA 72D, Paragraphs 2034, 4052

Status

Procedures for the testing of the CFT Charcoal Filter
Units will be completed by the start of the 1992
refueling outages for each unit.

ESW Extinguishers

Status

Per your request we have verified that the fire
extinguishers in the ESW Pump Room area are all ABC Dry
Chemical extinguishers.

p. w). Q. i+
P.H. Jaccpxes

C; P.F. Carteaux
File



ANERIC'AN
ELECTRIC
POWER

Date November 18, 1991

Subject Cook Nuclear Plant
NFPA Code Compliance
Procedure Revisions

From B.J. Gerwe

To P. Carteaux - Bridgman
J. Sampson — Bridgman
T. Beilman — Bridgman

The NFPA Code Compliance reviews performed by ABB Impell, Report No.
09-0120-0123 and 09-0120-0381, identified procedures which required
revision to incorporate surveillance and testing issues. A review of
these plant procedures shows that several of the previously identified
changes under Report No. 09-0120-0123 have not been incorporated as
previously requested. The required changes are given below. Please
direct this listing to the appropriate personnel for incorporation of
these surveillance requirements.

These procedural changes are being committed to the NRC and require
completion by the end of 1992. ln reviewing the changes with the
various departments, the end of 1992 date has been agreed to due to the
two unit refueling outages occurring in 1992, and the additional
procedural burden associated with the outages. Each department also
indicated that they should be able to better this date. Please advise
the writer in writing when the procedures have been revised.

NFPA
Code Edition

Code
Section Procedure Deviation/Requirement

15 1973 5011
5021
5031

6001-6003
6013-6018

12MHP4030.STP.020
Series

Deviation: Charcoal filter unit
12-HV-SATFU is not included in any
of the procedures.

Re irement: The charcoal filter
unit 12-HV-SATFU fire protection
system is to be tested. Nozzle
operability should be confirmed.

NOTE! The 12-HV-SATFU water spray
system is supplied water through
Hose Station No ~ 4. Hose Station
No. 4 angle valve operability, ZMO-
10 and ZMO-20 operability and
connecting fire hose operability
are already being performed under
separate procedures which can be
used to satisfy the first part of
this requirement.

/ma-S}lcm



NFPA
Code Edition

Code
Section Procedure Deviation/Requirement

72D 1967 2034
4052
2047

12SHP2270.PIRE.004
1620HP4030.STP.121
Series

Deviation: The procedures do not
perform surveillance tests or
verify the receipt of alarm or
supervisory signals at the control
zoom from fire pump supervisory
signals and hose system manual
stations alarm initiating devices
to confirm their operability.

Reauirement: The procedures should
be enhanced to verify the receipt
of all required signals at the
control room. Each hose station
device should also be activated to
verify operability of the device
and its circuit.
Deviation: The procedures do not.
verify the reset of signals
received by the control room from
the fire pumps.

Reauirement: The surveillance test
should be revised to verify the
reset of each signal prior to
continuing the test.

12THP4030.STP.223 Deviation: Air flow testing is not
performed for the Unit 1 and 2
containment CFT charcoal filter
units.

72D
72E

1967
1974

3542
7-3.1.4

12THP4030.STP.239

Reauirement: Incorporate the air
flow testing of the Unit 1 and 2
CFT charcoal filter units into the
plant procedure's.

Deviation: Loop resistance testing
for the Unit 1 and 2 reactor
coolant pumps (RCP) thermistor line
type detectors is not performed.

Re irement- Incorporate loop
resistance testing of the Unit 1
and 2 RCP detection systems into
the plant procedures.



NFPA
Code Edition

Code
Section Procedure Deviation/Requirement

72E 1974 5-5. 2 12THP6030. IMP. 153 Deviation: The proceduxes do not
confirm the changes in the
alignment of the infrared flame
detectoxs.

Re irement: The proceduxes should
be revised to verify the alignment
of the flame detectors.

Deviation: The line type heat
detectors for the RCP pumps are not
verified for their operability by
loop xesistance testing.

Re irement: The procedures should
be 'xevised to verify the
operability of the line type heat
detectors as required.

Please call if you have any questions.

B.J. Gerwe

BJG/gh

cc: E.E. Fitzpatrick
A.A. Blind — Bridgman
P.H. Jacques — Bridgman
A. Arent - Bridgman
T. Walsh - Bridgman
C. Miles - Bridgman
R.L. Shoberg
J.D. Griex/B.J. Gerome
File: NFPA Code Compliance Report 09-0120-0123

NFPA Code Compliance Report: 09-0120-0381
MF: N
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to require verification that access to fire extinguishers
is clear during monthly inspection and verification that
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Attachment No. 2.
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12 SHP 2270 FIRE.001

INDIANA MICHIGAN POWER COMPANY

DONALD C. COOK NUCLEAR PLANT

1.0 TITLE: Portable Fire Extinguisher Inspections

2.0 OBJECTIVE

2.1 To establish the criteria by which the Safety and
Assessment Department will perform inspections of the
portable fire extinguishers (excluding the new Training
Facility).

2.2 To assure that all the portable fire extinguishers are
in operable condition and are in their proper locations.

3.0 REFERENCES

3.1 PMI-2270, Fire Protection.

3.2 12 PMP 6010 RAD.001 and .002 Radiation Protection
Manual.

3.3 Fire Facilities Plan — Drawing Numbers 12-5265, 12-5266,
12-5267, 12-5268, 12-5268A, 12-5269, 12-5270 and
12-5271. Service Building extension 12-4510, 12-4511,
12-4512 and 12-4513. Security Control Center - 12-4507.

3.4 NFPA-10.

3.5 QA Audit 86-21-4A — Requires inspection of all Fire
Extinguishers that are assigned to the Fire Watches.

3.6 QA Audit/NSDRC Audit No. QA-90-27/NSDRC 176.

4.0 PREREQUISITES/PRECAUTIONS/INITIAL CONDITIONS

4.1 The following equipment and supplies are necessary:

4.1.1

4.1.2

4.1.3

4.1.4

Paper Punch

Fire Extinguisher Cards

Plastic Seals

505 Spring Scale

Page 1 or 4
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12 SHP 2270 FIRE.001

8.1.3

8.1.4

Attachment Nos. 3, 4, 5 and 6 are used to
document the monthly inspection of the plant
portable fire extinguishers. Following
completion of the Attachments, the data sheets
(Attachments) are submitted for Supervisor
Review.

Monthly Inspection — To assure that all
portable extinguisher
locations have an
operable fire
extinguisher and that
access to the fire
extinguisher is clear.

Semiannual Inspection — To assure that all
portable
extinguishers are
properly charged and
that the extinguisher
has not passed its
hydrostatic test date.

Extinguishers found with no Inspection tag may
be inspected and retagged to indicate the
extinguisher is acceptable for use. The
Inspection Tag will be punched to be in
agreement with the last monthly extinguisher
inspection. This will insure that the
extinguisher is inspected during the next
completion of this procedure. No procedure
data entry is necessary for re-inspection/
re-tagging of extinguishers.

8.2 The fire extinguishers located on 598 and 609 in the
Containments shall only be inspected on a monthly basis
during refueling or extended non-refueling outages. The
first inspection of the outage duration will be
performed within seven (7) days after Containment
integrity is broken. The monthly inspections shall
continue until Containment integrity is restored.

/
8.3 Outage support fire extinguishers designated for

containment use are normally stored on the
633'levationof the Auxiliary Building.

9.0 RESTORATION

9.1 Replace deficient Fire Extinguishers with an operable
unit.

9.2 Provide arrangements for a contractor to come in and
service unacceptable fire extinguishers.

Page 4 of 4
Revision



12 SHP 2270 FIRE.001
ATTACHMENT NO. 1

COa P RTABE E. FIRE XT N U SHER
Months dure

l. 'heck that the correct type of fire extinguisher is in the
designated location. Replace any missing/inop'erable fire
extinguishers.

2. Check that the pin is in its proper position and that the
seal is intact. The seal should be around the handle and
through the eye of the pin. If the seal is broken, weigh the
fire extinguisher using the 505 spring scale. The weight of
a fully charged fire extinguisher is stamped on the side of
the valve body. If the difference in weight is more than l~>

pounds under the weight stamped on the side of a valve body,
the fire extinguisher shall be replaced. Reseal fire
extinguisher if the difference in weight is acceptable.

3.

4 ~

5.

Check the fire extinguisher visually for signs of damage.
Damaged fire extinguishers shall be replaced.

Punch card for the applicable month and replace any missing
cards.

I

Verify that access to the fire extinguisher is clear.

Page 1 of 3
Revision 2



12 SHP 2270 FERE.001
ATTACHMENT NO. 1

DRY CHEMICAL PORTABLE FIRE EXTZNGUZSHERS
Monthly Inspection Detailed Procedure

Check that the correct type of fire extinguisher is in the
designated location. Replace any missing/inoperable fire
extinguishers.

2 ~

3.

4,

5.

Check that the seal is intact. Zf the seal is broken and the
plunger, if applicable, is in the down position, check the
charge bottle to see if it has been fired. To do this,
squeeze the nozzle to find out if the fire extinguisher is
charged or under pressure. Check hose for packed chemical by
flexing hose. Zf there is no pressure then proceed and
remove charge bottle. If the seal on the charge bottle isstill intact, reassemble extinguisher and put on the new
seal. If the seal on the charge bottle is broken, take the
whole extinguisher out of service and replace it with a
spare.

Check "hose extinguishers with a red plunger to assure that
the plunger is down. A charged or pressurized fire
extinguisher plunger would be in the up or visible position.If the plunger is up but the seal is not broken, follow the
above procedure for checking the charge bottle. Zf the
charge bottle is still intact and the fire extinguisher has
not been pressurized, remove the top of the fire extinguisher
and pull the plunger down. Reassemble and reseal the acceptable
fire extinguisher. Replace fired or charged fire
extinguishers.

Check fire extinguisher for signs of damage. Damaged
extinguishers shall be replaced.

Punch card for the applicable month and replace any missing
cards.

Verify that access to the fire extinguisher is clear.
HALON AND PRESSURIZED DRY CHEMICAL EXTINGUISHERS

Monthly Inspection

Check gauge indication and ensure tank pressure is in green
band.

2 ~ Check hose and valve for damage and ensure extinguisher has
a seal.

,
Punch card for monthly inspection and record inspection on
data sheet.

Verify that access to the fire extinguisher is clear.

Page 2 of 3
Revision 2



1 2 SHP 2270 FIRE. 001
ATTACHMENT NO. 1

WHEELED N CHARGED DRY CHEMXCAL FIRE EXTINGUISHER
Mon hly Inspection Detailed Procedure

1. Check that the fire extinguisher is in 'ts pro'per location.
Relocate misplaced units.

2. Check the pressure gauge on the N bottle. The pressure
reading should be in the black portion of the gauge. This
pressure is greater than 1500 PSI. Tanks which read in the
red or under 1500 PSI shall be replaced.

3. Check that the pin is properly located in the hand wheel on
the N bottle valve and that the seal is intact. If the seal
is br6ken or the pin has been removed, check fu ther to
verify if unit may have been fired. Replace pin and resealif unit has not been fired. Fired units shall be taken out
for servicing even if the N2 bottle pressure gauge still
shows a pressure of more than 1500 PSI.

4. If it appears that the unit may have been fired remove the
hose and thoroughly inspect it. If the hose is packed with
dry chemical clean the hose prior to re-racking.

5. Check the unit visually for signs of damage. Damaged units
( should be replaced.

6. Punch card for the applicable month and replace any missing
cards.

7. Verify that access to the fire extinguisher is clear.

,
Page 3 of 3
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12 SHP 2270 FIRE.001
ATTACHMENT NO. 2

SFMI-ANNUAL INSPECTION OF 150 LB. AND 350 LB. NHEEL UNITS

Check for proper location and ensure area is clear of
obstructions.

2. Remove cover and check. wheel operation.

3. Check ni""ogen tank pressure. Remove from service if
nitrogen tank pressure is unacceptable.

5.

6.

Check nozzle for operation and presence of powder. If
powder is present, replace unit. Ensure hose is wrapped
neatly (has not been pulled and put back incorrectly).
Invert unit to mix powder and return to upright position.
Remove cap and check powder. If powder balls exist, they
should crumble if dropped from 6 inches. (If powder balls
do not c"umble, replace unit.) Replace cap.

7. Check high and low pressure primary lines for cuts, cracks
and distortion.
Dust cyl'nder and check cylinders for:
'a ~

b.
c ~

e.

Dents.
Corrosion.
Labels — Manufacturer.

Picturesaue fire identification labels.
Hydrostatically tested in last:

12 years for chemical cylinder.
5 years for nitrogen cylinder.

Arc welds or flashes.

9. Update inspection card for monthly and semiannual
inspections. Record inspection on data sheet.

NOTE If the extinguisher does not meet the above acceptance
criteria, replace the extinguisher and note the deficiency/
replacement under comments.

Page 1 of 5
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12 SHP 2270 FIRE. 001
ATTACHMENT NO. 2

SEMIANNUAL INSPECTION OF 5 LB. CARTRIDGE EXTINGUISHERS

1. Check cylinder for:

b.
c ~

d.

e.

Dents.
Corrosion.
Hydrostatically tested in last 12 years.
Labels — Manufacturer.

— Picturesque fire identification labels.
Arc welds or flashes.

2. Check hose for:

3.

a 0

b.
Ce
d.

Cracks.
Cuts.
Distortion.
Nozzle operation.

r

Remove cap and cartridge.
4. Neigh cartridge and inspect cartridge. for corrosion and

damage to frangible disc. Replace cartridge if disc is
damaged or cartridge is below minimum weight listed on
cartridge.

( S. Check lever operation and install cartridge.
6. Insure chemical is powdery and not caked. Replace cap and

reseal. Update inspection card for monthly and semiannual
inspections. Record inspection on data sheet.

NOTE If the extinguisher does not meet the above acceptance
criteria, replace the extinguisher and note the deficiency/
replacement under comments.
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12 SHP 2270 FIRE.001
ATTACHMENT NO. 2

SEM1ANNUAL INSPECTION OF C02 FIRE EXTINGUISHERS

If applicable, check extinguisher location. The hanger must
be attached solidly and the area be free of obstructions.

2. Check hose for:
'a ~

b.

d.
e.

Conductivity.
Cracks.ri.i~

Distortion.
Coupling attachment.

3. Check horn for:
a. Cracks.
b. Distortion.

4, Clean cylinder (dust) and inspect for:
a ~

b.
c
d.
e.

Dents.
Corrosion.
Arc welds or flashes.
Hydrostatically tested in last 5 years.
Labels — Manufacturer.

— Picturesque fire inspection labels.

5. Check band and clamp for:
a. Proper horn fit (wrong fit will damage horn).
b. Corrosion.
c. Missing screws.
Correct deficiencies or replace extinguisher.

6. Check valve for:
a ~

b.
c ~

Hose connection at valve is straight and hose is
properly attached (damaged connection could make a
rocket out of unit when discharged).
Pin should be straight and moveable.
Handle rivets intact.

7. Weigh extinguisher, weight usually stamped on valve. If
extinguisher has lost more than 13 pounds of weight stamped
on the valve, replace it.

8. Seal unit and update inspection card for monthly and
semiannual inspections. Record inspection on data sheet.

NOTE If the extinguisher does not meet the above acceptance
criteria, replace the extinguisher and note the deficiency/
replacement under comments.
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12 SHP 2270 FIRE.001
ATTACHMENT NO. 2

SEMIANNUAZ INSPECTION OF CARTRIDGE OPERATED EXTINGUISHERS
(Other Than 5 Zb. Extinguishers)

2.

3 ~

If applicable, check extinguisher location. The hanger must
be attached solidly and the area be clear of obstructions.

Invert unit and remove cartridge cover and cartridge.

Neigh cartridge and inspect cartridge for corrosion and
damage to frangible disc. Replace cartridge if disc is
~@marged or caccci~ge is bolo" L«inimum weignc lisced on
cartridge.

4. Ciean cylinder (dust) and inspect the cylinder for:
a. Dents.
b. Corrosion.

Hydrostatically tested 'n last 12 years.
Arc welds or flashes.

e. Missing screws from nozzle bracket.
f. Zabels — Manufacturer

— Picturesque fire identification labels.
Replace the fire extinguisher if any deficiencies exist.

Co
d.

6. Inspect hose for cuts, cracks and correct nozzle operation.
( Replace the fire extinguisher if any deficiency exists.

7 ~

8.

Set cylinder upright and remove cap. Blow in nozzle and
check for disturbance in chemical. If nozzle is plugged
replace extinguisher.

Replace cap, cartridge and cartridge cover. Seal unit and
update inspection card for monthly and semiannual
inspections. Record 'nspect'on on data sheet.

NOTE If the extinguisher does not meet the above acceptance
criteria, replace the extinguisher and note the deficiency/
replacement under comments.
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12 SHP 2270 FIRE. 001
ATTACHMENT NO. 2

SEMI-ANNUAL INSPECTION OF HALON AND
PRESSURIZED DRY CHEMICAL EXTINGUISHERS

Dust and inspect cylinder for:
a ~

b.
c ~

d.

e.

Dents
Corrosion
Hydrostatically tested in last 12 years.
Labels — Manufacturer

— Picturesaue Fire Identification Labels
Arc Welds or Flashes

2. Check hose for:
a. Cuts
b. Cracks
c. Distortion
d. Connection at Tank

3.

4,

We'gh extinguisher, '~eight and tolerances are on label..
(<

Check gauge indication and ensure tank pressure is in green
band.

( NOTE If the extinguisher does not meet the above acceptance
criteria, replace the extinguisher and note the deficiency/
replacement under comments.

5. Update the inspecti*on card and data sheet for the monthly
and Semi-Annual Inspections.
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