NExUS TECHNICAL SERVICES CORPORATION

125 Fairfield Way. Suite 380 N ;_‘3,‘ f SRR

Bloomingdale, lilinois 60108 s
December 31, 1999

Mr. Al Casillo

Fire Protection Program Manager
Commonwealth Edison Company
Dresden Nuclear Power Station
6500 North Dresden Road
Morris, IL 60450

Subject: Dresden Station Units 2 and 3
3M Fire Wrap Qualification Evaluation
NTSC Project 99-40540
Dresden Report No. 12-N208-05

Dear Mr. Casillo,

The subject qualification report is attached for your use. This report resolves Dresden
Station 3M fire wrap issues and qualifies the 3M configurations identified in the scope of
this project. Qualification of the riser enclosure on the outside of the west wall of the
Control Room is contingent upon replacing 2 single stainless steel support band. This
band was examined during this evaluation, and it was found damaged.

The Station should take the following actions related to this report:
e Replace the damaged stainless steel band on the riser enclosure on the outside of the

west wall of the Control Room. Action Request #990068541 was written to replace
the damaged band.

o Incorporate the subject report in the FPPDP.

If you have any questions, please give me a call at (508) 829-8062 or Tom McCormack
at (630) 893-2277, ext. 12.

Sincerely,
Nexus Technical Services Corporation

By:_Rolert A. Jackron
Robert A. Jackson
Staff Engineer

Attachments: Fire Wrap Qualification Report

cc: Tom McCormack, NTSC
Don Mershon, NTSC
Pete Griffin, SWEC
Russell Peak, ComEd
Bob Vandura, ComEd
Mike Dillon, ComEd

Telephone: (630) 893-2277 + Fax: (630) 893-2401 « e-mail: ntisceng@nexus-tech.com
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NTSC Report 99-40540 Dresden Nuclear Station — Units 2&3

Rev. 0

1.0

3M Fire Wrap Qualification Evaluation

Executive Summary

Dresden Station 3M one-hour fire wrap systems were installed to protect certain
electrical components to comply with 10CFRS0, Appendix R. In 1993 the 3M Fire
Wrap System Installation and Fire Test Review Report No. 93-143 was performed to
document the adequacy of the Station’s 3M fire wrap configurations. The report
identified that some technical evaluations for the 3M fire wrap configurations were
not readily available. This report provides the technical evaluations to address the
3M fire wrap configurations in which qualification documentation was not readily

available.
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12/31/99

3M Fire Wrap Qualification Evaluation

Background

In 1993 the 3M Fire Wrap System Installation and Fire Test Review Report No. 93-
143 (Ref. 4) was issued to document the adequacy of the Station's 3M fire wrap
configurations. This study recorded 2 description of the 3M fire wrap configurations
installed in the plant, qualified available fire tests as acceptable test methods, and
identified which 3M wrap configurations were bound by the qualified fire tests and
technical evaluations. The test review was performed based on the fire wrap system
test data used to qualify 3M fire wrap installations provided by 3M at the time of the
review. The report recognized that there may be other tests and evaluations but
provided conclusions based only on the tests and evaluations listed in the report.

The result of the study (Ref. 4) identified that fire tests Were appropriately performed
and that the majority of the 3M configurations are bound by the qualified tests. The

report identified that the following as-built configurations were not bound by any of

the qualified fire tests listed in the report (Ref. 4):

1. CS-195 collars used on 3-inch conduit wraps are not addressed by the
tests that would otherwise bound this installation.

2. One-inch diameter conduits were not bound by reviewed tests.

3. Except for the 7'x1" and 26"x36" encapsulated cable trays, cable trays
are not bound by reviewed tests or engineerng evaluations.

4. Except for the 24"x18"x6" encapsulated junction box, junction boxes

are not bound by reviewed tests or engineering evaluations.

5. Except for the 7'6"x4'x1'9" multiple pull box assembly, pull boxes are
not bound by reviewed tests or engineernng evaluations.

6. The spot welding banding techniques and riveted banding techniques
used in the cable tray installations were not bound by the tests that
would otherwise bound this installation.

7. The spot welding techniques used in the junction box installation
were not bound by the tests that would otherwise bound this
installation.
8. The cross-banding techniques and riveted banding techniques used in

the pull box installations were not bound by the tests that would
otherwise bound this installation.
9. Bus ducts were not bound by reviewed tests.

The report (Ref. 4) states these configurations require a detailed review with the 3M
Corporation for disposition.

As per the Dresden Fire Protection Program (FPP) Self-Assessment (Ref. 3):

1. Dresden received technical evaluations back from 3M dated 4/21/98
and 4/22/98. These letters provide a technical justification for Item 1
above (collars).

Page 3 of 19
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2. A 3M technical justification dated 4/8/98, provided to Quad Cities
Station, adequately bounds the bus ducts (Item 9), the pull boxes
(Item 5) and junction boxes (Item 4).

3. ComEd's response to NRC Information Notice 95-52 (NTS Item No.
237-103-95-05200) identified the approved fire test that bounds the
one-inch conduit discussed in Item 2 above.

Technical evaluations for the remaining 3M fire wrap configurations (Items 3, 6, 7
and 8) are not readily available during the FPP Self-Assessment. As a result, the
Station issues PIF D1998-05739, NTS 237-251-98-03114 and NTS 237-251-98-
03114A to address this issue.

3.0 Purpose

As identified in FPPSA (Ref. 3), the qualification documentation for four as-built
3M fire wrap configurations was not readily available. This report provides the
technical evaluations to address this issue.

4.0 Scope

The scope of this document provides the technical qualification evaluations for four
specific items where it was identified the technical basis for acceptance of the
installed configurations was not previously documented. These items are:

1. Except for the 7'x 1" and 26"x 36" encapsulated cable trays, cable trays
are not bound by the available tests or engineering evaluations.

2. The spot welding banding techniques and nveted banding techniques
used in the cable tray tests were not bound by the reviewed tests that
would otherwise bound this installation.

3. The spot welding banding techniques used in the junction box tests were
not bound by the reviewed tests that would otherwise bound this
installation.

4. The cross-banding techniques and riveted banding techniques used in the
pull box tests were not bound by the reviewed tests that would otherwise
bound this installation.

5.0 Licensing and Design Basis Commitments

As per 10CFRS50.48 (b), Dresden Station is required to comply with 10CFR50,
Appendix R, Section III.G. To achieve this objective, Dresden prepared the
Appendix R Conformance Safe Shutdown Report (Ref. 24). The Station also
developed evaluations that technically justified alternative protection methods where
strict compliance with 10CFRS0, Appendix R, Section III.G was not achieved.

12/31/99 Page 4 of 19
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Where necessary, these evaluations were submitted to the Commission to obtain
approved exemptions from 10CFR50, Appendix R, Section II1.G (Ref. 25). One of
the fire protection features used to achieve compliance with 10CFRS50, Appendix R,
Section I11.G, or meet the intent of satisfying the Commission's regulatory
requirements, is 3M one-hour fire wrap.

No specific regulation or station licensing commitment was identified with regards to
the specific level of documentation required to substantiate the adequacy of 3M fire
wrap. However, NRC Generic Letter 86-10, Section 3.2.2 (Ref. 1) provides
guidance on the subject.

6.0 References

References below that are not readily obtainable are included in Attachment B.

1. NRC Generic Letter 86-10, "Implementation of Fire Protection Requirements”,
dated 4/24/86.

2. NRC Generic Letter 86-10, Supplement 1, "Fire Endurance Test Acceptance
Critena for Fire Barrier Systems Used to Separate Redundant Safe Shutdown
Trains Within the Same Fire Area", dated 5/27/94.

3. Dresden Fire Protection Program Self-Assessment Report 237-251-98-03100
dated 12/15/98.

4. NTSC Report 93-143, Revision 0, "Dresden and Quad Cities Stations 3M Fire
Wrap System Installation and Fire Test Reviews", September 30, 1993,

5. Fax, R. Israelson (3M) to J. Steiner (ComEd), "Boundary Conditions for the 3M
Interam Mat Systems", April 21, 1998.

6. 3M Quality Assurance Guideline 6350-QA-31, Interam E-54A Mat 3-Hour
System, Page 31 of 37, 9/22/87.

7. Letter, R. Licht (3M) to D. Contorno (Transco) January 30, 1987.

8. 3M Installation Drawings: 6000-EJ-41 (no revision), 6000-EJ-42, R. 2, 6000-EJ-
43 Issue 1 1/30/87, 6000-EJ-44 Issue 1 1/30/87, 6000-EJ-45 (no revision), 6000-
EJ-59 Issue 1 5/26/87, and 6000-EJ-62 Issue 1 7/24/87.

. Letter, R. Licht (3M) to Dave Contorno (Transco), January 15, 1987.

10. Information Relevant to Dresden Station 3M Fire Wrap Designs. Issued with
NTSC Report 93-143, Rev. 0 (Reference 4).

11. S&L Memorandum of Telephone Conversation, M. Bohnert to B. Brown,
January 20, 1987.

12. Letter: R. Licht (3M) to Dave Contorno (Transco), February 25, 1987.

13. Approved Vendor List, Transco Products Inc, May 15, 1987.

14. Walkdown 11/11/99, Dresden Station, D. Mershon & R. Jackson (NTSC).

15. Letter, R. Isrealson (3M) to E.D. Eenigenburg (ComEd), May 3, 1989.

16. Product Literature, "Carpenter Stainless Type 302".

17. Newnes Engineer’s Reference Book, 10" Edition, 1965.

18. Welding Handbook, American Welding Society, 6™ Edition, 1973.

19. Letter: J. Nosko (S&L) to J. Hausman, February 13, 1986.
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20.
21.
22.
23.
24.
25.

26.
27.

3M Fire Wrap Qualification Evaluation

Letter: R. Licht (3M) to Dave Contorno (Transco), Apnl 6, 1987.

Product Literature, "Physical Properties of 3M E-50 Series Mats".

QA Audit, Dresden QAA 12-87-56, Finding 6, Audit Date 5/12 - 6/1/87.
Dresden Station Fire Hazards Analysis, Amendment 12, March 1999.

Dresden Station Safe Shutdown Analysis, Amendment 12, March 1999.

Dresden Station, Exemption Requests, Fire Protection Reports (FPR), Volume 4,
Amendment 12, March 1999.

Dresden SLICE Database, 9/24/97.

Letter: R. Licht (3M) to Dave. Contorno (Transco), January 26, 1987.

Definitions

Encapsulation: The fire barner assembly protecting the essential circuits.
Dimensions provided for the fire barrier assemblies, or encapsulations, are given as
internal dimensions.

Wrap:

Refers to the installed 3M Interam E-50A and E-54A fire barrier assemblies

at Dresden Station (Ref. 27).

Evaluation Methodology and Results

ComEd Nuclear Operations Division Standard NES-MS-05-3, “GL 86-10 Evaluation
Standard” Revision 0 was used as a guideline in preparation of this report, this
included the recommended formatting.

8.1

Description

As aresult of the 1998 Fire Protection Program (FPP) Self-Assessment (Ref. 3), four
3M-wrap configurations were identified that do not have readily available technical
justifications. The Self-Assessment recommended that technical justifications be
developed for each configuration in accordance with Generic Letter 86-10 (Ref. 1).
The following discussion provides evaluations for the four configurations.

8.1.1 Evaluation of cable tray enclosures

Dresden Station has five 3M fire wrap cable tray encapsulations. These vary
in sizes from 30"x 6" to 7'x 1'4". The table below outlines the various tray
configurations. Note that tray configurations 1 and 2 are cable trays that are
encapsulated within a larger assembly.

Dresden has wrapped cable tray assemblies of the following sizes: 30”'x 67,
7'x 1, 7'x 1'4", 33"x 34" and 26"x 36". These assemblies consist of one to

12/31/99
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three cable trays encapsulated within the assembly. The 7'x 1" and 26"x 36"
encapsulated trays have been previously bounded.

Evaluation of Cable Tray Enclosures

Item | Encapsulation | Location Configuration | Bounded
Size
1 o13emx1 o [N/A-- - o oo | Single | N/A, tray inside
A B SR L PR e o Item4, i
2 . p36"x14" o INAG: - | Single N/A, tray inside
S R RS I e et IR ItemS .-
3 30"x 6" U3 TB corridor Single See evaluation
517'6" below
4 7Tx1 U2 TB Trackway Multiple Yes, previously
517'6" justified
5 7'x 14" U2 TB Trackway 534" | Multiple See evaluation
below
6 33" x 34" U3 TB corridor Multiple See evaluation
517'6" below
7 26" x 36" U3 TB corridor Multiple Yes, previously
517'6" justified

Item 1: 3'6" x 1' cable tray is the single vertical cable tray type encapsulated
within the 7' x 1’ encapsulation. No justifications are required for this
individual tray; see Item 4 for overall encapsulation justification.

Item 2: 3'6" x 1'4" cable tray is the single vertical cable tray type
encapsulated in the 7' x 1'4" encapsulation. No justifications are required for
this individual tray; see Item 5 for overall encapsulation justification.

Item 3: A single 30"x 6" cable tray is wrapped from U3 TB Corndor location
H44 to the corridor at G44, Elevation 517°-6"".

SWRI Test Report 01-7912a[1] (included with Ref. 4) dated 6/85, tested two
24"x 4" ladder back cable trays, one with a single layer of cable fill and one
with 40% cable fill. The test was conducted to meet the requirements of the
ANI/MAERP "Standard Fire Endurance Test Method to Qualify a Protective
Envelope for Class 1E Electrical Circuits”. Although the test was not
explicitly run to the G.L. 86-10, Supp. 1 criteria for fire barrier rating, this
one-hour test performed to the requirements.

Fax transmittal from Ron Israelson (3M) to Jack Steiner (ComEd) on
4/21/98, "Boundary Conditions for the 3M Interam Mat System" (Ref. 5),
resolves that smaller items bound larger items from a thermal point of view.
"Due to the smaller thermal mass of small items, large items heat up slower
when exposed to the same rate of heat input. Therefore, systems which pass
test conditions with small items are valid for installations which involve
larger items.” Based on this justification provided by 3M, smaller

12/31/99 I1.5.B-10 Page 7 of 19
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commodities bound larger commodities as long as the mass within the larger
encapsulation is greater than that of the smaller commodity.

Both the tested cable tray and the installed cable tray encapsulations have 4
layers of E-50A mat installed, therefore the similar configuration will bound
the installed based on comparable encapsulation. The tested 24"x 4" ladder
back cable tray with a single layer of cable fill contains less mass than the
installed 30"x 6" ladder back cable tray (Tray # 735B, [Ref. 4]) with a 67%
cable fill (Ref. 26), therefore this provides the bounding justification.

Itern 4: Two 3'6" x 1' vertical cable tray risers are wrapped together in a 7' x
1' encapsulation in U2 TB Trackway Elevation 517°-6".

Justification was previously provided by 3M Drawing 6000-EJ-41 (Ref 8) &
3M letter dated 1/15/87 (Ref 9). The justification focused on the wrap
application on the vertical cable tray with an obstruction of another cable
tray. The detail was not explicitly clear on the acceptability of the double
cable tray encapsulation. The encapsulation is similar to the pull box
configuration approved by 3M (Ref. 15) and the enclosed trays are similar to
those in both Item 3 and Item 6. The two adjacent installed 3°6"x 127 solid
steel risers with cable fill have a greater mass than the single tested 24"x 4"
Jadder back cable tray in Item 3. Based on the "smaller mass bounds larger
mass" thermal justification provided in Item 3, the configuration is thermally
bounded.

Item 5: Two 3'6"x 1'4" vertical cable tray nsers wrapped together ina7'x
1'4" encapsulation in U2 TB Trackway Elevation 534°-0".

Based on the justification provided in Item 3, the approved smaller
configuration in Item 4 (7'x 1" assembly) provides bounding justification for
the larger 7'x 1'4" encapsulation.

Item 6: At G44, three 30"x 6" trays ar¢ encapsulated for overall configuration
size of 33"x 34".

Based on the justification provided in Item 3, the approved smaller
configuration in Item 7 (26"x 36" cable tray assembly) provides bounding
justification for the larger 33" 34" cable tray encapsulation.

Item 7: Two 30"x 6" cable trays are encapsulated in a 26"x 36" encapsulation
for the length of the cormdor from locations G44 to G48. From location G44
to G46, the assembly 1s 2 four-sided 3M encapsulation. From location G46 to
G438, the cable trays are enclosed on 2 sides with 3M mat material, and the
adjacent ceiling and wall enclose the other two sides.

12/31/99 I11.5.B-11 Page 8 of 19
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Justification previously provided by 3M Drawings 6000-EJ-42, 6000-EJ-45,
6000-EJ-59, 6000-EJ-62, (Ref. 8) S&L memo 1/20/87 (Ref. 11) and 3M letter -
2/25/87 (Ref. 12). The referenced 3M drawings provide details of a tray
encapsulation assembly for two 30"x 6" cable trays installed in a wall/ceiling
interface. Based on these engineering judgements provided by 3M, this
configuration is acceptable.

8.1.2 Evaluation of banding deviations

Banding is required to ensure the wrap will remain in position during and
post fire scenarios. Foil tape is used to secure the wrap in position. This tape
is the primary means of securing the wrap when it is in the normal, non-fire
state. During a fire, the tape has the possibility of burning off; thereby the
wrap may not have a means to stay in position and needs a manner of
restraint. Steel banding, carbon or stainless, is then installed to restraint the

wrap in the event that the tape will not provide the required fastening
capabilities. One-half inch (1/2") steel banding is required per 3M Quality
Assurance documentation (Ref. 6). 3M letter to Transco on January 30, 1987
(Ref. 7) outlined that 5/8" banding was to be used at Dresden for cable trays.
Consequently, Dresden Station installed 5/8" stainless steel banding at the
required intervals per 3M provided guidance in all applications. 300 series
stainless steel banding is called out on the 3M Quality Assurance
documentation (Ref. 6), although the exact alloy of the stainless steel banding

installed at Dresden is unknown.

Banding in most applications at Dresden was installed per the typical details,
installation manual and pertinent engineering judgements. Typical
installation details call for crimp type or wing type friction clips (retention
clips) to be used to secure the banding. In most applications, this method of
fastening was followed, although in some instances, alternative fastening
techniques were used. These alternative fastening techniques include riveting
of banding and spot welding of banding in order to secure the banding to the
wall or ceiling. In addition, the banding was crossed during installation,
which NTSC Report 93-143 (Ref. 4) noted was not bounded by the reviewed
testing. Resolutions to these items are provided in the following evaluation.

8.1.21 Evaluation of riveting deviations

On cable trays and pull boxes in the U2 Turbine Trackway area,
riveting has been used to secure the banding to a CS-195 collar
material. The collar is then securely mounted to the concrete wall
using concrete anchors.

12/31/99 I11.5.B-12 Page 9 of 19
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Riveting is an acceptable alternative to the use of the friction clips
because of the nature of the fastening technique and is similar to
acceptable design applications. It is known that 1/2" banding is
acceptable per the design documentation, but Dresden has installed
5/8" wide banding. 3M Quality Assurance Guideline 6350-QA-31,
(Ref. 6) states, "1f the banding is to be anchored to concrete, a
minimum of 5/8" (or larger) wide by 0.020" thick 300 series stainless
steel bands must be used to accommodate a 1/4" diameter hole for the
concrete anchor.” Additionally, installation documentation and
training provided by 3M (Ref. 10) states that punching a hole in the
banding is an acceptable practice.

The rivets were secured to the CS-195 collar that was mounted to the
wall and provided additional coverage for the wrap at the wall
interface. The banding was riveted to the collar in a minimum of 2
positions, and in some instances there were as many as four rivets
securing the banding to the collar. The rivets are therefore serving the
same purpose as the concrete anchor to secure the banding in position.
The cross-sectional area of the banding has been maintained as 1/2",
the minimum required to typical installation, and has a greater cross-
sectional area than if holes had been positioned for 1/4” concrete
anchors in 5/8" banding.

The material of the rivets is as important as the securement method.
Aluminum rivets would melt in a fire scenario at approximately
900°F, well below the failure point of the banding, therefore the rivets
need to be of comparable material to the banding to ensure the
assembly will provide the required protection. Investigation of QAA
Report 12-87-56 (Ref. 22) shows that Transco suppliers at the time
only supplied stainless steel rivets (Ref. 13). Additionally, field
investigation determined that there were steel rivets installed.

Investigation into the riveting of the stainless steel banding to the CS-
195 collar found that there were no engineering judgements on the
acceptability of this configuration. Research determined the nivets to
be of a steel material. The multiple rivets securing each band
(minimum two, often four) are comparable to the use of one concrete
anchor. Approved concrete anchors include TapCon screws, which
are made of steel and the use of concrete anchors is approved to
secure banding to the wall or ceiling (Ref. 8). Based on the research
that the installed rivets are steel and provisions per Reference 8 allow
for the banding to be secured with concrete anchors provides basis
that the riveted banding is acceptable.

12/31/99 111.5.B-13 Page 10 of 19
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8.1.2.2 Evaluation of spot welding deviations

Spot welding of banding occurred on the protected junction box in the
U3 Reactor Building, on the protected cable trays in the U3 cormridor,
and as noted in the field walkdown (Ref. 14) on the protected pull
boxes and cable trays located in the Unit 2 Turbine Building
Trackway.

The banding was spot welded together to form a loop that passed
through a slot on steel angle clips as shown in 3M Engineering
Judgement 6000-EJ-59 (Ref. 8). This allowed a steel angle clip to be
secured to the concrete ceiling or wall to secure the banding in
position.

Evidence of welded banding has not been noted in fire tests as part of
the 3M Interam E-Mat test series. 3M who provided much of the
original and recent justification for the Dresden configurations, has
not responded to our requests for information regarding this particular
issue.

Research was performed to determine the properties of stainless steel
at ambient and elevated temperature. In addition, the strength of a
spot weld was determined at ambient temperature. Using a relation
that the reduction in strength of continuous banding is comparable to
the reduction in strength of the spot welded banding, the expected
strength of the spot weld at elevated temperatures was determined.
Attachment A contains this calculation. Based on the results of the
calculation and determination of the weight of the 3M Mat to be
supported, the acceptance of spot welded banding can be made.
Attachment A provides the calculation for the weight that a single
spot weld can support and the expected weight of the 3M material.

The Reactor Building junction box has four vertical and four
horizontal bands restraining the mat system. Conservatively
assuming that the junction box does not support any of the weight of
the encapsulation and the four horizontal bands only act to restrain the
system to the wall, then the four vertical bands support all the weight
of the material. Each band has four welds, two at each intersection
with the angle clip. Conservatively, only one weld is assumed at each
clip for a total of 8 welds. Based on the weight of 131.6 Ibs of
material (per Attachment A) and the weight evenly distributed over
each weld, each weld is required to support 16.45 lbs. Each weld can
be expected to support 19.5 lbs (78 Ibs / safety factor of 4) at 1600 °F
(per Attachment A). Although the calculated strength 1s for a
temperature 100°F below the maximum at the end of a one-hour E-
119 time/temperature curve, the conservatisms made in this

12/31/99 111.5.B-14 Page 11 of 19
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calculation and the features of the actual installation (multiple
bands/welds; support provided by the junction box) off-set the
temperature difference. In addition, the likelihood of a similar
scenario to a one-hour ASTM E-11 9 type fire is minimal as
documented by the fire protection features and Fire Hazards Analysis
in Sections 8.3.2.1 and 8.4.2.1 of this report.

On the U3 Corridor cable trays, the weight supported by a single band
is calculated as 25.2 lbs (per Attachment A). Conservatively
assuming only one weld at each angle clip (two may be present), there
are two welds per band. One weld is calculated to support 19.5 lbs
(78 Ibs / safety factor of 4) each at 1600° F (per Attachment A),
therefore two welds supporting 25.2 lbs is more than adequate even
though the given the temperature is 100° F below ASTM E-119
time/temperature limits at one-hour. Additionally, the added
conservatism of a factor of safety of 4 on the strength of one weld and
actually two welds versus one at each angle clip, provide further
justification that the installed configuration is acceptable. In addition,
the likelihood of a similar scenario to a one-hour ASTM E-119 type
fire is minimal as documented by the fire protection features and Fire
Hazards Analysis in Sections 8.3.1.3 and 8.4.1.3 of this report.

8.1.2.3 Evaluation of cross banding deviation

Two pull boxes located in Fire Zones 8.2.5.A and 8.2.6.A which
contain essential U3 Safe Shutdown cables that run from the Unit 3
Cable Tunnel to the Control Room were found to have banding
installed that was crossed-over. Drawings were submitted to 3M by
ComEd of configurations for approval of a boundable design, which it
was returned via a letter from 3M that the assemblies were acceptable
(Ref. 15). One such approved assembly was the cable tray riser
located at the 517" elevation. The detail shows the installed banding
configuration is similar to that approved by 3M, therefore, providing
the bounding justification.

8.2 Safe Shutdown Equipment
8.2.1 Turbine Building

8.2.1.1 Turbine Building U2 Trackway (8.2.5.A) El. 517"

Certain Unit 3 control cables required for safe shutdown (Path B1) are
routed through the encapsulated cable risers and pull box adjacent to
Fire Area TB-V. SSD equipment in this zone include 480-V MCC
29-2, CRD local start panel, service water cooling to CRD valves,

12/31/99 11L.5.B-15 Page 12 of 19

S e



NTSC Report 99-40540 Dresden Nuclear Station — Units 2&3
Rev. 0 3M Fire Wrap Qualification Evaluation

condensate storage tank level indicators, MSIV's, and HPCI Valve
MO2-2301-8.

8.2.1.2 Turbine Building U2 Trackway (8.2.6.A) El. 534’

Certain Unit 3 control cables required for safe shutdown (Path B1) are
routed through the encapsulated cable risers and pull box adjacent to
Fire Area TB-V. SSD equipment in this zone include 480-V MCC's
8.2 and 28-3 and 4-kV Switchgear 23 and 24.

8.21.3 Turbine Building U3 Corridor (8.2.5.C) EL. 517"

Certain Unit 3 cables required for the Isolation Condenser Safe
Shutdown Path B2 is encapsulated in a 1-hour cable tray wrap along
the ceiling. Safe shutdown equipment located in this zone include
service water cooling to CRD pump valves

8.2.2 Reactor Building

8.2.2.1 Reactor Building (1.1.1.2) U3 El 517’

The 2/3 Diesel Generator power and control cables for safe shutdown
(Path Al) are encapsulated in a 1-hour wrap assembly that includes
two conduits and a junction box. Safe shutdown equipment located in
this zone includes 480-V MCC's 38-1 and 39-1, LPCI valves, CDR
HCU's, and Reactor Pressure and Water Level Instrumentation.

8.3 Fire Protection Equipment

Fire protection equipment in the fire zone may consist of fire detection and/or fire
suppression. If only fire detection is present, there are manual means for the fire
brigade to attack a fire, in the form of hose stations and/or fire extinguishers.

8.3.1 Turbine Building

8.3.1.1 Turbine Building U2 Trackway (8.2.5.A) EL. 517’

Certain Unit 3 control cables required for safe shutdown are routed
through the cable risers and pull box adjacent to Fire Area TB-V and
are protected with a 1-hour barrier and automatic suppression and fire
detection in accordance with Appendix R Section 1M.G.2
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requirements. A wet pipe sprinkler system protects the reactor feed
pumps and Trackway and a preaction sprinkler system protects
service and instrument air COMpressors. Jonization and wet pipe
sprinkler protection is provided in the corridors.

8.3.1.2 Turbine Building U2 Trackway (8.2.6.A) El. 534’

Certain Unit 3 control cables required for safe shutdown are routed
through the cable nisers and pull box adjacent to Fire Area TB-V and
are protected with a 1-hour barrier and automatic suppression and fire
detection in accordance with Appendix R Section 11.G.2
requirements. The hydrogen seal oil is protected by a water spray
system. lonization detectors actuate a preaction suppression system
using closed head directional spray nozzles in the cable concentration
area on the south mezzanine. Manual hose stations and fire
extinguishers are also available in this zone.

8.3.1.3 Turbine Building U3 Corridor (8.2.5.C) EL. 517"

Certain Unit 3 cables for paths Bl and B2 are encapsulated in a 1-
hour cable tray wrap. This cable tray runs approximately 75 feet
along column/row G and between column/rows 44 and 48, marking
the western corridor leading to the Unit 3 Turbine Building. The
corridor is constructed of reinforced concrete with cable penetrations
sealed with noncombustible material, but the corridor does not carry a
fire rating. Automatic detection and water suppression are utilized to
prevent fire spread down the corridor.

8.3.2 Reactor Building

8.3.21 Reactor Building (1.1.1.2) U3 El 517'

Fire Zone 1.1.1.2 has complete fire detection that alarms in the
control room. Loading in the southeast corner is less than 2,000
BTU/ft* per Exemption Request Section 4.7.4, which provides
justification for lack of fire suppression. Local water suppression is
provided to protect the ACAD air compressors. Manual hose stations
and fire extinguishers are also available in this zone.
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8.4  Fire Hazards Analysis
8.4.1 Turbine Building

8.41.1 Turbine Building U2 Trackway (8.2.5.A) EL. 517"

For a fire in the Eastern Zone Group (TB-], including Fire Zone
8.2.5.A) only Unit 2 would be affected and could be shut down using
isolation condenser shutdown Path B1. All equipment and cables are
independent of TB-II with the exception of Unit 3 cables, which are
protected with a 1-hour barrier and automatic suppression and
detection.

The floor area is approximately 16,000 sq. ft with a combustible
loading of approximately 57,000 BTU/ft?. The majority of this
loading is attributed to the lubricating oil for the 3 reactor feed pumps
that have their own suppression system. A large contribution 1s also
from power, control and instrumentation cabling. In addition, RWP
clothing (rubber and cotton Anti-C's) is stored in this area and
contribute to the combustible loading.

A walkdown performed (Ref 14) of this area observed that there are
no major combustion sources located in close proximity to the fire
wrap assembly. The reactor feed pumps are isolated from the fire
barrier. Additionally the fire barmer encapsulated much of the cabling
that contributes to the combustible load. The protected pull box and
cable tray assembly in this area is protected with a wet pipe sprinkler
system. There 1s no concem of a hot gas layer affecting the assembly
as it is located adjacent to a large opening in

the ceiling that opens to the turbine floor.

8.4.1.2 Turbine Building U2 Trackway (8.2.6.A) El. 534’

For a fire in the Eastern Zone Group (TB-1, including Fire Zone
8.2.6.A) only Unit 2 would be affected and could be shut down using
isolation condenser shutdown Path B1. All equipment and cables are
independent of TB-II with the exception of Unit 3 cables, which are
protected with a 1-hour barrier and automatic suppression and
detection.

The floor area is approximately 9,000 sq. ft with a combustible load
of 60,000 BTU/ft2. The majority of the loading is from power,
control and instrumentation cables. Additionally, lubricating oil from
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the Hydrogen Seal Oil Unit contributes to the combustible loading,
but this system is isolated from the fire wrap assembly and has a
suppression system protection. This assembly is located on the south
mezzanine and is isolated from all other hazards. The switchgear and
MCC's in this area are located more than 20' away separated by a non-
rated wall and door. Additionally, the assembly is located at floor
level, and a hatch open to the turbine floor above is directly adjacent,
therefore there will be no hot gas layer impingement on this assembly.

8.41.3 Turbine Building U3 Corridor (8.2.5.C) EL. 517"

For a fire in the Central Zone Group (TB-II, including Fire Zone
8.2.5.C) it is possible to shut down both units by alternative means.
Unit 2 could be shut down using path A2 and Unit 3 could be shut
down using Path B2. All equipment required for these paths 1S
independent of TB-1I with the exception of some Unit 3 cables that
are routed through the southern part of this zone group. These cables
are run in a cable tray approximately 75 feet along column/row G and
between column/rows 44 and 48, marking the western corridor
leading to the Unit 3 Turbine Building. These cables are protected
with a 1-hour barrier and automatic suppression and detection.

The floor area is approximately 16,000 sq. ft with a combustible load
of 37,600 BTU/ft>. The majority of the loading is from power,
control and instrumentation cables. In addition, lubricating oil is
stored in this area, contributing to the overall combustible load, but
not stored in the corridor. The lubrication oil is protected with a
suppression system and the cabling running in the corridor is
encapsulated with a one-hour fire barrier. Exemption Request Section
5.2 provides that the corrnidor in which the cables are located 1s
equivalent to a three-hour boundary due to automatic water
suppression and detection, and cables are wrapped with a one-hour
barrier, which eliminates the major combustibles in the corridor.

8.4.2 Reactor Building

8.4.2.1 Reactor Building (1.1.1.2) U3 EI. 517"

The floor area is approximately 9,900 sq. ft with a combustible load
of 26,000 BTU/ft%. Exemption Request Section 4.4 provides
justification for the lack of complete suppression and detection. Fire
Zone 1.1.1.2 does have complete detection but no suppression. The
bulk of the loading is due to power, control and instrumentation
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cables. The area has strictly controlled combustible limits and the
area in proximity to the configuration has a combustible loading limit -
of 2,000 BTU/ft%. Products of combustion in this area (smoke/hot
gases) would escape to higher building elevations through a 20'x 20’
equipment hatch located on the south side of the fire zone, directly in
front of the fire wrap assembly.

9.0 Conclusions

9.1 Cable trays

All cable trays are bounded by fire testing or published engineering judgments from
3M.

9.2 Riveted banding

The riveted banding was determined comparable to concrete anchors, which are
approved fastening mechanisms. Investigation into the riveting of the stainless steel
banding to the CS-195 collar found that there were no engineering judgements on the
acceptability of this confi guration. Research determined the rivets to be of a steel
material. The multiple rivets securing each band (minimum two, often four) are
comparable to the use of one concrete anchor. Approved concrete anchors include
TapCon screws, which are made of steel and the use of concrete anchors is approved
to secure banding to the wall or ceiling (Ref. 8). Based on the research that the
installed rivets are steel and provisions per Reference 8 allow for the banding to be
secured with concrete anchors provides basis that the riveted banding is acceptable.

9.3 Welded banding

9.3.1 U3 Reactor Building Junction Box

The calculation of the weight of material on the junction box and the
weight that the welds can support demonstrate the ability for the
installed configuration to support the encapsulation under the
postulated fire scenario. The Reactor Building junction box has four
vertical and four horizontal bands restraining the mat system.
Conservatively assuming that the junction box does not support any
of the weight of the encapsulation and the four horizontal bands only
act to restrain the system to the wall, then the four vertical bands
support all the weight of the material. Each band has four welds, two
at each intersection with the angle clip. Conservatively, only one
weld is assumed at each clip for a total of 8 welds. Based on the
weight of 131.6 lbs of material (per Attachment A) and the weight
evenly distributed over each weld, each weld is required to support
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16.45 Ibs. Each weld can be expected to support 19.5 1bs (78 lbs/
safety factor of 4) at 1600 °F (per Attachment A). Although the
calculated strength is for a temperature 100°F below the maximum at
the end of a one-hour E-119 time/temperature curve, the
conservatisms made in this calculation and the features of the actual
installation (multiple bands/welds; support provided by the junction
box) off-set the temperature difference. In addition, the Fire Hazards
Analysis (Ref. 23) and Exemption Requests (Ref. 25) document there
are minimal fire hazards within the immediate area of the
encapsulation. Based on the calculated strength margin and limited
fire hazards in the proximity of the banding, the welded banding is
acceptable.

9.3.2 U3 Corridor Cable Trays

The calculation of the weight of material 2 band would be required to
support and the weight that the welds can support demonstrate the
ability for the installed configuration to support the encapsulation
under the postulated fire scenario. On the U3 Corridor cable trays,
the weight supported by a single band 1s calculated as 25.2 lbs (per
Attachment A). Conservatively assuming only one weld at each angle
clip (two may be present), there are two welds per band. One weld is
calculated to support 19.5 bs (78 lbs/ safety factor of 4) each at 1600°
F (per Attachment A), therefore two welds supporting 252 1bsis
more than adequate even though the given the temperature is 100° F
below ASTM E-119 time/temperature limits at one-hour.
Additionally, the added conservatism of a factor of safety of 4 on the
strength of one weld and actually two welds versus one at each angle
clip, provide further justification that the installed configuration is
acceptable. In addition, there is sprinkler protection and automatic
detection and no major combustibles located in the corridor. Based
on the calculated strength margin and limited fire hazards in the
proximity of the banding, the welded banding is acceptable.

9.3.3 U2 Turbine Trackway Cable Trays

The encapsulation at the U2 Turbine Trackway includes welded
banding and riveted banding. This banding is run horizontally across
the front of the cable trays and pull boxes and is used to restrain the
wrap in position. The banding is installed at 8" intervals, which is
more conservative than the 14" spacing used in the U3 Corridor cable
trays. Based on the more conservative banding spacing and
acceptability of the U3 Corridor banding, automatic suppression and
detection systems directly protecting the wrap, and major
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combustibles not located near the encapsulation, the riveted and
welded banding is acceptable.

9.4 Cross Banding

The installed cross-banding technique 1s acceptable as approved by 3M engineering
judgements and typical details.

9.5 Deviations

The walkdown performed to verify the previous configurations (Ref. 14) noted two
additional deviations.

1) Banding on a cable tray installed on the cable tray protection in Fire Zone
8.2.5.C was riveted together. Two pieces of banding were overlapped and
riveted together with two rivets. Based on the aforementioned riveting
justification, this deviation is acceptable.

2) A section of banding on the pull box in the U2 Turbine Trackway 534’
elevation was observed to be damaged during the walkdown. This is not
acceptable, as it is less than the minimum banding width of 1/2" specified
by Ref. 6. In addition, this banding is relied to secure other bands in
position. The qualification of the nser enclosure on the outside of the
west wall of the Control Room is contingent upon replacing this one
damaged stainless steel band. Action Request # 990068541 was written
to replace the damaged band.

10.0 Attachments

A. Calculation of Weld Strength and Fire Wrap Weight
B. Selected References
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Attachment A: Calculation of Weld Strength and Fire Wrap Weight

Known:
e Tensile Strength of 302 Stainless Steel at 70 deg F = 85,000 psi
(Ref. 16)

[The banding installed at Dresden station is unknown, therefore it is assumed to be
302 stainless steel for this calculation. Other series stainless steels have tensile
strengths in the range of 85,000 to 95,000 psi, therefore a conservative assumption of
using 302 stainless steel with a tensile strength of 85,000 psi was made. (Ref. 18)]

e Tensile Strength of 302 Stainless Steel at 1600 deg F = 18,000 psi
(Ref. 16)

e Shear Strength of Stainless Steel (type unknown) at ambient = 70,000 psi
(Ref. 17)

Methodology and Calculation

Stainless steel is a homogeneous metal, therefore a similar reduction in shear strength can
be expected in direct proportion with tensile strength at elevated temperatures.

Tensile Shear
Ambient (70°F) 85,000 = 70.000
1600°F 18,000 X

X= 14,824 psi (shear strength stainless steel at 1600 deg F)

For spot welding stainless steel with thickness of 0.021 inches, the minimum shear
strength for stainless steel with a tensile strength of 70,000 to 90,000 psi is 370 lbs. The
diameter of the fused zone is 0.100 inch. (Ref. 18) The area of the weld is © R? = 7.85
E-03 in’. Therefore the shear strength of a spot weld at ambient is

370 Ibs / 7.85E-03 in” = 47,134 psi.

Due to the homogeneous nature of stainless steel and that resistance spot welding does
not use filler material, but fuses the metal through application of electrical current, the
weld is comparable to a continuous piece of metal. Therefore the reduction in shear
strength of a continuous strip of stainless steel is expected to be proportional to that of a
welded strip of stainless steel.

Shear Cont.  Shear Welded

Ambient (70°F) 70,000 = 47,134
1600°F 14,824 X

X = 9,982 psi (shear strength of a spot weld at 1600 deg F)

To determine if this strength is enough to support a 3M E-50 Series 1-hour encapsulation,
the amount of weight each weld can support and the weight of the 3M material used must
be determined. '
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To determine the weight that a weld can support, the cross-sectional area and shear
strength is used. The weld cross-sectional area is 7.85 E-03 in? and the shear strength of
a spot weld at 1600 deg F 1s 9,982 psi, therefore each weld can support 78 lbs (9982 psi
X 0.00785 in?). An additional safety factor of 4 1s added for additional conservatism to
account for any possible unknowns pertaining to the materialistic behavior of the steel
and welds at elevated temperatures, therefore cach weld can be expected to support 19.5
Ibs (78 Ibs / safety factor of 4).

The weight of one layer of E-50A mat is 0.94 1b/ft? and one layer of E-54A mat weighs
2.1 1bs/ft* per 3M Product Literature (Ref. 21) and telecon with 3M Representatives. E-
54A Mat is manufactured with materials identical to E-SOA Mat. The differences
between the materials are the color and thickness. E-54A Mat is approximately 0.4”
thick and blue in color, where E-50A is approximately 0.2” thick and gray in color. One
layer of E-54A is equivalent to two layers of E-50A (Ref. 27).

For the Reactor Building junction box application, 4 layers of E-50A Mat are required for
one hour protection, therefore the one-hour assembly weighs 3.76 1b/ fi. Approximately
35 sq. ft. of material was required for the junction box (Ref. 19); therefore the weight of
the material on the junction box is 131.6 Ibs. This conservatively assumed that the
assembly is composed of four one-ply layers at 35 sq. ft per layer. In actuality, there may
only be a total of 35 sq. ft of material required to construct the entire 4-layer assembly
with a weight of 32.9 Ibs. Therefore it was conservatively assumed that the system used
35 ft*/layer at 4 layers for a total of 131.6 lbs of material.

For the cable tray protection in the U3 Corridor, banding was installed at 8" intervals.
The area is known to have many interferences and the trays are located in a crowded area
at the ceiling. Therefore, the distance may be as great as 14" as long as the overall
average of band spacing is maintained at 12" for a distance of 4 ft. (Ref. 20). Therefore,
for conservatism a maximum spacing of 14" will be used on the cable tray evaluation.
These cable trays where welding was observed are installed per detail 6000-EJ-42 (Ref.
8), where the cable tray was wrapped on two sides with the other two sides being the
ceiling and wall. Therefore the banding must support the full weight of the encapsulation
over a 14" span (7 inches each side of the band before the other band will pick up the
weight). 2 layers of E-54A mat are specified in this configuration. The approximate size
of the encapsulation in the corridor is 26"x 36". Therefore the amount of E-54A mat
installed is a 26"x14" section plus a 36"x14" section is 2.5 fi2 + 3.5 ft’ that equals
approximately 6 sq. ft of mat per layer for a total of 12 sq. ft of E-54A material per band
for a total of 25.2 Ibs of material.
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Attachment B: Selected References

e Fax: Ron Israelson to Jack Steiner, RE: Boundary Conditions for the 3M Interam Mat
System, April 21, 1998 (2 pages)

e 3M Quality Assurance Guideline, 6350-QA-31, 9/22/87, Page 31 of 37, Section G.la
and G.1.f(1 page)

e Letter, R. Licht to Dave Contomo, January 30, 1987. (3 pages)

e Letter: R. Licht to D. Contorno, January 15, 1987. (1 page)

e S&L Memorandum of Telephone Conversation, M. Bohnert to B. Brown, January 20,
1987. (1 page)

e Iletter: R. Licht (3M) to Dave Contorno (Transco), February 25, 1987. (1 page)

e Transco Products Inc, Approved Vendor List, Response to Audit #12-87-56, May 15,
1987 (5 pages)

e Walkdown Report, November 11, 1999 (3 pages)

e Letter: R. Israelson to E.D. Eenigenburg, May 3, 1989. Attached w/ letter is Letter
E.D. Eenigenburg to R. Israelson, April 14,1989. (5 pages)

e Carpenter Stainless Steel Type 302, Product Literature (2 pages)

e "Relation Between Temperature and Tensile Strength of Iron and Steel Lb. Per Sq. In.
at Varying Temperatures”, Newnes Engineer's Reference Handbook. (1 page)

e Table 3, "Representative Properties of Wrought Austenitic Chromium-Nickel Steels
in Sheet Form”, Welding Handbook, American Welding Society. (1 pages)

e Table 2, "Recommended Practices for Spot-Welding Stainless Steels", Welding
Handbook, American Welding Society. (1 page)

e Letter: J. Nosko to J. Hausman, February 13, 1980, in particular Attachment A. (4
pages)

e letter: R. Licht to Dave Contorno, April 6, 1987. (1 page)

e Product Literature, " Physical Properties of 3M E-50 Series Mats". (1 page)

e Letter: R. Licht to D. Contorno, January 26, 1987. (1 page)
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Extrapolations used to determine Boundary Conditions for SM Drawings

Small items (thermal polnt of view) - Due (o the smatl thermal mass of small lrems, large
{tems heat up slower when exposed (o Ui samc rale of hicat input, Therefore, systerms which
pass test conditions with small itews arc valid for installations which lavolve larger itcms.

¢ For example, test results involving small condults would be valid for large condutis.
Evidence for this is due (o the fact that fewer luyers of mat are required (o achieve the
same fire rating as small diameter conduits.

e Als0, test results for floor or wall terminations on a conduit will be valid for floor ut
wall terminations on a cable tray. Lividence for this is due O the fact that fewer
layess of mat are required on cable trays (o achieve the same firc rating as small
diamctcr conduits. :

Small Jtems (structural point of view) - With rigid board systems, large items can present
a greater opportunity for failure. If a board material is installed whilc using the rigidity of
(hat board for structural reasous, seams can open in a firc cvent if the board material loses
structural strength in the fire. With the 3M systerms however, this {s not a valid concern.
The 3M mats arc Instalicd while in & fiexible condition. The lnstallation inechagically (ixes
the mats in place by compressing it around condulits, etc., or by using concrete anchors.
Since the mat is not installed to perform 2 structural function there s 1o need L0 be
concerned about a loss of structural strength during €xposure 1o heat. Addidonally, several
layers arc applied tndividually so that each layer is offset from the surrounding layes.

Large supports with partial protection - Since larger thermal masses can transfer more
heat than small thermal masses, large Supports will transmit more heat into 1 critical
raceway than a small support. “Therefore, systems which pass test condituons with pardally
protected large supports are valid for installations which involve partlally protected smaller
supports.
e WIth this in mind, st results involving partially wrapped supports ransmitiing heat
into 4 conduit will be vaild for purdally wrapped supports lato a cable ray.

b -
Aluminum vs. steel - Due to the larger thermal mass of steel, aluminum trays and conduits
will heat up faster than steel counterparts when exposed to the same conditions. Therefore,
aluminum itcms tested arc valid for stecl items of the same Sizc.

No collars - Adding collars or overlaps on the outermost layer increascs the amount of fire
protection., Therefore, Sysiems which pass test conditions without collars or overiaps arc
yalid for Installations which include them.

12” Band Spacing - Closer band spacing results in the system being less likely to open up
during a fire cvenl. Therefore, systems which pass test condiuons with 12" band spacing
are valid for installations which usc closer band spacing.
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RESTRAINING REQUIREMENTS

Stainless Steel Banding Restraining System

a. 1/2"-wide minimum x .20" thick minimuim 300~Series stainless
steel banding must be applied after the Jast layer of the
system. Efther crimp-type seals or fold-over, wing-type seals
may be used.

b. Two bands are required for each minimum 4"-wide E-54A Mat collar
put over the last mat layer seams. The centerline of the bands
must be within 2* from the edge on both sides of the mat collar,

c. Bands must also be placed such that the band centerlines are
within 2" from the end of all system terminations.

Throughout the entire system, band spacing must be 12" or less
from centerline to centerline, :

The bands must be tightened to the point where they do mnot move
freely, but not tight enough to cut the atluminum foil.

f. If the banding is to be anchored to concrete, a minimum of 5/8"
{or larger) wide x .020" thick series stainless steel bands must

be used to accommodate a 1/4" diameter hole for the concrete
anchor.

Stainless Steel Welded Wire Cloth

An alternative to stainless steel banding is welded stainless steel
mesh wire cloth covering the entire system. A minimum of 2 mesh x 2
mesh (nominal 1/2" square openings) must be used with a wire

?iameter of .040" or larger. Concrete anchor spacing must be 8" or
ess.,

REPAIR REQUIREMENTS

1.

Foll Damage .

Demage to foil only may be repaired by applying foll tape over
damaged area. :

Dents

Dents or impressions do not require repair.

-8 3

[ty 0 22 1

DATE REV.

QUALITY ASSURANCE GUID
9-22-87

"R 10-24-87

w Rfﬁf’Eega

INTERAM™ E-54A MAT
3 HOUR SYSTEM

o1 0 MMt

= X,A, Jensen

6350-QA-31 - Page 31 of 37
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Ceramic Materials Department/3M

3M Center

St. Paul, Minnesota 55144-1000

612733 1110

January 30, 1987 m

[ FPOCC 73
INITIAL Véﬂ/—

Mr. Dave Contorno

Transco Products Incorporated
55 East Jackson Boulevard
Chicago, Illinois 60604-4166

Dear Mr. Contorno,

This is in regard to the Interam™ E-50A fire pgotection system for
electrical raceways, specifically fire protection of cable trays.

M supplied you Interam™ E-S0A Mat, l-Hour Flexible Wrap System for
Electrical Raceways Installation Booklet, including Quality
Assurance Guidelines and typical drawings, Issue No. 5300-86-7.
This installation package requires the use of a restraining mesn 2s
part of the restraining system for cable trays (reference S300-ML,
Issue 5, dated March 28, 1986). The festraining mesh is required
for ANI accepted systems due to the method of fire qualification
testing. I have reviewed our qualification program for Interam”
E-S0A mat for l-hour fire protection and found that four cable tray
systems were fire tested without restraining mesh. Table I,
attached, lists the results of these test programs.

Based on the results of these fire tests and the following items,

- Mat strength has been improved by the addition of a nylon scrim
backing to the E-50A material.

- Current qualified E-50 Series systems do not require stainless
steel mesh for restraining system.

becc: R.D.Carlton
D.R.Cov
K.A.Jensen

§R'.’.G‘3K‘d‘i‘§*’"’:7-’7
A.J.Marlor
D.C.Perry

111.5.B-29 NTSC Report 99-40540, Rev. 0 T E.Sheehan
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AMENDMENT 13

Commonwealth Edison
January 30, 1987
Page 2

The requirement of the restraining mesh as described on 5300-ML and
5300~T24, Issue 6, dated March 14, 1986, will be withdrawn. The
restraining system for cable trays at Dresden will be a minimum
5/8" stainless or carbon steel band at a maximum spacing of 8".

Copies of these fire tests are available from 34 upon request. If
you require additional information, please contact me at
612/733-7079.

Sincerely yours,

Yl

Richard R. Licht
Product Development Supervisor

RRL:mz
Att.

cc: Marvin Bohnert - Commonwealth Edison
George Mavropoulos — SNED

111.5.B-30 NTSC Report 99-40540, Rev.
Page8 6 of 837
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TABLE I

FIRE TEST ANALYSIS

TEST REPORT DATE TRAY TYPE & CABLE FILL RESTRAINING MECHANISM TEST RESUHFSW
SWRI .Project No. June, 1984 Solid back 40% fill 5/8" carbon steel bands Pass
01-7912 12" maximum spacing
Solid back single layer 12" maximum spacing Pass
U.L. Letter Repdrt March 5, 1985 Ladder back 40% fill " 6/8" carbon steel bands Pass
R10125, 82NK21937 8" maximum spacing
U.L. Letter Report March 4, 1985 Ladder back single layer 5/8" carbon steel bands Pass

R10125, 82NK21937

8" maximum spacing

¢l INHINANINY
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- AMENDMENT 13 g

Caramic Materisls DepartmenuiM

IM Center
SL Paul, Minnesats §5144.1000
812733 1110

Jaruary 15, 1987 . . w

| FPOCC (7%
FINVIAL | 50761

Mr. David Contorno

Transw Products, Inc,

S5 East Jackson Boulevard
Chicago, Illinois 6€0604~4166

Desar Dave,

In regard to our phone conversation on January 12, 1987, the
following itens are addressed.

1. lamination of E-5QA mat: E-50A mat may be laminated together
using 3M Super 77 Spray Xhesive or Scotch #927 Transfer
Mhesive. laminate cne scrim side to foll side of second
mat. The following rules must be maintained to camply to the
fire rating for electrical raceways.

a. Cverlap and offset requirements as stated in the T-30A
Installation Guidelines must be maintained.

b, Total thickness of fire protection must bs maintajned, 1.~

- BE-50A Four layers -~ 0.8° laminated
- E-50A Two layers ~0.8" thickness

2. Electrical riser with cable tray interference: M has
developed mod{fications to lts Interference rules which will
rovide solutions to same of your problems. Ron Isrzelison,
Technical Service Representative, will be on sits (Dresden) o
Jaruary 20-~21, 1987. Ron will work with you to establish
procedures and rules to provide installa.ion methads for thi:
ard other items.

1 hope these solutions are instrumental in reducing these prodlem
areas. If you require additional assistance, please contact © -
Israelson (612/635-3816) or me (612/733-70739).

Sincerely p

> -

Richard R. Licht
Product Development Supervisor

RRLimz

I11.5.B-32 NTSC Report 99-40340, Rev. 0
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AMENDMENT 13

Memorandum of Telephone Conversation SARGENT & LUX
Date 1/20/87 Teme 7:50
lerson Called Company
Bob Brown S&L-EPED

Person Calhng
Marv Bohnert

Company CECo-
Station Construction - Dresden

Precyect

Dresden-2&3

Project No.

6972-62

Jaziect Discussec

<
~
F

ire Wrapping Cable Trays in Unit 3 Turbine Building Corridor

Summary ot Oiscussion, Decisions ana Commitments
Mr. Bohnert asked if the two-tier trays in the corridor of the Unit 3 Turbine Bu1lc

are to be individually wrapped or wrapped together in one envelope. [ told Mr. 3oh

that the Contractor should wrap both trays in one envelope where the top tray is

(This should include routing points

directly above and parallel to the bottom tray.

7288/T,

7298/7 and 7308/T.)

ccC

G. S. Mavropoulos C. Ksobiech A. Walser

R. Hunnicutt M. E. Mowrer G. F. Detloff

M. Bohnert 0. Contorno J. F. Kelly

M. Dillon R, H, Jasan P, Stasiewicz
Fie FWF/File 6972/34 - t

Zdeds ZFe
. Rﬁa)gﬂﬁ1 Signature Electrical Engineer
111.5.B-33

NTSC Report 99-40540. Rey
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St Paui. Minnesots 5%144.1000
6127733 1110

Febrvary 25, 1987

FPOCC - | 79y~
INITIAL

¥r. Dave Contorno 4§j;7
Transco Products Incorporated

55 East Jackson Boulevard

Chicago, IL 60604-4166

Dear Mr. Contorno:

In regard to our phone conversation on 2/20/87, the following
{tems were clarified:

1. 3M drawing no. 6000-EJ42

1) defining the word concrete anchor-anchor can be
replaced with fastener. A typical fastener would
be a tapcon™ screw or engineering equivalent with

- ) a 1/4" diameter or larger and a minimum embedment
- _Of 1-0.0 - - -° - - -

b) L angle iron can be replaced with clip angles,

" minimum 10 gauge stainless steel, These clip angles
must be positioned to provide maximum 8" spacing
for the stainlgss steel banding.

2. Temporary Mat Restraint - Type of adhesive and gauge of

pin do not affect Fire Performance. Therefore, any
style, design and adhesive may be used.

Sincerely yours,

Y

h' K. Licht

RRL/dd
1.62

cc: Marvin Bohnert
George Mavropoulos

111.5.B-34 _ NTSC Report 99-40540,
Page B1e_of B35
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O PRODUCTS INC.
UTIVE OFFICES

' TRANSC
¢ EXEC

- COMPANY

Alcoa
Rolling Meadows, IL 60008

Aleghany Ludium Co.
Wallingford, CT 06492

Allmetal Screw Products Co., Inc.

Alpha Associates
Woodbridge, NJ 07095

Anchor Packing
Elk Grove, IL 60007

Atlas Bolt & Screw Co.
Cleveland, 09 44110

Bloomer-Fiske, Inc.
Chicago, IL 60603

Braun Mfg. Co., Inc.
Chicago, IL 60939

Breeze Corp.
Saltsburg, PA 15681

Camalloy Inc.
G. A, Feld Co., Div.
Mt. Vernon, NY

Carborundun Company
Niagara Falls, NY 14302
Chromalloy

Houston, Texas 77042

Cicero Mfg. & Supply Co.
Niles, IL 60648 111.5.B-35

May 15, 1987
Page 1 of 5

Aluminum Foil Sheets & Coils
St. Stl. Foils
St. Stl, Bolts, nuts,

washers, etc.

Fiberglasas cloth
Silicone Boot Material

St. Stl. (140) & (305)
Sheet Metal & Self tapping
screws

Non-Safety related
fabric struct. parts

Stainless Steel Hinges
Compression Clamps

Special St. Stl. Coils

a. Fiberfrex bulk fiber
b. Fiberfrax durablenket
c. Fiberfrax hot board

Chemical Products

St. Stl. pop.rivets

Variesﬁiizes . N{SCI{q“"1994USJQ
y 15, 1987 b e By ol BSY
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4" TRANSCO PRODUCTSING.

May 18, 1987
< Page 2 of 5
COMPANY PRODUCTS '

Combined Metals Corp.
(Formerly, Illinois-Stainless Corp.)
Park Ridge, IL 60068

Commonwealth Edison
Chicago, IL 60650

Construction Fasteners, Inc.
Wyoming, Pennsylvania

St. Stl, Sheets, angle bars,
flats, round & etc.

a. Structural Gap Seal Matl,
b. Firecode CT Gypsun Cement
for LasSslle (AB-4551) only

St. Stl. (410) & (305)
Sheet Metal & Self tapping
screvs

§ ! Danlee Sandblasting Co. Special Painting
o (A Franklin Park, 1L 60131
k™ = RN
};J 5 Dow Corning Corp. Silicone Products
. d,igﬁ,ﬁ Midland, MI 48640 & Adhesives
,:‘-: e 7 ;._‘
é?‘“99é%3 Dynatech P/D Comp. Thermal Testing Capabilities

5&"% Canmbridge, MA

g

R Enduro Stainless Inc. (Formerly,Republic Steel) Special St. Stl. Coils
B2 Purchased thru G. A. Feld Co., Massillion, Ohio

ety
3%

Fibrex

(Formerly, Forty-Eights Insulation, Inc.)

Mineral Fiber Insulation

ég ‘i_ ] Aurora, IL 60507
i":‘i' %ﬁ% H. B. Fuller Coupany Mastic/Adhesives
oA 572 Houston, Texas 77011
A " B ‘
Y 'j% Galbreith Labs Material Analysis, Tests

SN, Knoxville, TN

B 3 A. J. Gerrard 300 Series S.S. Banding
B A DesPlaines, I1. 60018 S.S. Wing Seals

'1;15 ‘\ﬁ;)
?Q?ﬁ i%;jg Guardian Products, Inc. St. Stl. (410) & (305)
§5§~3§§§§% Pennsylvania 15136 Sheet Metal & Self tapping
gii " screws

Hanlon Equipment Mfg. Co.
Chicago, IL 60630

Saruel Harris Co.
Chicago, IL 60606

The House Of Stainless Inc.
Chicago, IL 60632
I11.5.B-36

St. Stl. pop rivets
Varies Sizes

St. Stl. pop rivets

St. Stl. Sheets, Angle

Bars Rounds, Etc. A
NTSC Report 99-402400. Re
Pace DLl ol w1y
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- Barods, MI 49101 °

Illiﬁoil Stainless Corp.

Park Ridge, IL 60068

Isomedix Inc.
Whippany, NJ 07981

Johns-Hanville
Denver, Colorado 80217

Johns-Hanville
Chicago, IL '
John J, Moroney Co.

YXeene Corp.
Bear, Delavare 19701

Master Builders
Cleveland, OH 44122

Micropore Insulation LTD.

May 15, 1987
Page 3 of 5 :

PRODUCTS

1. Silicone Boot Material

2. Silicone Seslants

St. Stl. Coils, sheets,
angle bars ce

Radiation Testing Capabilities
QA Program does not
conform to 10CFRS0, App. B)

(Note:
Ceramic.Fibers

Insulation and Marinite
XL Board, Ceramic Fibers

Silicone Fabrics

Grout

Microtherm Insulation

Merseyside, England 1491SK

Minnesota Mining & Manufacturing

St. Paul, MN. 55144

National Metal Fabrication

Interan Fire Barrier
Fire Protective Systems

Fabric Struct. Parts

Elk Grove Village, IL 60007

Nielsen Hardware Corp.
Bartford, CT

Norton Company, Inc.
Worcester, MA 01606

0l4n Corp.
Somers Thin Strip Div.
Waterbury, CT 06720

Ottawa Silica Company
Ottava, IL 61350

Hardware:
latchs, catchs, strikers
Chemical Products

St. Stl. Foils

Silica Floor

A CORPORATION OF THE TRANBCO GROUP
111.5.B-37
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COMPANY S

Owvens-Corning Fiberglass Corp.
Skokie, IL 60079

Perfectlon Fab./Pullman Consat.
.. Chicago, IL 60628

Pittsburgh Corning Corp.

c¢/o Specialty Products Insulation Co.

Pittsburgh, PA 15239

Portland Cement Association
Skokie, IL 60077

Power Projects LID.
Ci.icago, IL 60606

Production Components
Chicago, IL 60631

Pullman Construction Ind., Inc.
Chicego, IL

Radian Corporation
Morton Grove, IL. 60053

Republic Steel Corp.
Purchased thru G. A. Feld Co.
Cleveland, OH

J. T. Ryerson & Son
Chicago, IL 60680

St. Joe Lead Company
Pea Riige Iron Ore Co.
Clayton, MO 63105

J. H. Sessions & Co.
Bristol, CT 06010

Shakeproof Div.
Elgin, IL 60120

Sierra Fasteners Inc.
Tulsa, Oklehoma

Sommer Frey Laboratories, Inc.
Milwaukee, WI 53214

NS TR

AMENDMENT 13

May 15, 1987
Page 4 of 5
PRODUCTS
Fiberglass Insulation
Fabrication:
Steel, Stainless Steel, ete.

Temp-Mat, and Insulations

Testing Services
Engineering Design and
Drafting Capabilities

Breeze Clamps

Fabric Struct. Framing
Paints and Panel Systems

Dow Corning Silicone
Elsstomers and Adhesives

St. Stl. Coils

St. Stl. Sheets, angle bars,
flats, round & etc.

Iron Oxide

Hardware:
latchs, catchs, strikers

Shakeproof Lockwashers

#£410 Stainless Fasteners

Chemical Analysis and
Corrosion Testing Capsbilities

A CORPORATION OF THE TRANSCO GROUP
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.. AMENDMENT 13

May 15, 1987

SR e L Page S'of 5
'é‘j"’.(. 3 S .'.— : B - :
- ciainless Materials Corp. - Stainless Steel Coils,
Clenviev, IL 60025-0706 Sheets
Tamns Industries Metallic Oxide
. “.Itasca, IL 60143
Teledyne Rodney Metals St. Stl. Foils
New Bedford, MA 02742
Thermal Science Inc. Fire Barriers Systems
St Louis, MO (314) 352-8422 Per TSI Technical
Note 29684
Thorpe Products Johns-Manville Ceramic
Housten, TX 77233-0407 Fiber Insulation
United States Gypsum Co. a. CT Gypsum
Chicago, IL 60606 b. CT Thermafiber
c. CT Accelerator
d. CT Sealer

e. Duracal

University of Michigan Testing Services
Ann Arbor, MI

Vansco Ind. Supply Special Duct Tspe
Bonfield, IL 60913

Vimasco Corp. Fire Protective Cable Coating
Nitro, WV. 25143

QA APPROV;Lﬁ— %f'#’a
[é% Sictleg

PA APPROVAL DATE

A CORPORATION OF THE TRANSCO GROUP

NTSC Report 99-40540. f
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Walkdown for NTSC Project 99-40540, Dresden Fire Wrap Qualification

Dresden Station has elected to have 3M E-Mat fire barrier system installed to maintain
the required electrical separation required for safe shutdown. NTSC Report No. 93-143
identified discrepancies with the documentation of the installed fire wrap. A fire
protection self-assessment in 1998 again raised the concern that there are possibly
unbounded installed configurations.

One remaining unresolved item is the observation made in NTSC Report 93-143 that the
banding was observed to be spot welded and/or riveted. The report observed that this
feature is not bounded by reviewed tests.

A preliminary walkdown was performed by D. Bosell (NTSC) and M. Dillon (ComEd),
which observed no welding or riveting. Therefore the purpose of this walkdown is to
verify the installation of the rivets/welds as noted by the previous report. The banding in
question could have been replaced, or the informal walkdown may have missed these
details.

The following outlines the areas identified by Report 93-143 where welding and/or
riveting was observed. There areas will be have a 100% walkdown performed by R.
Jackson (NTSC) and D. Mershon (NTSC) on Thursday November 11, 1999. The
findings of the walkdown will be documented below the description of the area below.

On junction box, spot welding banding is not acceptable
On pull boxes, riveting banding is not acceptable
On cable trays, spot welding and riveting is not acceptable

Junction Box:

On JB 3RB-260, the banding is secured at the angle clips utilizing spot welding of the

banding to secure it to the clip (U3 RB, against wall, approx. J-45, Dwg. F-220, Sht. 5 &
6)

Verify spot welding:

Spot welding is present on each band at the clip interface. Two spot welds are used per band. There are a
total of 16 pairs of welds (4 horizontal bands & 4 vertical bands, two clips per band, 2 welds per clip).
Hazards in the area are minimal; a MCC is approximately 15-20 feet from the encapsulation, no open cable
trays in the area, a hatch to upper floors is located directly in front of the wrap. The area is particularly
clean and void of combustibles.

I11.5.B-40 NTSC Report 99-40540, R
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Pull Box:

On pull box at elevation 517'6", banding on the pull box was riveted to CS-195 collar (U2
Turb Track, Dwg. F-220, Sht. 8)

Verify riveting:

Riveting was noted where banding was secured to the CS-195 collar. A minimum two rivets were
installed, in some cases, there were four rivets securing the banding on one side to the collar. Also, noted
that angle clips were used with welded banding. Apparently the pull box had been opened, and one side
refastened with proper friction clips. There is sprinkler protection over the encapsulation. The

encapsulation is open to the trackway with only small overhang, no immediate hazards in close proximity
to the pull box assembly.

On pull box at elevation 534'6", horizontal banding was riveted to the CS-195 collar (U2
Turb Track, Dwg. F-220, Sht. 8)

Verify riveting:

All banding is riveted to the CS-195 collar with a minimum 2 rivets per band, up to maximum of four rivets
were noted (either two or four rivet combinations). No hazards noted in close proximity to this
encapsulation. Sprinkler protection is provided over the assembly and assembly is on the mezzanine level
open to the above floors and the trackway. MCC's and other cabling located minimum 40 feet from
assembly, the closest hazard is hydrogen piping approximately 10 to 15" away. A deviation was noted that
circumfrential banding around the pull box was trimmed to approximately 1/4" on the bottom side of the
assembly. Other banding is secured to this trimmed piece.

Cable Tray:

On 26"x 36" cable tray, the banding is secured utilizing spot welding of the banding to
secure it to angle clips. These trays are encapsulated on two sides, with the ceiling and
wall forming the other two sides (U3 TB, G46 to G48, Dwg. F-220, Sht. 2).

Verify spot welding:

Spot welding is verified on banding at the cable tray angle clips. The location is difficult to observe as it is
at the ceiling in a congestion in the overhead. Observed a minimum one, possible two spot welds per
banding at the angle clips. The assembly runs with a two sided encapsulation, the other sides being the
wall and ceiling, then transitions to only one side against the wall, the use of angle clips was

continuous. A deviation was noted that a band on the cable tray near G46 was riveted. It appears that the
banding was spliced using two rivets to secure two pieces of banding together. This deviation was only
noted in this one location.

I1.5.B-41 NTSC Report 99-40540, Rev
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On cable trays at 517'6" (at pull boxes), banding is riveted to CS-195 collar (U2 Turb
Track, Dwg. F-220, Sht. 8)

Verify riveting:
Banding was noted to be riveted and welded on the cable tray restraints. Riveting was to the CS-1935 collar
with a minimum two rivets. Welds were noted on the banding tied to angle clips mounted to the wall. See
517" elevation pull box discussion for hazards, some cable trays run close to the wrap at the ceiling level of
the riser assembly.

On cable trays at 534'6" (at pull boxes), banding is riveted to CS-195 collar (U2 Turb
Track) (Dwg. F-220, Sht. 8)

Verify riveting:
All banding on cable trays at this location were observed to be riveted to the CS-195 collar with minimum
2 rivets and in some cases four rivets. See 534’ elevation pull box discussion for hazards.

Additional Comments:

Two deviations were noted and described in the particular area of occurrence discussions. In general, the
areas near the wrap assemblies were clear with no observable hazards in immediate close proximity to the
wrap with the exception of some cable trays near the 517" cable tray riser.

Walkdpmyn/performe by (name/date):

; Y obiA™ Jacksn L/ uiks
7 | %4 V4 =1
Wdlkdown performed by (name/date):

I11.5.B-42
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an Center
St. Paul. Minnesota 55144.1000
612/733 1110

May 3, 1989

Mr. E.D. Eenigenburg

Station Manager

Dresden Nuclear Power Station
RR #1

Morris, Ill. 60450

Dear Mr. Eenigenburg,

I would like you know that I received your letter dated April
14, 1989. I am familiar with the installations that are
detailed on the drawings labelled "Cable Tray Risers R379 and
R380", "Junction Box 3CB-9", and "Panel 2223-109". Although
I cannot verify that the installations were performed to meet
the drawings, I can state that the drawings represent
suitable applications of the 3M Fire Protection requirements.
Assuming that the installations were performed as described
on the drawings, each installation represents a full 1 hour
of fire protection.

Please call me at (612)736-3816 if you need any additonial
assistance.

Sincerely,

Ronald J. Israelson
3M Technical Service

FPOCC  lA-10s¢
INITIAL / ,
! \

v

cc: Eric Skowron - Technical Staff Fire Protection Systems
Engineer

HI.5.B-43 NTSC Report 99-40540, Rev
Page 31§ of B35




Commonwealth Edison

Dresden Nuclear Power Station
R.R. #1
Morris, Hlinois 80450

Telephone 815/942-2920 April 14, 1989

EDE LTR: #89-311

e -
A-423

Mr. Ronald J. Israelson TR 7 :

3M Ceramic Materials Department l R 9<J ;|

Building 207-1SC-12, 3M Center

St. Paul, MN 55144-1000

Subject: Review of Installed E-50 Fire Wrap Removable Covers
Dear Mr. Israelson:

As part of the E-50 fire wrap systems installed at Dresden Station during
1987, several configurations were installed that did not follow a standard
3M detail. Deviations from details are permitted as according to 3M
drawing 5300-QA, provided that critical design requirements are met.
Several of the deviations included installation of removable covers on
electrical junction boxes and pull boxes (see attachments). During the
installation process, 3M representatives assisted the installers in proper
installation procedures and techniques, though few standard detail drawings
were formally prepared. The Nuclear Regulatory Commission (NRC), during a
review of Dresden Station's 3M fire wrap installations, questioned the
practice of installing non-standard designs without the development of
special "site-specific' details. The NRC requested that CECo have the
installed designs reviewed by 3M Corporation to ensure adherence to E-50
fire wrap system requirements. The attachments list the standard details
which are believed qto have been followed during the design and installation
of the removable covers.

During a 3M E-50 system training session held at Dresden Station on

January 25, 1989, you were questioned by the Technical Staff Fire
Protection System Engineer regarding the installed configuration of
removable fire wrap covers at Dresden Station. At that time, you indicated

that the design appeared to meet E-50 fire wrap system critical design
requirements. - .

Dresden Station is requesting 3M Corporation to review the as—~built
sketches for compliance to E-50 fire wrap system requirements. The Station
understands that 3M will provide technical support for it's E-50 fire wrap
product at no additional cost to the purchaser. If you require additional
design information, please contact Eric Skowron, Technical Staff Fire
Protection System Engineer at extension 2353.

EDE:EJS: jmt Station Ma
Attachments Dresden Nucle§r Power Station
cc: M. Strait

R. Whalen

M. Dillon

E. Skowron
File/T.S. File (4100)

File/Misc I11.5.B-44
File/Numerical - NTSC Report 99-40540.
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STEEL BANDS CONT
ALONG RISER @ a-’{(“l’ﬁ?s
SPACING  (NOT SHOWN)

52"

5300-J6 E-SOA LAYER REQUIREMENTS
E-S50A 7 CS-195 INTERFACE DETAIL TO WALL

5300-QA  MATERIALS AND GENERAL INSTALLATION REQUIREMENTS:
(P1-8) E-50 MAT

CS-195 COMPOSITE SHEET

CP-25 CAULXK

T-49 ALUMINUM TAPE

STEEL BANDING

STEEL COVER (SUBSTITUTED FOR STEEL WOVEN MESH)
6000-EJS9 STEEL BAND ANGLE BRACKET ANCHOR DETAIL
6000-EJ41 STEEL BANDING TRANSVERSESLY CONNECTED TO OTHER BANDS
6000-EJ45 OVERLAP REQUIREMENTS

CAB[E'IRAYRISHGIB79ANDR380
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3300-J6 E-S50A LAYER REQUIREMENTS
E-SOA & CS-195 INTERFACE DETAIL TO WALL

S300-QA  MATERIALS AND GENERAL INSTALLATION REQUIREMENTS:
(P1-8) E-SOA MAT

CS-195 COMPOSITE SHEET

CP-25 CAULK

T-49 ALUMINUX TAPE

STEEL BANDING
6000-EJ41 STEEL BAND ANCHOR DETAIL
6000-EJ45 OVERLAP REQUIREMENTS

JUNCTION BOX 3CB-9
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5300-J6 EB-SOA LAYER REQUIREMENTS
E-S0A & CS-195 INTERFACE DETAIL TO WALL

5300-QR  MATERIALS AND GENERAL INSTALLATION REQUIREMENTS:
(P1-8) E-50A MAT

CS-195 COMPOSITE SHEET

CP-25 CAULK

T-49 ALUMINUM TAPE

STEEL BANDING
6000-EJ41 STEEL BAND ANCHOR DETAIL
6000-EJ45 OVERLAP REQUIREMENTS
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CARPENTER STAINLESS TYPE 302

DESCRIPTION:

Carpentor Stainlgss Type 302, once tne most widely usea
grace. is a slightly higher carbon version of Type 304 and is
mos! lrequently used for wire appiications. In the annealed con-
giion it Is austanlitic. nonmagnetic, extremaely tough ang duc-
Wle. and has excellent corrosion regiglance.

Some typical epplications are springs, stempings, moldings,
woven screens. cables, eic Specilic uses are salt water fishing
ltacwie. niric acid vesseis, oary eqQuipmeni, ice cream molds,
Cemeraparts. tnermomelers. and aerosol springs

't 15 lieguenty used n the annsaled condition for ns non-
magnetic propgriies. which are of vilal Imporance (o cerlain
instruments

CORROSION RESISTANCE:

nits anneaied condition, Carpenier Stainlass Type 302 will not
only wilnstand a'l ora:nary tusting. but is resisiant 1o all food
stulls. steriizing salutions most ol the organic chamicals ang
0y@s'u'ls, and a wige varaly of inorganic chemicais. |t nas good
r@s1512nCe 10 MANy acidhc envitonmenls, especially nitric acgig,
bu! It 308§ have poor r8sistancs (o halogen acids.

Stee!s of this analysis are all subject o “intergranular corto:
$10n" undar certain circumstances. The lully snnealed steal is
lree trom this weakness—bul I!, in {abrication or use, the alioy
mus! De heated within the range of 800/1850 °F {427/899*C), o*
€ooled slowly 1hrough this range alier heating to a higher
lempzeralure. the cardiges in (he sleel tend 1o accumuiate gt the
§ra1n boundanes, ang torm continudus paths lor corrosion.
YWhen such heating mus! be done. 1l shou'd be foilowed by a cor.
rective annee!.

For best resulls. the surlaces mus! be éntirely free ol scale and
toteign particies. After parts are finished they should be
passwvaisd 107 30 minules in a8 sOlulion of 20% by volume nitric
gcioat 120/140*F (49/60°C). Rinse thoroughiy in water

iCALING:

-amenter Stainless Type 302 has excalien| scale résistance up
160Q0°F (B71°C;

'S322000

Type anaiysis:
Carbon. ., ..
Mlngermw. .
Phosphorus
Sulfur
Silicon
Crromiun

O‘.é* N.aas
2.00% max
.0 048% miax
0039 ma.

e

17 oé;us.u',.\,
Nickel. ... ... 8.00/10.00%

PHYSICAL CONSTANTS:

Specificgravity. . ... . .. e - 7.9
Density

o/nd . e e . 2.2
Specific naal

Blune 7 (32/212*F) .. ... , ¢12

kKJ/kg X (01100 °C) e . . 080
Elgctrics! resistivily at room temparalure

ohm:cir mit/it e o i3:

microrm-mm . . . R0
Msan coe!icient ot thermai expansion

1Q/°F (32/1200°F) . .. . . 10.4

104/°C(2848°C) . .. .. ... . o 187
HEAT TREATMENT:

Annealing Heat 10 185C/2050°F (1019 *21°¢, C IV DE SRR
waler. Brire!i hargness approximately 187

Hardening Can be hargdeneq ONiy Dy CO'0 wOrking

WORKABILITY:

Hot Working: Carpenter Siainless Type 302 ¢3n be ready
torged, hot neaded. riveted ang upset. Because o' 15 rig- req.
hargness, mare powsr for a Qiven reguction 15 required tnan
with mild stee!. Heat unitormiy 1o 2100/2300° F (1 149/1260°Ce
Do not torge oslow 1700*F (927°C) Forgrgscarge ar. -pn»
without danger of cracking For fuli corrcsion resig 3 = Si
iNGS Mus! de anneaied by heating to at igas’ 1905°F (*832°¢)
and water quenching |f pieces are aliowsd {0 COO! siowiy, trare
I§ likely to be some carbide precipitation. whlch wiil resylt 14 in-
lergranuler corrosion.

Cold Working: Carpenter Siainiess Tyoe 30z s reagry
fabricated by cold working it is extremely 'ougn and dustie ana
re3ponds we.l 1o deep drawing, bending forming arg uosalling
Alter cold working 1 15 slightly magnetic Tne teasue §ripm s
and hargness ol Carpenter Stainiess Type 357 ca- o
signiticantly increased by cold working

Machining: Carpenter Stainless Type 302 produces a long gum-
my chlp, and chip curlers and breakers are mportant on the

1
1

]

do
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Carpenter Stainless Type 302, Continved

1o0ls. 8inoe It work hardens very rapidly, gxu&ng can be
prevented by keeping the tools cutting-—increasing the feed and
slowing the speed will also be helpful. In turning operations,
speads of 70/80 §!m (0.36/0.41 nVs) are suggested. [t machines

slon. Wnen ¢orrosive conditions ate 56vere, he weicmanr
should receive a posl weld haat treatment to solution tre in.
tergranutar carblde precipitation. Atypica! heal treaiment woo 4
be 1800°F (1038°C) for one hou’ par irch ¢ thickness 2--

quench rapidly. water quench it possible,

FORMS AVAILABLE:

Forgings and tubo billels
Hot rolied bars

gulte simliar 10 copper-nickel alloys, except that Carpenter
Stainless Type 302 work hardens, The machinability can be
somewha! improvad by using moderately cold drawn bars.

Welding: Carpanter Stainless Type 302 can be satisfactorily
prazed and welded by 8l methods. The weld does not air-harden Cold drawn and ground tars
and Is very tough. When weld rods are used, they should be Wire and wire rods

AWS E/ER 308. Due to carbide precipltation in the grain bound- Strip

gries, welding may cause tha problem of Intergranular corro- Tubular preducts

TYPICAL MECHANICAL PROPERTIES:
Tenslie Tests In 1" (25.4 mm) Round Sectlon—as Anngaled from 1800 F (1038°C)

Carpenter Stainioas Yielg: T i o v ]
Type 302 Strength sens e __h o Brinell lzod Impact |
trength Elongationin | Reduction
As gnnealed 0.2% Olfset 2* (50.8 mm) of Area Hardness - i
‘F 'c ksl MPa ksl MPa fi-1b J |
1900 1038 35 241 85 586 60 70 160 ] 110 [ 149
Btrength at Elevated Temperatures
Starting in the Annealed Condition
Bhort-Time Tensile Tests Creep Teste |
Tes! Yield |
Temperature Strength Tenslle % o 1% Cireep 1 u
° ! \

0.2% Ottsat Strength Elongationin Reduction "10'000 -iou.rs
‘F ' e k§i Mpa ks’ MPB 2" (508 mrn) ol Arga ks | 1MPs "
70 | 211 35 241 85 588 60 70 - 1 - ’

800 427.0 21 145 61 421 37 66 - I -
1000 538.0 19 131 65 are 36 89 17 T R 4 '

1200 649.0 17 117 45 310 32 66 7 | 48
1400 ! 7800 14 97 30 207 33 55 2 14
1800 | 8710 10 69 18 124 40 52 - |~ ‘

Carpentsr Stalniess Typs 302 Is an excellent mafaNal to use for subzero temperatures. [t 1086s NO apPrecialc (L™ 285 a
lemperatures as iow as -320°F (-198°C) and Incrgases In atrength, thus making it well suited for cryogsnic appications.
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STAINLESS STEELS 651
METALS tent increases to abont 0.08% the amount  of 18-8 S stock in the as-welded COH(]I}
increases . ; ) . . .
’ HY LzolT Oz ocf"carbon which can be precipitated slowly  tion. Figure 4 ;S al 911}1010‘“:?{‘;?‘!;31’:0&
K - — = P H at-
Co2F 22 z TRhszasals 2 |28 ; i R ses this is not  a scction through the he Cte
S el lan h £ E2 2338m 2|2 SR mereases, but in many cases . 1ded condition. and
e 2s2a|cn & ERRAEE RIS = S - . . ion resistance.  of 18-8 stock in as-welde .3
» Rl R n ZETIRITAS D g |z detrimental 1o the corrosion ipi-  Fig. 5 is a photomicrograph of a section
> S A a2fPa e § TUEEaiaa | 0§ 5 At higher carbon levels carbide precipi 8- 015 ap in Fig. 4, but
£ 523 RELE 7 Jg 58 "Eg tation increases rapidly.  The Jow-carbon  through the same ZOI'\‘JC tastll1n rv‘:{;cn‘cc of
3 2 e 5 2 =§735 == b ASCS T7 . ating. ote the
X L g2 z TRwgr @ 3 stainless steels arc, consequently, preferred — after heat ;rcmnﬂg]c o boli’ndarics 0
= CHAEEE e 2885 21% for arc and gas welding. Type 304 with ?rbljes along
2 ; ilog = = =2 L R . Yo 1 “ig. 4. ..
3 TEZRe a3 b = Z5g% s a maximum carbon content o{ O.OB,obolrS1 éarbidc precipitation in austenitic weld
3 A T 3 Tt 3B widely used. Recently, extra-low-car c in grain boundaries
z 1§ ° e - H AR i f the 18-8 and 18-8 Mo metals will be found in gr :
5 e o o= B o ag stainless steels of the . nd and within ferrite patches if
s 53 ¢ z z E8an » types, containing a maximum of 0.03% or around : Although a single bead of
- LR 5 H Py 2 carbon, have become available. they exist. thoug
oy - £ o a A M !
o e 3 v >.c° 3 ©
- o < am - |
S B Bl - = < i . teal
g— - o P 79 -? Table 4—Effoct of Various Elements in Austenitic Chromium-Nickel Steals
" — O ;_0_ o kd B = - 4
- oo & o — oY v o a; w 5 .
5 =330 =R i e z8 [t 8 Types of
5 LR=-R=N] ' XX NN e S = T3 y) Effects
- °oR b o= ~ 2 95 - Element Steel -
- E 33 g sz n i . T H ipi bharmful to corrosion re-
3 £ = < - tes the formation of precipitates ha
3 7385 ° 2% 3 Ey Carbon All types Prsoi:;g:c!e. ¢ formation po”?bk the carbon should be lom ot oe
: : results in service after welding. .
2 p 3 i ily to combine with carbon to reduce susceptibility to in-
< B s C( 1 '5 Columbium 347 Pr(':;:::.,):u!:r corrosion. Grain refiner. Promotes the formation of
c — 584 3 »o Go ©n ; e 21 4 ferrite. ¢ .
— 2P . — 2 2 |e o ation of austenite. .
2 '-a'c,"g & 88% i‘? xx - e n® 2 . Manganese All types :’romo!:: 2:::::?: a|t high temperatures. Improves corros;on Te-
—— TOVCS . 1 .
"% ges °° e o? g =R S Molybdenum 316, 317 ";ri‘sgmce to reducing media. Promotes t'he or;_‘lll;‘:“ O(IZG::::.::Y
< : 2 i = d 303 Increases machinability but makes welding difficult.
I z Tl 3 Ph,",’,'e’:?li’..“’ '":" lowers corrosion resistance slightly.
= 0 SO g ¥ £ sulfur . {ormation of ferrite.
- 3 @ @ g=> o, of §° 8% 1 siticon 302B, 314 Increascs resistance to sc-’;'.mg' b”"i"‘“f;f.‘li susceptibility to in
3 3 RN i ~ ' ol . ; bine with carbon to .
— s :';';. o8 89 ® .'m.s XX N S8 i = ; Titanium 121 I‘r‘n::-r-::;l;:u‘l:r combine with_ car refiner  Promotes Tthe farmation
W g REE 8 38 € 35 2 E of ferrite.
1 = -
S 2 z 2
= =3 5 .
z g . ot show evidence
o A 8 S ] 1 ol & Figures 1 10 § show the effect of carbide  weld metal usually do;secnause of the rapid
(=) o, > © S ow 5w ©& o 2 {wo| 4 precipitation detected by macro-etching  of c?rbldc formaml)n e e tores e
5| g2< Ségg g XX wo B a8 Ll®s 3:r with nitric-hydrofluoric acid solution, and coolm% f:-ofm mmsou:)zr;Qu:ntpbcads in mul-
o & . [ - 2] . A . " .
& §g% °e & e 2 B 3 by microscopic examination of specimens :]'ealu ; scsc dzcl;osits will show bands of
’ 14 A £ H Fi 1 shows tiple-pa
tched electrolytically. igure s . PSS ithi 1 but the
2 N i 302) carbide precipitation within a
Y, : two picces of 18-8 steel (Type 1. Intergranular
w cm o > Z . f 188 S (Type last pass of weld metal. 12
& o8 3 ol & welded to two pieces o yp : : bide precipi-
> MERST-) - oy o 3 w i Y ight) 1 corrosion resulting from carbi P
- o8y & com : : 0 2z h| K 304). The picces marked A (right) have ferrite
—wN PDAR. ToXX o I ® B o8y e . ion | rally much less when ferri
333 @ § § & S *o 2 3 © 2 v been subsequently heat treated at 1950 to tation is f?cccausi many carbides precipi-
- ° & : 250°I7, and the other pieces (left) are ,tstprcse'rl]hin ferrite patches and corre-
- n —_— . .o H ate wi A
. in the as-welded condition. All pieces ) i in boundaries.
. - . o . 1 rain boun
w So 4 - =) 2 have been etched with hot nitric-hydro-  spondingly fewer ?""'s gcolumbium are
w oo 8w = o E 3 lesl @ fluoric acid solution. Note the 1weld decay Wlelq rlnetz}ls cofr::)ar:]m iﬁtergranular o
] s S0y «@ it 19 e o e bide pre- relative y I1ree
ACD =809z b NX . 7 K I or corroded zone caused by carbide | ; . . se of
z22 c° §§? ¢ sz o v 3" = °l 5 ripitation alongside the weld in the 18-8  bides, even in m”“masfs w&;lds-bpecnu,c‘.;‘
==Z = = oo " 7 g & e . . 1bium whi
- g = 9 ¥ ; ¥ - the stabilizine efTect of colun
14 A a (Type 302) as-welded picce. The cor . |
» Vsl X . . ides more readily than chro-
w 3 responling zone in the other picce s fn_rms carbidrs 1y y
B o ot - ieally - from corrosion. Note alen mium, . .
g 5 » sractically frec .. ) " form
' - & o 3 3 |7 | ! o . d weld both sterls Composition: which in wrought o
o . he. ate -
} T3 z 3 3 ln7 ; that in the heot-tre | ion- will be found i be fulle austenitic <will
Y S ) — el 2 ) | . N Orrosing- ! ' . -
& 5 O§§ : :‘é : " g BT : o U“;‘MNC]\ 'f!(‘('.fm't‘; tlwﬂlf‘ precipl often show the nresence of small ishinds
- I e . i fiectedl 20one, <howing tha cUIpE- ) L . cs
€ 2 < z nr ) ) : ferrite i an austenite matrix in
N - H . arbides v hack into <olu- of delta ferrite i an ans \
o ! J tate:h earbides huve gone hae ' Al f Figures 6
\Z = ‘ b A ic h of the cast or weli metal form. 1gu
! . : ' ; : e 2 s a phaotomicrograph o - . ic
& 2 . & L% ' tion. Iigur l ‘ g k prior to and 7 show the microstructure of typical
e & - o 3 B : a section throngh 18-8 stock pri Y cads and those con-
=g B R R : ; o i icr sh fully austenitic welid heads anc .
] = - i .. I = ! elding. Fieure 3 is a photomicrogray h, .
> 2 " v bt = 2 T C weldme. o y I zome  taming some delta ferrite.
LJ 8 & o - Z & l ¥ of & section through the heat-affected zone : L
o < < z
S c e F I '
S
wn
4
S ,
-
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rECEVED L T

February 13, 1936
Project No. 6972-62
NUPR-8264

Commonwealth Edison Company
Dresden Station - Units 2&3

Technical Evaluation of Proposals for
Specification K-4070, Installation of
Fire-Resistant Electrical Raceway Coverings

Mr. J. E. Hausman

Project Engineer

Station Nuclear Engineering Department
Commonwealth Edison Company

P. O. Bax 767 - (35 FNW)

Chicago, Illinois 60690

Dear Mr. Hausman:

Sargent & Lundy (S&L) has completed a review of the technical
portions of proposals for the installation of fire-resistant elec-
trical raceway coverings submitted by the following bidders:

° A&M Insulation Co., dated December 2, 1985

]

Brand Industrial Services, Inc., (BISCQO), dated November 27,
1985

° Loyd's, Inc., dated December 2, 1985
° Tech-Sil, Inc., dated November 26, 1985
Transco Products, Inc., (TPI), dated December 2, 1985

° Williams Power Services, Inc., dated November 27, 1985

Only BISCO took any technical exceptions to Specification K-4070,
but we have found those exceptions to be acceptable. The techni-
cal clarifications made by Tech-Sil are also acceptable. We
understand Station Construction Department will assign the necessar:
cost penalties to the BISCO proposal for their exceptions regarding
mobilization and personnel training costs.

II1.5.B-53 ' NTSC Report 99-40540, |
Page W of 815




SARGENT & LUNDY

ENGINEERS
CHICAGD )

ur. J. E. Hausman february 13, 193¢
, Commonwealth Edison Company Page 2
0f all bidders, only TPI has recent experience installing fire

[ESEERD

wrap material at Commonwealth Edison Company (CECO) stations.
7PI recently installed 3M material at Quad Cities Station and
ey installed TSI material at Byron and LaSalle County Staticns.,
It is possible that mobilization and procedure review costs ccuilz
be saved if the contract were awarded to TPI. We suggest that
the Station Construction Department provide the appropriate cost
..credit for TPI. Ss&L personnel have indicated that BISCO has

performed similar work satisfactorily at Clinton Station.

S&L has completed an evaluation of the material cost for the 3M,
TSI-rigid, and TSI-flexible fire wrap systems. A summary of this
evaluation is presented in Attachment A. Based on cost data
provided by 3M and TSI, we find that the 3M system would have the
lowest material cost for the work to be done at Dresden.

Material cost estimates for the 3M system at Dresden are
approximately 40 percent greater than those realized at Quad
Cities Station. Using that ratio and adjusting for the "mix"

of work to be performed at Dresden Station, we expect the
installation cost to be 50 to 60 percent higher than that at Quad
Cities Station.

Meaningful installation cost data for the three systems was not
available for comparison. Installation techniques for the 3M and
TSI-flexible wrap system are not significantly different, and the
cost should not differ markedly. Installation of the TSI-rigid
system may be very difficult in most places at Dresden Station
due to congestion and many conduit directional changes. Based on
the above, we recommend purchase of the 3M fire wrap material.

Bidders who supplied 3M technical data included the 3M standard
conduit wrap detail (5300-C8-B), but not the alternate (5300-C9)
that was developed and tested for use at Quad Cities Station.
S&L recommends that the purchase order for this work specify the
use of detail 5300-C9 rather than 5300-C8-B for conduits to be
wrapped with 3M fire wrap material at Dresden Station.

wWe understand that CECO will evaluate the terms and conditions
and other non-technical aspects of the proposals. We concur

with the CECO preferences to have the contractor procure the

fire wrap material as part of this contract. We recommend award-
ing the contract for Specification K-4070 to the lowest bidder.

111.5.B-54 NTSC Report 99-40540, R
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SARGENT & LUNDY

ENGINEERS
CHICAGO

sr. J. E. Hausman February 13, 1986
commonwealth Edison Company Page 3 ' '

17 there are any cuestions, please contact me.
Yours very truly,
v |V
B RV

J. M. Nosko
Mechanical Project Engineer

JMN:rc

In duplicate
Attachment

Copies:

J. Mcbonald (1/1)
S. Mavropoulos (1/1)
Noel (1/1)

H. Jason (1/0)
Walser (1/0)

W. Fischer (1/1)
E. Ruth (1/1)

OmMmyP ooy

I11.5.B-55 NTSC Report 99-40540, Ra
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Iso. condenser valve conduit in U3 Rx Building zasermen:
(Task 1.02) - 45 ft. of 3" conduit.

3. DG 2/3 cables in U3 §x Building (Task 1.08) - 120 ft. =°%
4" conduit and 35 ft® cf junction boxes.

4. Cable tray in TB common area and U3 corridor - 300 fed -
tray.

5. Cable tray riser by AEER - 275 £t2 of tray.

6. Bus duct in U3 Rx Building (Task 1.07) - 70 ft¢ of duct
surface.

7. Transfer switch and conduits in Cribhouse (Task 1.235) -

25 ft of 3" conduit, 20 ft. of 2" conduit, and 15 ft2 of
transfer switch box.

Cost obtained from 12/31/85 3M letter and 01/15/86 TSI letter.

Estimated Material Costs
3M (flexible) TSI (rigid) TSI (flexibl=a)
$70,000 $85,500 $152,000
I11.5.B-56 NTSC Repot 99-4034C. R
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3M Center . V-
St. Paul, Minnesata 55144-1000 INITIAL \
612/733 1110

April 6, 1987

Dave Contorno

Transco Products Incorporated
55 East Jackson Boulevard
Chicago, IL  60604-4166 -

Dear Dave:

This letter is in regard to spacing of the bands for Electrical
Raceway System at Dresden Power Station. Band spacing is
typically 8" maximum for the Interam™ Flexible Wrap System,
however, areas may be encountered where 8" spacing can not be
met. In these cases, a maximum band spacing of 14" may be used
as long as the overall average of band spacing is maintained at
12" for a distance of 4 ft.

Sincerel .
r/, v
Vs

R. R. Licht

RRL/dd

cc: R. G. Koza
A. J. Marlor

&y

111.5.B-57 NTSC Report 99:40540. R
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Layer Requirements

Electrical Raceway Structural Steel
E-50 Series E-54A Reg Guide Member Weight ASTM €119 [ UL1703
item 1 Hour 3 Hour 1,75 tos./M. (kg/m) 1. 2. 3he. E vhne | 2n-
Conduit 3E-53A § E-54A 1E.S0A TN ‘
.(22.23%9) . . i )
Cable Tray 2E-54A 5 E-54A 1 E-50A and graaler TES3A | 2E334 ¢ O _53»\_ . 26538 | 3t ._
Cable Bundles |3 E-54A SE-54A 1 E-50A 20 (35?77;9‘()01)0 PE-S4A | 26:54A | 205 | oiean |3
Junclion Boxes |3 E-54A 5 E-54A 1 E-50A e lﬂan : - : —
Full Supparts | 1 E-54A 4E-54A + N/A e oTkg | 2ESW | JESH | SES l 36544 | 36
optlions L
Partial Supports | 1 E-54A tor SE-54Ato- N/A Objectiva: Average beam and column temperature = 1T
12" + oplions [ 12" + opticns (637°C)
Physical Description , .
Uniess ciherwise specified, 3-mil aluminum loil is laminated
to E-50 Series Mats.
€-50A E-53A E-5¢A
Mat Thi:eness
ir 203 310 .405.
(r=. (5.18) (7.87) (10.38)
Roll ' dih [
i 49 U5 49 4.5 47
1 {1.24) {0.522) {1.24) {0.622) {1.24)
Roll Lz=gth .
it (5] % 16 0 . 16
{7 {1.62) {1.62) {4.68) {6.10) (483
Mal Arza/Roll -
i 1021 51.0 653 40.8 65.3
(. {9.5) (4.74) {6.07) {3.79) (6.07
floll Ye2ight LW
Ibs 95.0 124 07 190 1182
fkgs (43.6) (32.8) (d2.1) (335) (53.7)
Weight/Unil Ared
o4 H 142 1;?
{hg =) (4.59) {6.93) TSI
Bulk Censlly
. 55.6 56.8 343
(kg ) (889.5) (909.4) (870.9)
Colar Gray Green Blue
I11.5.B-58 NTSC Report 99-40540. R
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St Paul. Mirnescta 23240200
812/723 "1:C

Jaruars 26, 1987

e~ —_—-
Ladid R

-

(B N '\ A
Ln\lTIAL W—/

Mr. Cavid Contorno

TRANSCO PRODUCTS, INC.

55 East Jackson Boulevard
Chicago, Illirois 60604-4166

Dear Dave,

In regard to our phone cenversation concerning Interam™ -S4y
fire protection mat, Interam™ E-343 is manufactured froe r--
icentical raterials used to manufacture E-503. The differznces
between E-54A and E-50A are procuct thickness and color. E-5+
Is «.4" thick and blue: whereas, E-50A is —.2" thick and grz.
Thus, one laver of E-54A can replace two lavers of E-30a.

*! hes cevelcped and qualified a rodified l-mour
for

replacing Interam”™ £-3CA with Irseran™ E-34%
condulit., :

]

Y

~ b=
e ~L e D
Lrzy

st

2 '
[y

W
[l q).
Yoy
(1

O wm

If you recuire acliticra! informaticn, please contact e 2:
612/733-7073,

Very truly yours,

Richard R. Licht
Product Develcpment Supervisor -

RRL:mz

Scs: D.R.Covw
R.J5.Israelson
imiA.Jensen- -
2.5.Xoza
A.J.Marlor

‘ NTSC Report 99;40540, Rev. {
I11.5.B-59 bage B350t 335
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AMENDMENT 13

DRESDEN 2 & 3
FIRE PROTECTION PROGRAM DOCUMENTATION PACKAGE

Volume Index

Volume 7 - Fire Protection Analysis/Supplementary Guidance (Continued)
v Supplementary Guidance Review
\Y% Emergency Lighting Report
1 Procedure for Emergency Lighting Walkdown, PI-DR+QC-6972-4

Mecting Notes, February 2 & 3, 1987, Observation of Appendix R emergency
lighting under blackout and brownout conditions

Meeting Notes, February 2 & 3. March 13 & 14. March 17 & 18. March 23 & 24.
Summary relates adequacy of the safe shutdown battery packs.

2 Dresden Safc-Shutdown Emergency Light Matrix
V1 Rated Barrier Maintenance and Surveillance Program

VI Communications

1 Communication Testing and Verification for Appendix R Safe Shutdown
Procedures

VIl  Safe Shutdown Equipment Access
IX Volume 7 Microfiche

X OSHA Fire Protection Requirements




ANMENDIVIEINT 15

Date: May 25, 1999

To: A Casillo
Design Engineer-Fire Protection

A
From: M. Dillon% %

System Engineer-Fire Protection

Subject: Dresden Safe-shutdown Emergency Light Matrix

The safe-shutdown emergency light matrix for Dresden is being submitted to you for
inclusion into the next update of the Dresden Fire Protection Program Documentation
Package (DFPPDP).

This matrix is to be added to the other items being compiled for the upcoming revision of
the DFPPDP.

If you have any questions please contact me at Ext.-2443.

V.2-1




AccessEgress Paths

TTA

SSD
| Path of,’_",m' Fire Zone [from epn to epn EPN Description Light# 2 \nght #3 lUght #4 |(Light¥#5 lgght# 6 lLight#7 |Light #8
~ A [U2NSO 20 n/a nfa [Controls procedure from control room _|218-2 1311A1 311A-2 13114 311-2 216A-1__ [216A-2
l MCC2A; MCC “
A |HVO 825A Bus 25 28 Start at SSD equip cart at Bus 25, North of AEER 243-1 243-2 244-1 238-2
MCC 2A. MCC
| |HvO 1422 |Bus25 28 258-2 259-1 259-2
MCC 2A, MCC i a
| |wvo 1123  |Bus25 28 263-1 2632
A [HVO 1124 n/a nla MCC 2A, MCC 28 M 266-1 204-1 204-2 268-1 205-1 205-2 269-1
MCC 2A; MCC -
A _[HVO 1124 28 MCC #3 205-1 268-1 268-2 204-1 204-2 266-1
MCC 2A; MCC -
A [HVO 1123 2B MCC #3 12631 263-2
MCC 2A. MCC - - "F" B
A |HVO 1122 28 MCC #3 258-1 258-2 259-1 259-2 1
MCC 2A; MCC
A WO [B25A 2B ___ MCC#3 . - B I < O -SSR B B e S
MCC 2A MCC | T - ST T T T T - B
28 MCC #3 |34 341-2 B A A I SR
MCC 2A: MCC ) - )
e _MCC#3 1314:1 S U [N TP VRS S
MCCIA MCE [ o T T I B D T - T - -
28 343-1 .
n/a 329-2 S S
MCC #3 o 316-3 1 SR N I
MCC#3 | L
MCC #3 341-2 245-2 245-1 (2382 N |
MCC #3 258-2 259-1 1
MCC#3 | 263-2
AE — Tl0az 204 {2681
i — 2632 2024 2983 [230-2 _
Bus231 259-2 258-1
[Bus23-1 2441 [244-2 243.2
A _|nia ~leaz (248 1
Bus 23 e 2382 2441|2442 _ ja32
Bus 23 L R A lase-1 | jese-2 12011 2611 |
C_ nfa__ EDG Fuei O Xfer Pump __~ MO T leadT (o622 (2672 Jare
2/3 EDG Fuel
Cil Xfer Pump o I L B I - B 258-2 |20%:1 1261-1
2M3EDG Fuel i
Ol Xfer Pump I _ 263-1 263-2 _ o
~nia " o —lSWeR2 M —[266-1 2042 268-1
Bus 25 MCC 28-3 Stant at SSD equip cart at Bus 25, North of AEER 2392 24341 _
nia MCC 283 2404 2402
McC281 T 23z (24341 2382
N R = -5 . 258-1 258-2 1285-2
nfa MCC 292 2392 243-1 238-2
U2 ISCO
Sightglass
MCC 29-2 Valves (4) e 2584 258-2 259-1 o
U2 IsCo —
Sightglass
MCC 29-2 vahes (4 | . [ O = 5 263-2 L
U2 1SCO
Sightglass
MCC 29-2 Valves (4) | . 266-1 204-1 204-2 |
Tn/a nla U2 18CO Sightglass Valves (4) M 210-2 210-1 210-3
U2 1ISCO - =TT ]
Valve 2-0301-9A
or 2-0301-98 o 266-1  |204-1 2042 | 2051|2052
Valtve 2-0301-9A
or 2-0301-98 263-1 263-2 ]
Valve 2-0301.9A or 2-0301-98 2592 2782 2951|2012
MO 2-1202-2 &
2-1201-3 Start at SSD equip cart at Bus 25, North of AEER 2391 243-1 243-2 238-2

CT T NTITATAINIATANY
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AccessEgress Paths

$SD Manuat
|_Path |Operator |Fire Zone |from epn T(o epn |EPN Description _ . _______‘!ggeutioq_A Light ﬂ)_J_L_Igm_# 2 |Light#3 LIght_ﬂ_dﬁAlH_ggq #5 |Light#6
MO 2-1202-2 &
_A lutEa 11122 |Bus2S SR P A i M I - R B I, 2594 (2592 (2681|2882 L 4.
MO 2.120228 | - T |
A _|U1EA 1123 |Bus25 2-1201-3 o 263-1 263-2 I R A .
A_JUTEA 1124 |va n/a RWCU Tsoiation, MO 2-1202-2 & 2-1201-3 M 266-2 204-1 204-2 268-2 268-1 299-1
A _|UTEA B25A |Bus25 2-4705-504 239-1 243-1 2432 244-1
A 8.25C |[na n/a Alt. RWCU isolation 2451 245-2 2123
A_|UTEA 825C |n/a n/a 2.3939-359 & 2/3-3999-348 valves 2121 2422 T-Alt Light #2
A~ [UTEA B22A |n/a n/a ERD Pump Room Valves (8) 233A-1 233A-2 2331 2332
CRD Pump
Room Valves
A {UTEA 825C |(8) MCC 25-2 2412 241-1 242-2 212-1 245-1 245-2 o
A _|UTEA 825A |nia n/a MCC 25-2 245A-3 244-2 244-1 2431 2432 239-3 _
A_[U1EA 825C |MCC252 MO 2-0301-2A 2451 245-2 212-1 242A-2 2411 241-2 |
—A__JUTEA 822A |n/a wa MO 2-0301-2A M 233A-1 233A-2 233-1 2332 234-1 — 1 R
A JUTEA " 1822A Inja A |Panel 2252.76 - R w4 ] R P I D
A [UTEA §o6C |Pare1 735276 [SWvaes (1) | T, T T S O P Y X2 O P L J43A0 [242A2 | - i o
A [UTEA 826C [n/a nfa SW Valves (11) T M 2142 214A-1 _ [214A-2 ]
IR 2202:5. IR
A |OOSS 825A |Bus25  __|2202:6 Start at SSD equip cart at Bus 25, North of AEER 2391 2431 2432|244t 12382 3 .
TiR22005 IR ’ '
A looss 1122 |Bus25 2202-6 R 258-1 258-2 259-1 259-2 B ]
A |00SS 1123 |va na RI095 RI046 . __ M |63 263-2 202-2 T-Alt Light #]297-2 . _ |
A |ooss 1122 [wva na iR 22027, 1R 2202-8 I (N = {2592 2783 __ | .1 I R o
A |OOSS 3.0.C n/a n/a TTTRADG B ) M 287.2 2171 217-2 2772 277 276-1 2763 S
Outside/Panel
| A jRad Rover 825A [Bus2S 2223-119 Start at SSD equip cart at Bus 25, North of AEER 239-3 . R
A__|Rad Rover ouside__|va______[nfa [Panel 2223-119 in MUDS Building . NIA o 1 I
A |RadRover 113 __|na I (7 7 [Ciibhouse MO 2-3906. P1 2/3-4141 4A 23DFP 4 i3s3 [3¥2  \rz2 223 | .
A " |Rad Rover " Joutside i — " “lna " [CST Sheds 2/3A, 1A, 2138 o T NA S
A__|Rad Rover 872 va__ A iSCO Pumphouse o ~[400A-1 400A-2 4008-1 4008-2 400C-1 490C-2
A |RadRover __|113 T (- R Cribhause: SW Pump, 23 DGCWP M 3382 3311 (3372 2722 (2723 2731
A RadRover _ 1906 Ina__~  lnfa — 1273 Diesel Oll Xfer Pump_ T - 262-1 262-2 287-2 2171 217-2 277-2
A__|Rad Rover 1872 |a ) n/a ~~1i5CO Pumphouse. F1 2/3-4341-152 ~ " ]400A-1 400A-2 A008-1 40082 |400C-1__ ]400C:2

T Y NUTITATAINTTTATY



V-TA

AccessEgress Paths

$sD Manuatl
Path (Operator Fire Zone |from epn to epn EPN Description |Operation _|Light # 1 Light#2 |Light#3 ILight#4 Light#5 ng_ht_itvsJHgm #7 |Light#8
B1 [U2 NSO 20 n/a n/a Controls procedure from control room 216-1 216-2 311A-1 311A-2 3111 311-2 216A-1 216A-2

B1_|[U3INSO 20 n/a n/a Controls procedure from control room 216-1 216-2 311A-1 311A-2 311-1 3112 [216A-1 |216A-2
817 [USAUXNSO _[B25A [Bus25 Panel 2302.76  |Start at S50 equip cant at Bus 25, North of AEER 239-2 T )

“B1 |U3AUXNSO _|outside  [Bus25 — _[Panel 2202-76 _ NIA - ) .

81 |U3AUXNSO _|90C nfa “|nfa S e 730776 973 OG Fl 2 jomBe2A | T DT T % S 1 N D IR S R

U2 HPCI Turbine Manual! Trip Lever, go down
81 |U3 AUX NSO 11.23 n/a n/a tadder from diesel room M 290-1 290-2 290-3 L .
Bus 2A-1; Bus
B1 |HVO 825A Bus 25 28-1 Start at SSD equip cart at Bus 25, North of AEER 239-2 ] _
Bus 2A-1; Bus B - - T T
81 _|HvVO 8.26A [Bus25 2B-1 104-1 104-2 247-1 247-2 |
Bus 2A-1; Bus I
81 _|HVO 827 Bus 25 28-1 247-3
B1 |[HVO 7.0A n/a n/a Bus 2A-1; Bus 2B-1 l M 231-1 231A-3 o
Bus 2A-1; Bus
B1_|HVO 7.0A 28-1 Panel 902-32 2311
Bus 2A-1; Bus
B1 |HVO 827 2B-1 Panel 902-32 247-3
I Bus 2A-1; Bus B T - ]
B1_|HVO _|82BA [2B-1 Panel 802-32 247-1 247-2 104-1 104-2
Bus 2A-1, Bus )
B1_|HVO 8.2.5A |2B-1 Panel 902-32 239-2
B1_|HVO 62 n/a n/a Panel 902-32 220-1 220-2 220A-1 220A-2 )
MCC 2A; MCC }
B1 _[HVO 82.5A |Panel902-32 |28 239-1
MCC 2A; MCC
B1_[HvVO 826A |Panel902-32 |28 248-1 249-1 251-2 251-1 240-1 104-1 104-2
MCC 2A; MCC
~ B1 _|HVO 8.28 Pane! 902-32 |2B 256-1 256-2 257-1 267-2
[7B1 _[HVO 1124 |nfa n/a “[MCC2A,MCC 2B o IM_ ~[2044 204-2 268-2 268-1
MCC 2A. MCC
B1 |HVO 1114 |28 MCC #3 o B ) 305-1 359-2 259-1 304-1
MCC 2A. MCC
B (WO 1113 |28 MCC #3 o 349-1 349-2 N
MCC 2A; MCC ) T
| B1 [HVO 1112 (28 MCC #3 o o ___J 347-1 347-2 346-1 346-2
MCC 2A, MCC - '
81 _{HVO 8.2.5E |28 MCC#3 B o . 335-1 363-3 |
[' MCC 2A. MCC i

81 |HVO 826E {28 MCC#3 L 316-3 3431 L
781 |WVO 61 n/a n/a MCC #3 - o 3291 3292

81 [HVO 826E [MCC#3 SWGR 38 S - 3163 3431

81_|HVO B25E |MCCH3  |SWGR38 - 335-1 3633
B1 [HVO 1112 |[MCCH#3 SWGR 38 ] 347-1 347-2 346-1 346-2 »

81 [RVO 1113 |MCC#3 SWGR 38 - 3491 349-2 ] ]

81 [HVO 1114 |nja n/a SWGR 38 T o M 305-1 359-2 259-1 304-1 304-2 3511 3512 | 3053
“81_{AVO B T n/a SWGR 38 M 360-3 1 ]
~B1 _[HVO 1113 Infa nja Bus33-1__ M 349-1 349-2 357-2 350-3 3281|3282 ___[3283 _ | 3582

| MCC 382 MCC

B1 |U1EA 8.2.5.A |Bus25 38-3 Start at SSD equip cart at Bus 25, North of AEER 239-1 243-1 2432 244-1 2442 | I D
T MCC 38-2 MCC

B1 U1EA 82.5C |Bus25 383 B o 245A-2 245-1 245-2 21241 134141 341-2 L
i MCC 38-2 MCC

B1 |U1EA 825E |Bus25 38-3 L o 335-2 314-1
—B1 JUTEA 826E |na na MCC 38-2 MCC 38-3 i 3163 316-1 B B T B

MCC 38-2 2/3-0301-162 &
B1 |U1EA 825E |MCC383 2/3-0301-163 - o 314-1 335-2
MCC 38-2 2/3-0301-162 &

B1 |U1EA 825C |MCC38-3 23-0301-163 | L 341-1 3412|2122 24280 242A2 ) o

81 |UTEA "1826C |nia nja 13/3-0301-162 & 2/3-0301-163 M 214A1 214A-2 o ]
’ B 3/3-0301-162 & |MO 2-1201-2 &

Bt |U1EA 828 2/3-0301-163  |MO 2-1201-3 ’ 256-1 256-2 267-2 267-1 ] . B ]

81 |U1EA 1124 |va n/a —_|RWCU Pipe Chase; MO 2-1201-2 & MO 2-1201-3 [M 2042 204-1 2682 268-1 7991 (2992 ]
| A RWCU lsolation (Starts from 2/3-0301-162 & 1

B1 |U1EA 825C |na na _|23-0301-163 ) B M 212-1 2122 212-3 . - I R
@1 [UTEA __825C |n/a n/a —12/3-3399-348, 3-3999-358 M 242A1 T-ALT #2__|455-1 455-2 i ) I

Bl *bi'EA [6228 |nia “Infa ~ U3 CRD Pump Room Valves (8) 332A-1 332A2 3322 332-1 3311

T ATAYTATZTATITTIATL
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S-TA

AccessEgress Paths

SSD Manual
Path_|Operator Fire Zone {from epn to epn EPN Description Operation _|Light#1__ |Light #2 |Light#3 |Light#4 |(Light#5 Light#6 |Light#7 | Light#8 |
U3 CRD Pump
Room Valves
B1_ |U1EA 825C (8 MCC 35-2 3401 340-2 2132 2131 3411 341-2 _
U3 CRD Pump ) -
Room Valves
B1_ |UTEA 825E (8) MCC 35-2 368-1 31441
B1 (UTEA 8.26.E |n/a n/a MCC 35-2 316-3 343-1 343-2 _ |
B1 [UTEA 825E |MCC 352 MO 3-0301-2A 314-1 368-1
B1 |U1EA 825C [MCC35-2 MO 3-0301-2A 341-2 341-1 213-1 2132 340-2 340-1 ]
Bt [UTEA 8228 |n/a n/a MO 3-0301-2A. Panel 2253-76 M 3321 332-2 331.3 |
Vaive 2-0301-9A
B1 |U1EA 825C |Panel 2253-76 _|or 2-0301-98 2131 2132 340-2 340-1 212-1 238-1 _ ]
Valve 2-0301-9A
81 |UTEA 825A |Panel 2253-76 |or 2-0301-98 238-2
| B1 JUTEA 1122 |nfa n/a Valve 2-0301-9A or 2-0301-98 258-1 258-2 201-1 201-2
Valve 2-0301-
Bt |[UTEA 825A |9A or 2:0301-9B|SW Valves (11) - 238-2
Valve 2-0301-
81 |U1EA 825.C |9A or 2-0301-9B|SW Valves (11) - 2381 245-1 2452 2121
B1 |U1EA 826.C |na nia SW Valves (11) M 252-2 252-1 iT-ALT #9
B1 U2 EA 825A |Bus25 MO 2-1301-16_|Start at SSD equip cart at Bus 25, North of AEER 239-3 243-1 243-2 244-2 2441
B1 [U2EA 8.25C |Bus?25 MO 2-1301-16 23841 2451 245-2 21241 341-1 3412 335-1

CT Y NTVOTATCINTOTATNY




9-T'A

AccessEgress Paths

S§SD Manual
Lat_h_\gpggtor ___|Fire Zone [from epn to epn EPN Description o . Operation__|Light# 1 Light#2 |Light#3 iLight #4 itight#5 Light#6 | Light#8
81 |U2EA 1112 Bus 25 MO 2-1301-16 346-1 346-2 3471 347-2

B1 |U2 EA “[113__|Bus25 MO 2-1301-16 [349-1 349-2 — )
|8 U2 EA 1114 Bus 25 MO 2-1301-16 351-1 351-2 304-1 1304-2 359-1 359-2 30 _
| B1 _JU2EA 11.1.2.4 Bus 25 MO 2-1301-16 270-1 270-2

B1_ U2 EA 1.1.25A |n/a n/a U2 ISCO. MO 2-1301-16 M 210-2 210-1 2103 [237-% 237-2 T-ALTH#7 _237A-2 |

B1 U2 EA 1124 MO 2-1301-16_|MO 2-1301-3 270-1 270-2

B1 [U2 EA 1123 [MO2-1301-16 |MO 2-1301-3 265-1 265-2 |203-1 203-2 297-2 _

Bt U2 EA 11.25C |n/a n/a [MO 2-1301-3 2791 2792 | ]
“B1_|U2EA 11258 [na n/a MO 2-1301-2 280-1 280-2 T L
Bi_[U2EA 17125C [nfa na MO 2-1301-3 - [279-1 27192 i o _

U2 1sCO
Sightglass
B1 |U2EA 1123 |MO2-1301-3  |Valves (4) I 298-2 2971 297-2 203-1 2032 . ]
( U2 ISCO
Sightglass
Bl |U2EA 1124 |MO21301-3  |Valves (4) o 270-1 270-2 I _
U2 1ISCO Sightglass Valves (4), MO 2-4399-74, MO
Bi |U2EA 11.25A |nfa na 2-4102; MO 2-1301-10 (2101 2102 2103 {2311 [2372 I
MCC 38-1, MCC |
B1 |U3EA 825A 3us25 38-4 Start at SSD equip cart at Bus 25. North of AEER | 239-3 2431 2432 244-1 244-2 1 1
MCC 38-1, MCC ﬁ

Bi [USEA 825C [Bus25 38-4 238-1 245-1 245-2 21241 341-1 341-2 336-1 i

81 [UIEA 1112 n/a n/a MCC 38-1; MCC 38-4 346-1 346-2 308-1 308-2 330-1 T-ALT #8_ 1309-1 3092

B1_|U3EA 141 nfa nia Panel 2203-75 3533 [ _

: Outside/CST

B1 |Rad Rover 825A |Bus25 Sheds Start at SSD equip cart at Bus 25, North of AEER

B1__|Rad Rover outside _ |n/a nfa CST Sheds 2/3A. 1A, 2/38

B1 |Rad Rover 1.3 n/a n/a —_|MO 2-3906
_ B1_|Rad Rover outside _ |n/a nja 7 Panel 2223-119 in MUDS Building A

81 _|Rad Rover T [Pr2/3-4141-4A, 2/3 DFP T
| "B1_|Rad Rover — """ [1SCG Makeup Pump room, 2023-126AB)

i Rad Rover 3A SW Pump, 23 DGCWP o

B__|HVO

WO

2202-6
1R 22025 IR
2202-6

n/a

n/a

MCC 3A; MCC
38

38

MCC 3A, MCC

MCC 3A. MCC
3B

B M ] . 7 . o
3B MCC #2 R

239-3

244-1

MCC 3A; MCC
3B
T na
MCC 3A;, MCC
38 MCC #2
MCC 3A, MCC
38 MCC #2
MCC 3A; MCC
1122 | MCC #2
o MCC 3A, MCC
825A 38 |
MCC 3A. MCC
826A (38 mcc#2 |
i MCC 3A. MCC
38 __|mcc2
n/a '~ n/a 1
MCC#2 ____ [SWGR38
MCC #2 SWGR 38
MCC #2 SWGR 38
MCC#2 _____ |SWGR38
MCC A2 |SWGR38

258-2

2982 _ 2972 |20
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LTA

AccessEgress Paths

ssD Manual
_Path _|Operator Fire Zone \from epn to epn Operation |Light#1 |Light#2 ILight#3 LI ht¥4 |Light#5 |[Light#6
B |AVO__ _ 7113 [Bus 331 Bus 33 - — %82 307-1 307-2
B [HVO 1123 [Bus 331 Bus 33 2031 |203-2 29712 | 298-1 -
B VO 1122  |Bus331 Bus 33 B 259-1 _ [259-2 258-1
| B8 |HVO _1825A  [Bus 334 Bus 33 b N ] 238-2
B |HVO 825C |Bus33-1 Bus 33 - 238-1 2451 245-2 21241
B _[HVO —|825E [Bus 331 Bus 33 - 3411 341-2 314-1
B _[HVO 826E |na nfa Bus 33 N 316-3 3431 3432|3151 315-2
313 EDG Fuel OF T
B |Hvo  [825E |Bus33 Xfer pump 314-1 335-1
2/3 EDG Fuel Olf
B {HVO 1112 [Bus33 Xfer pump ~ 346-1 346-2 308-1 308-2 330-1
2/3 EDG Fue! Oil o o
8 |HVO 1122 |Bus33 Xfer pump B 200-1 200-2 2931 260-1 262-1
B [HVO 9.0.C n/a na 273 EDG Fuel Oil Xfer pump ™ 287-2 21741 2172 276-2 276-3
B |USEA 8.25A [Bus25 MCC 38-3 Start at SSD equip cart at Bus 25. North of AEER 239-3 243-1 243-2 2441 244-2
[ B_|U3EA §25C |Bus25 MCC 38-3 238-1 2451 245-2 21241
B [U3EA 825E |Bus25 MCC 38-3 ] o ] 3411 3412 314-1 I
B JU3EA B26E |na n/a MCC 38-3 o ) 316-3 316-1 316-2
[ MCC 38-1; MCC i
B JU3IEA 8.25E |MCC383 38-4 - 314-1 3351 4
B [U3EA 1112 |nfa na MCC 38-1. MCC 38-4 | _ 13461 346-2 308-1 308-2 3301 [T-ALT#8 1309-2 3093 |
U2 ISCO i o
MCC 38-1, Sightglass
B {UIEA 1122 [MCC38-4 Valves (4) 200-1 200-2 260-1 264-1 264-2
’ U2 1SCO
MCC 38-1; Sightglass
MCC 38-4 Valves (4) 3 265-2
U2 1ISCO
MCC 38-1: Sightglass
MCC 38-4 valves (4) o
T ol ~ [UZ1SCO Sightglass Vaves (4 |
Valve 3-0301-9A
or 3-0301-98 ~ o o
Valve 3-0301-9A
|or 3-0301-98 o o
Valve 3-0301-9A
or 3-0301-98 - B o
Vatve 3-0301-9A

_ lor3oores o o
n/a Valve 30301-0A or 3030198
MO 3-1201-2 & )

MO 3-1201-3 Start at SSD equip cart at Busjfj,_N_or}rLOY AEER
MO 3-1201-2 &

modi2013 | o ] |28 2591
MO 3-1201-2 &

MO 3-1201-3
MO 3-1201-2 &
MO 3-1201-3 _ 2041

|n/a RWCU Pipe Chase, MO 31 201-2 & MO 3-1201- 3521
Alternative
RWHCLU Isolation
Bus 25 _|zone 2431 |243-2

[ D ——— :
|nia n/a Alternative RWCU Isolation zone B 245-1 245:2 ]
nia n/a 2/3-3999-348 valve - 213-2 TALT#2 |

nia n/a ) [U3 CRD Pump Room Valves ® 322A2 __|332-1
U3 CRD Pump
Room Vatves

825C |8 MCC 352 o L a2 3 2132 [para 3412 - -
- — |U3CRD Pump )
Room Valves
825E  |(8) MCC352 | o B
826E  |nja — T MCCHT R EZE o T
“J828E IMCC352 MOIOITZA | e o T T)eeet D I o +_~ L
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8-TA

AccessEgress Paths

$SD Manual
| Path |Operator Fire Zone |from epn to epn EPN Description Operation _|Light ¥ 1_|Light#2 |Light#3 Light#4 |Light#5 |Light#6 Light#8
B |U1EA |8.2.28 n/a n/a MO 3-0301-2A -~ M 332-2 332-1 3313 3
Verify SW N \
| B |U1EA 8.25C MO 3-0301-2A |Valves (11) 340-2 340-1 242A-1 242A-2 ]
[ B_JuiEA 826C |nfa n/a Verify SW Valves (11) - 214-1 214-2 214-3 TALT #5 ]
IR 2203-5; IR
B |OO0SS 825A |Bus25 2203-6 Start at SSD equip cart at Bus 25, North of AEER 2333 243-1 243-2 244-1 2442 238-2
IR 2203-5; IR
B |0OSS 1122 |Bus25 2203-6 258-1 258-2 2011 201-2 261-1 261-2 264-1 264-2
IR 2203-5; IR
B [0Oss 1123 {Bus25 2203-6 265-1 265-2
B |0O0SS 1113 Ina n/a 1R 2203-5; IR 2203-6 3071 307-2 358-2 350-3 306-1 306-2 357-1 358-1
B |00SS 1112  |n/a n/a R 2203-7, 1R 2203-8 347-1 347-2 308-1 308-2 330-1 309-1 369-1 369-2
IR 2203-7; 1R
B |0OSS 1122  [2203-8 230G 200-1 200-2 260-1 262-1 262-2 | }
8 _|00sSs 90C n/a n/a 213 DG controls 287-2 2171 217-2 2771 277-2 |276-1 276-3 i
Outside/Panet — 1t |
B |Rad Rover 8.25A Bus 25 2223-119 Start at SSD equip cart at Bus 25, North of AEER N/A I
B |Rad Rover outside _[n/a nla Panel 2223-119 in MUDS building N/A _
B }Rad Rover 113 na - in)éﬂ Cribhouse. MO 2-3906; P1 2/3-4141-4A, 213 OFP 27341 A:L27.2'1 272-2 272-3 3372 o
B |Rad Raver outside  |va in/a 37/3A CST Shed, 1A CST Shed, 2/3B CST Shed __INA ]
| B [Rad Rover 1872 n/a n/a 1SCO makeup pump rooms 40C \- 400A-2 4008-1 4008-2 400C-1 400C-2 ]
B |Rad Rover 9.0.C n/a nia 273 Diesel Oil Xfer Pump [2—__2 1 262-2 287-2 2171 217-2 2774 276-3 2761 |
B__[Rad Rover 113 n/a n/a Cribhouse: SW Pump; DGCWP 273-1 2721 272-2 2723
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6-TA

AccessEgress Paths

S$SD Manuat
_Path_|Operator Llre Zone from epn to epn EPN Description Operation _|Light#1 _|Light# 2 |Light#3 |Light#4 |Light#5 Light#6 |Li h(Ang Light#8
A1 [U3NSO 2.0 n/a n/a Conirols procedure from controf room 216-1 216-2 216A-1 219A-2 311-1 311-2 311A-1 311A-2
~_A1_JU2NSO 20 n/a n/a Controls procedure from control room 216-1 216-2 216A-1 219A-2 311-1 3112 311A1 | 311A2
A1 _|U2AUXNSO _|825A |Bus25 Banel 230376 |Stan at 55D equip cart at Bus 25, North of AEER 2393 2431 2432 2441 ‘12442 2382 ] ]
A1 _|U2AUXNSO 11122 Bus 25 Panel 2203-76 258-1 258-2 201-1 201-2 261-1 261-2 262-1 262-2
A1 [U2AUXNSO |890C n/a n/a Panel 2203-76, 2/3 DG Controls 2871 |
Bus 2A-1, Bus
| A1 _IHVO 825A (Bus25 2A Start at SSD equip cart at Bus 25, North of AEER 239-1 ] L
Bus 2A-1; Bus
A1 |HVO 826A [Bus25 2A 104-1 104-2
Bus 2A-1; Bus
A1 |HVO 8.27 Bus 25 2A 2471 247-2 ]
A1 |HVO 7.0A n/a n/a U2 Battery Charger Room; Bus 2A-1, Bus 2A M 2311 231A-1 231A-2 ]
Bus 2A-1; Bus |MCC 3A; MCC
A1 |HVO 8.27 2A 3B 247-1 247-2
Bus 2A-1; Bus |MCC 3A, MCC
A1 |HVO 8.2.6.A 2A 38 104-1 104-2
Bus 2A-1, Bus |MCC 3A; MCC
Al |HVO 8.25A [2A 38 239-2 243-1 243-2 2441 244-2 7
Bus 2A-1; Bus |MCC 3A; MCC |
Al _|HVG 825C 2A 3B 245A-1 245-1 245-2 21241 341-1 341-2
Bus 2A-1, Bus |[MCC 3A; MCC i
A1 |HVO 825E |2A 3B 368-1 314-1
Bus 2A-1; Bus  |[MCC 3A; MCC
A1l _|HVO 826E |2A 38 316-3 343-1
A1 |[HVO 6.1 n/a n/a U3 Battery Charger room; MCC 3A; MCC 38 3291 329-2
Bus 2A-1; Bus
A1 _|HVO 826E [2A Panel 2203-32 N B __|34341 316-3 -~ _ I
Bus 2A-1; Bus
Al _|HVO 825E [2A Panel 2203-32 -~ 314-1 335-1 N N _ _
Bus 2A-1. Bus o - - o N -
A1 wvo J,L 112 [2A . Panel 2203-32 ) 3461|3462 |3471
A1 |HVO 1713 e~ St lpanel 220332 @ IR 22035 - R <. M 1 T|9/T
MCC 3A; MCC
_At_HVO 1112 |Panel 2203-32 38 HVO Starts from Panel 220332 | ... 356-1 356-2 308-1
MCC 3A, MCC | T ’
_A1_HVO 1.1.13 _|Panel 2203-32 38 B T B 3491 349-2 -
A1_HVO 4 _|nia n/a MCC 3A, MCC 38 ) m 351-1 3512 304-1
MCC 3A. MCC 3B Starts from same panel Alt
A1 [HVO 1112 n/a n/a route from Step Attachment D Step 2A28 - 356-1 208-1
AT _[HVO 825E |na _ nia " — o 368-1
[ a1 _[HVO 825C |na n/a B B i 'A - o 341-2 212-1
AT [HVO 825A |wa nia ) - “ B 243:2 243-1
AN e SeA e Mwa Tl T B 1
TA1 HVO_ “827 e va B T _ 347-2
Al _[HVO 7.0A nfa n/a MCC #2 if RB 3 is inaccessable o o 231-2 TALT #1 ]
A1 _[HVO 1124 |na n/a SWGR 28 o ) M 205-3 2281 2292 B B A o
TR RO 123 Tna T T lAus 231 ) B M - 2652 12031 2032 2971 2301 230-2 2083
2/3 EDG Fuel Oil
At |HVO 1122 Bus 23-1 Xfer Pump 264-1 264-2 262-1 262-2
“A1_[HVO 90C_ _ |na n/a /3 EDG Fuel Oil XerPump_ . M 287-2 2171 2172|2762 [2763 1276-1.
B T MCC 282 MCC| Tt T T )
_ AV JUTEA 825A |Bus25  |283  _|StatatSSDequp cart at Bus 25, North of AEER . j2%92 [ SR [ B B _
- B T T TTTTIMEC 282 Mee| -
A1 |UTEA 826A |Bus25 28-3 248-1 248-2 2491 251-2 240-2 104-1 104-2 ]
Al [UTEA B26A |nfa n/a MCC 28-2, MCC 28-3 240-1 240-2 B _ ]
CRD Cross-tie vatves 2/3-0301-162 & 2/3-0301-
A1 |UTEA 8.26C |n/a n/a 163 M 214A-1 214A-2 I _ _ o
2/3-0301-162 & [MO 3-1201-2 &
Al |UTEA 8.25C |2/3-0301-163  |MO 3-1201-3 - _ 242A-1 242A-2 2134|2132 3411 341-2 335-1 ]
2/3.0301-162 & {MO 3-1201-2 &
A1 UTEA 1112 |2/3-0301-163  {MO 3-1201-3 _ 346-1 346-2 347-1  |347-2 - . o .
2/3-0301-162 & [MO 3-1201-2 &
A1 |U1EA 1113 {2/3-0301-163_ |MO 3-1201-3 _ 349-1 349-2 L ) - )
A1 _JUTEA 1114 |nla nfa_ RWCU pipe chase. MO 3-1201-2 & MO 312013 M 3511 351-2 3041 [304-2  |359-1 359-2 3521 352-2
[TA1 _[UTEA 825C |nfa nia Alternative RWCU Isolation zone 242A-1 242A-2 213-1 2132 2122 2123 | } ]
A1 |U1EA 825C |ma nla $-3999-359 & 2/3-3999-348 valves TALT#2 |TALT#3 213 2132 .
A1 JUTEA B822A |n/a n/a ___}ﬁCRD Pump Room Vaives (8) 1 233A-1 233A-2 ]
- e [Ualale o] 2411 21341 213-2 212-1 212-2 245-1 245-2
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Ol-TA

AccessEgress Paths

ssD Manual
Path |Operator Fire Zone |from epn to epn EPN Description Operation _|Light # 1 JLIght #2 |Light#3 |Light#4 Light#5
Al _|UTEA 8.25A |na n/a MCC 25-2 2441 244-2 2431 243-2
AT [UTEA 825C |MCC 25-2 MO 2-0301-2A 2451 245-2 212-1 212-2 213-1
Al [UTEA 822A |n/a n/a MO 2-0301-2A, Panel 2252-76 ) ) 7412 233A-1 23314 2332 2341
Valve 3-0301-9A
| A1_|UIEA 8.2.5C |Panel 2252-76 |or 3-0301-98 N . o f2a1 2131 213-2 245-1 245-2
valve 3-0301-9A
A1 _|U1EA _1825A _|Panel 225276 o 3-0301-98 o {2382 I T
T Valve 3-0301-9A - B - T ) -
A1 _U1EA 1122 |Panel 225276 [or 3-0301-98 258-1 258-2 201-1 201-2 261-1
Al_|UTEA 1112 |nfa nla [Valve 3-0301-0A or 3-0301-98 m — 3091|3301 |348-1 348-2 308-1
Vatve 3-0301-
Al [U1EA 825E |9A or 3-0301-9B|SW Valves (11) 335-1 L B
Valve 3-0301-
a1 |U1EA 9A or 3-0301-9B|SW Vatves (11) 341-1 341-2 2131|2132 [242A-1 242A-2 o |
AT JU1EA nia n/a SW Valves (11) B B 2142 2143 TALT #5 ]
A1 [U3EA Bus 25 MO 5130116 |Star at 55D equip cant at Bus 25, North of AEER 2393 2431 243-2 244-1 244-2 2382 ] )
AT |UTEA Bus25 L , 5a1 (582 (2591 [292 | b} I
Al _[UIEA Bus25 T T - L T[2631 |263:2 T N
A1 _|USEA Bus 25 MO 3-1301F ‘J‘ B T 1 - [ {2661 2662|2041 |204-2 268-1 268-2 270-2 205-2
A1_|UIEA Bus 25 MO 3-1301-1¢ 210-2
Al |USEA n/a n/a " T{U31SCO; MO 3-1301-16 3031 3032 361-1 361-2 ]
A1 _|UEA MO 3-1301-16_[MO 3-1301-3 ) 210-2
Al _[U3EA MO 3-1301-16_|MO 3-1301-3 2701
Al_|USEA MO 3-1301-16_|MO 3-1301-3 265-1
A1 [U3EA MO 3-1301-16_[MO 3-13013__| - . _ R EA
A1 [U3EA 5C [n/a n/a B MO 3-1301-3 354-1
A1 _|U3EA 58 |va na_______|MO3.43012 . ] 35541 ]
AT |USEA e v MO0 T L -
) U31SCO o
Sightglass
N 1113 |mo313013 lvaves(qy | o

B APy 2

U3 ISCO
Sightglass
MO 3-1301-3  |Valves (4)

U3 I1SCO
Sightglass
11124 [MO31301:3 Valves{d)
B U3 1SCO
Sightglass
1.125A [MO3-1301-3 _|Vaves(4d)
1115A |n/a n/a .
B25A |Bus25 MCC28-1
7122 Ina na
n/a n/a

““[Panel 2202-75_|USHPCI

Panel 2202-75 U3 HPCI

[Paner2202.75

U3 1SCO Sightglass Valves (4), MO 3-4102. MO 3-
1301-10

Start at SSD equip cart at BU§25, North of AEER
MCC 28-1

_ e

2432

na n/a ~ TU3HPCI Manual Trip Lever ]
Outside/Panel
1 |Rad Rover 5. Bus 25 2223-119 Start at SSD equip cart at Bus 25, North of AEER
A7 [Rad Rover __ |outside _|Wa _ wa MUDS Building, Panel 2223-119
A1 |Rad Rover 113 n/a nfa Cribhouse:. MO 2-3906, P1 2/3-4141-4A ]
A1_|Rad Rover i n/a " nia 273A CST Shed;, 2/3B CST Shed
A1 |Rad Rover nla n/a 1SCO Makeup Pump Room .
A1 |Rad Rover nia nia 373 Diesel Oil Xfer Pump

n/a

Cribhouse: SW Pump, DGCWP

IR 22035, IR
2203-6 N
iR 2203-5. IR
2203-6

R 22035 IR
2203-6

Start at SSD equip cart at Bus 25, North of AEER |

n/a

IR 2203-5; IR 2203-6

n/a

R 2203-7. IR 2203-8

347-2

308-1 308-2

356-2
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AccessEgress Paths

II-TA

Manual
Operator Fire Zone [from epn to epn EPN Description Operation _|Light#1 |Light #2 (Light#3 |Light#4 |Light#5 Light#6 |[Light#7 |Light# 8
U2 NSO 2.0 n/a n/a Controls procedure from control room 216-1 216-2 216A-1 216A-2 3111 311-2 311A1 311A-2
MCC 2A, MCC
__|ooss 825A |Bus25 28 Start at SSD equip cart at Bus 25, North of AEER 239-3 2431 243-2 244-1 244-2 2382 | |
MCC 2A; MCC - i - T
00SS 1122 |Bus25 28 258-1 258-2 259-1 259-2
MCC 2A; MCC -
00SS 1123 {Bus25 28 263-1 263-2
00SS 1124 Inja n/a MCC 2A. MCC 28 M 266-1 266-2 204-1 204-2 268-1 2682 |269-1 269-2
MCC 2A; MCC [Bus 2A-1; Bus
00SS 1123 |28 2841 263-1 263-2
MCC 2A; MCC |Bus 2A-1, Bus N
00SS 1122 {28 2B-1 259-1 259-2 258-1 258-2
MCC 2A; MCC |Bus 2A-1; Bus
00ss 825A 2B 2B . o o ] 238-2 244-1 244-2 243-1 243-2 238-1
MCC 2A; MCC |Bus 2A-1, Bus
00ss 826A |28 2B-1 104-1 104-2
MCC 2A, MCC |Bus 2A-1. Bus '
_C_|00ss 827 |28 2B-1 2471 247-2
00SS___ _|T0A  _[n/a nfa T |Bus2A-1; Bus 281 o —Iu 2311 231-2 TALT #1 I
Bus 2A-1, Bus - T T T o - T T T
00Sss 827 2B-1 MCC #3 247-1 2472 !
Bus 2A-1; Bus T
00SS 8.26A |2B-1 MCC #3 104-1 104-2
Bus 2A-1, Bus - 7
00SS 825A |28-1 MCC #3 239-1 2431 243-2 244-1 244-2
Bus 2A-1; Bus
00ss 825C {2B-1 MCC #3 245-1 245-2 2121 341-1
Bus 2A-1; Bus
00Sss 825E [28-1 MCC #3 B ) 341-1 341-2
Bus 2A-1; Bus ; T T
00SS 826E |2B-1 MCC #3 316-3 34341
00SS 61 nia n/a mcc#s T ] 3291 3292 ) T - T
SWGR 29, o | B B
00SS 8.26.E |[MCC#3 SWGR 28 ) o B 343-1 316-3
SWGR 29 B
00SS 8.2.5.E |MCC#3 SWGR28 | B o 314-1 335-1
SWGR 29, { -
00SS 1112 [MCC#3 SWGR 28 e 346-1 346-2 347-1 347-2
SWGR 29; 1
00SS 1113 |MCC#3  |SWGR?28 o 1. 349-1 349-2
SWGR 28;
008S 1114 IMCC#3 SWGR 28 o i 351-1 351-2 304-1 304-2
C |0oss___ _[t124 |na nia________|SWGR 29 SWGR 28 T F 2052 (2291 _[2292 229-3
¢ |ooss 1123 Ina n/a Bus 24-1 B o - - 2651 265-2 2031 297-1
MCC 29-1, MCC
29-4; MCC 29-7:
c lu2EA 8.25A |Bus25 MCC 28-7 Start at SSD equip cart at Bus 25, North of AEER 239-3 243-1 243-2 244-1 244-2 238-2 u
C |U2EA 1122 [nja nia MCC 29-1. MCC 29-4; MCC 29-7; MCC 28-7 258-1 258-2 201-1 201-2 232-2 2321 2001 2921 |
C [U2EA 1122 |n/a nla MCC 28-1, MCC 29-4; MCC 29-7. MCC 28-7 258-1 258-2 201-1 201-2 2322|2324 200-1 | 2921 |
[TC [u2EA 1112 nfa n/a LPC1 Room ] 333A-1 333A-2 ]
C_ [U2EA 1121 |nfa n/a Torus Afrea N/A 1 ]
C [HVO 825A Bus 25 MCC 29-2 Start at S5SD equip cart at Bus 25, North of AEER 239-3 239-1 L
C_|HvVO 825A |na n/a MCC 29-2 - M 239-3 239-1 1 ]
C_[HvO 826C |[nia nia MCC 29-9 ~ TALT #9 . . }
MO 2-1201-2 &
c |HvO [826.C [MCC29-9 MO 2-1201-3 [ TALT #9 . _ I |
[~ MO 2-1201-2 &
[ \e) 825C [MCC29-9 MO 2-1201-3 o 242A-1 242A-2 2121 2122 2451|2452 o
i MO 2-1201-2 & A
c [HvO {825A _|MCC29-9 MO 2-1201-3 ) B L 1. 2382 [ I R N T _
T MO 2-1201-2 &
HVO 1122 |MCC299 MO 2-1201-3 o 258-1 258-2 259-1 259-2 B
MO 2-1201-2 &
HVO 1123  |MCC29-9 MO 2-1201-3 263-1 263-2 ]
HVO 1124 [na nia RWCU Pipe Chase. MO 2-1201-2 & MO 2-1201-3_[M 266-1 266-2 204-1 204-2 2682 |299-1 299-2 268-1
" C [HvO 8265C |na n/a ~ ARRWCUTsolation ] 242A-1 242A-2 213-1 213-2 o - .
T At RWCU ” T
Bl ~n o 2431 243-2 244-2
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AccessEgress Paths

Manual
 |Operator from epn to epn EPN Description __|Operation _ [Light# 1 Light#2 |Light#3 [Light#d ) lligﬁﬂj iLight# 7 Light#8
HVO n/a nfa J2 DG 1208A-1 208A-2 208A-3 |209-1 o
U3 AUX NSO Bus 25 Bus 24 Start at SSD equip cart at Bus 25, Nogh_gA_EE_B_ . 239-3
C [U3AUXNSO _ “In/a nia [Bus24 — »7 248-1 248-2 249-2 1041 | o
IR 2202-5. IR
U3 AUX NSO Bus 24 ~|22026 R 104-1 104-2 239-2 243-1
IR 2202-5; IR
C_ U3 AUX NSO Bus 24 2202-6 258-1 258-2 259-1 259-2
C_[U3 AUX NSO n/a nia IR 2202-5, IR 2202-6 M 263-1 263-2 202-1 202-2 T-ARM10__ |
C__[U3 AUX NSO n/a [n/a 1R 2202-7. IR 2202-8 M 259-1 259-2 278-3 201-1 2931 I
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AccessEgress Paths

SsSD [Manual
Path [Operator Fire Zone |from epn to epn EPN Description Operation _|Light#1 [Light #2 |Light#3 |Light#4 [Light#5 Light#6 |Light#7 |Light #8
D [U3NSO 20 n/a nfa Controls procedure from control room 216-1 216-2 216A-1 216A-2 3111 311-2 311A1 | 311A2 |
MCC 3A; MCC 1 ) )
D |OOSS 825A |Bus25 38 Start at SSD equip cart at Bus 25, North of AEER 239-3 243-1 2432 244-1 244-2 238-2
MCC 3A, MCC [ —
D |ooss 1122 |Bus25 38 258-1 258-2 259-1 259-2
MCC 3A; MCC 1 -
D |ooss 1123  |Bus25 3B 263-1 263-2 j
MCC 3A; MCC [ I
D _looss 1124 [Bus25 38 266-1 266-2 204-1 204-2 268-1 268-2 205-1 205-2
| D__|00sS 1114 |nja n/a MCC 3A. MCC 38 M 305-1 305-3 327-1 327-2
MCC 3A; MCC -
D {00SS 1113 |38 Bus 38-1 3491 349-2
MCC 3A; MCC - I
D _|ooss 1112 138 Bus 38-1 347-1 347-2 346-1 346-2
MCC 3A; MCC
| D |ooss 825E |38 Bus 38-1 335-1 314-1
MCC 3A. MCC -
| D |ooss 826E |38 Bus 38-1 316-3 343-1
D _|00ss 61 n/a Infa__ Bus 38-1 M 329-1 329-2
D [00SS 1113 |na nia Panel 2203-32 @ IR 2203-5 (as alternative) T340 3492 357-2 350-3 358-2 358-1 T
SWGR 39; o i —{
D |ooss 1123 |Panel 2203-32 |SWGR 38 203-1 265-1 265-2
SWGR 39 -
D_|ooss 1.1.2.4  |Panel 2203-32 |SWGR 38 270-1 270-2
D |00SS 1114 |na n/a SWGR 39, SWGR 38 M 360-1 360-2 360-3 305-1 305-3 -
SWGR 39,
D _{ooss 1124 |[SWGR38 MCC #2 270-1 270-2
SWGR 39, 7l
D |ooss 1123 |SWGR38 MCC #2 B o 265-1 265-2
SWGR 39; ) T - ) i - o
D |ooss 1122 [SWGR38 MCC #2 o B ] 26441 264-2 261-2 |
SWGR 39, e o T T T — I B I - -
D |00SS 8.25A |SWGR38 MCC #2 e N B 238-2 244-1 Jm.z
SWGR 39. ) T T B
| D _|ooss _|8.26A_ |SWGR38 MCC#2 o o o | .j104-1 1042 o
SWGR 39.
b _jooss 827 SWGR 38 MCC#2 ) _[2a71 247-2
D _|00SS 7.0A nia nfa {32 Battery Room, MCC #2 231-1 231-2 T-ALT#1
~ D |O0SS 827 MCC #2 Bus 34-1 - o 2471 247-2 ]
| D _looss [826A [MCC#2 Bus341 - e 104-1 11042
D [00SS 825A |MCC#2 Bus 34-1 - T } 2382 2441 2442
D [00Ss 1122 |MCC#2 Bus 34-1 - T [es8a 258-2 259-1
D _|o0ss 7123 |MCC#2 Bus 34-1 I 5 263-2 202-1
D_ |OCSS 1113  [n/a nia Bus 34-1_(Note. DSSP states at TBX) I 1] 307-2 358-2
MCC 39-1, MCC
39.7; MCCC 38-
| D |U3EA 825A [Bus25 7 Start at SSD equip cart at Bus 25. North of AEER | 2382 243-1 2432 |
MCC 39-1: MCC ' B
39.7, MCCC 38-
D |U3EA 825C {Bus25 7 B ) 245-1 245-2 212-1 341-1 341-2 - R
MCC 39-1. MCC
39.7; MCCC 38-
D_lU3EA 825€ |[Bus25 7 - 335-1
D [U3EA 1112  |nja nia NMCC 39-1, MCC 39-7, MCCC 38-7 346-1 346-2 308-1 308-2 348-1 3482 3301 330-2
D U3EA 11.1.1 n/a n/a LPCT Southwest Corner Room _1333A41 333A-2 3331 333-2 B . .
D [U3EA 1111 na nfa Torus Area _ N/A . ]
D {HVO 825A Bus 25 MCC 39-2 Start at 590 equip cart at Bus 25, North of AEER __]239-2 243-1 4243-2 244-1 244-2
D [HVO 825C |Bus25 MCC 39-2 ~ - ~ 2451 245-2 212-1 2131 244A1 244A-2
D _|HVO 826C |nla . n/a MCC 392 _ B M (2144 214-3 215-2 B I
- MO 3-1201-2 &
D 828 MCC39-2  |3-1201-3 I . B B N |2s61  [256-2 2671|2672 N 1 I
[ i MO 3-1201-2 &
D |HvO 1124  MCC39-2 3-1201-3 o R 2041|2042 |268-1 2682 2052
O {114 |2 nva__ —~IRWCU Pipe Chase. MO 3-1201-2 & 3-1201-3 M 051 13592 13521 352-2_ i} B
0 _ “825C |a_____ __ Infa —jAR RWCU Tsolation R R 247A7 _[ed2Az |21 fer32 G122 A% i
T ~ AR RWCU I
D 825E |lsolation U3 DG o __¥ _ _ |34t 341-2. 3141 B
fsolaton____|t ‘—“*—iﬂﬁ"n'“ T T T 3631 {3632 3131 3132
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vI-TA

AccessEgress Paths

§SD

Fire Zone|from epn___ _|to epn

\EPN Description

Path jOperator
D |UZAUXNSO [825A [Bus2s Bus 34 [Start at 55D equip cart at Bus 25, North of AEER.
D _[U2AUXNSO  [|825C Bus25 _ [Bus34 — . [ T .- B . oS
7D [UZAUXNSC [825E [Bus2s T lBus34 T e
D |[U2AUXNSO _[B26E [ma n/a Bus 34 T S
iR 22035 IR
D |U2AUXNSO |825E |Bus34 2203-6 B B
IR 22035; IR
D [U2AUXNSO |1112 {Bus34 2203-6
D [UZAUXNSO [1113 [nfa n/a [IR 2203-5, 1R 2203-6
D _|UZAUXNSO 11112 [va [nia [IR 2203-7, IR 2203-8 M 347-1 347-2 [308-1
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AccessEgress Paths

SSD Manual
Path |Operator Fire Zone |from epn to epn EPN Description Operation  |Light# 1 |Light #2 |Light#3 |Light#4 [Light# 5 |Light#6 |Light#7 |tight #8
E [U2NSO 20 n/a nla Controls procedure from control room 216-1 216-2 216A-1 216A-2 3111 3112 311A-1 ] 311A-2 |
MCC 2A; MCC —
E |ooss 8.25A |Bus25 28 Start at SSD equip cart at Bus 25, North of AEER 2392 243-1 243-2 244-1 2442 238-1 B
MCC 2A; MCC
| E__|ooss 1122 |Bus25 28 258-1 258-2 259-1 259-2 o o
MCC 2A. MCC
| _E_|OOSS 1123 |[Bus25 28 263-1 263-2
S 1124 |nfa n/a MCC 2A. MCC 2B M 266-1 266-2 204-1 204-2 268-1 2682 2691 | 2692 |
E |0OSS 1124 |nfa nfa SWGR 29; SWGR 28 229-1 229-2 2293
SWGR 29;
| E l00SS 828 SWGR 28 MCC #3 267-1 267-2 257-1 257-2 344-1 344-2 345-1 345-2
SWGR 29;
£__|ooss 8.26E |SWGR28 MCC #3 316-3 34341
E_[00SS 6.1 nfa n/a MCC #3 329-1 329-2
E_|00SS 826E |MCC#3 Bus 24-1 3163 3431
[~ E__[ooss 828 MCC #3 Bus 24-1 ] 267-1 267-2 257-1 257-2 344-1 3442 345-1 345-2
| E]OOSS 1124 |MCCA#3 Bus 24-1 204-2 266-1 266-2
E_[00SS 1123 |n/a n/a Bus 24-1 263-1 263-2 202-1 202-2 298-1 230-1 297-1
—E__|00SS 1.1.22  |Bus 24-1 Bus 24 259-1 2592|2581 258-2
E_|00Ss 825A |Bus24-1 Bus 24 RN 2382 244-1 2482 2431 2432 2392
E_|00SS B26A |na n/a 2471 247-2 2492 104-1 104-2
E [U2EA B25A |Bus25 MCC 362 [Start al SSD equip cart at Bus 25, Norh of AEER 239-1
E |U2EA 825A |n/a n/a TMCC 29-2 M 238-1
E [U2EA 1122 |na nfa MCC 28-1 258-1 258-2 259-1 259-2 201-1 201-2 295-2
U2 ISCO
Sightglass
E |U2EA 1123 [MCC28-1 Valves (4) 263-1 263-2
U2 ISCO
Sightglass
E _lu2EA 1124 |MCC28-1_  vahes(4) o b |eeer (2662 12044 2042|2681 2682 2052 | 2702
_E_Ju2EA 1125A [n/a nfa = -~ "TUZ1SCO Sighigiass Vaives (4), MO 2-1301-10 M [2101 210-2 210-3 2371 2372 |237A-3 B )
" E_|HVO B25A |Bus25 Panel 2202-75 | Start at 550 equip carl ai Bus 25, North of ABER | 2393 2431 2432 2441 2442 238-2 o
E _[HVO 1122 |Bus25 Panel 2202-75_ | ] 258-1 258-2 278-1 278-2 B o
E W0 T 1732 [na wa —|Panel 220275 ,, - T _reA [778A2 - . R N
i MO 2-1201-3 & ’ r
| E_!HVO 1122 |Panel 220275 }2-1201-3 o o - B 259-1 259-2 o ]
B MO 2-1201-2 &
| E _|HvO (1123 |Panef2202.75 |2-1201-3 _ ) 263-1 263-2 ]
E_[HVO 1124 |nia nfa ~ " JRWCU Pipe Chase MO 2-1201-2 & 2-1201-3 M 266-1 266-2 204-1 204-2 268-1 268-2 299-1 2992 |
BERE 825C |na na Alt RWCU Isolation 245-1 2452|2121 212-2 B - ]
T E _[HVO 825C |na na 2/3-3999-348 & 2-3999-359 vaives M ~|TALT#2 R 1
B i 73-3099-348 & | 1
2-3999-359 U2 CRD Pump
E |RVO 8.22A |valves valves 233A-1 2331 233-2 233-3 234-1 - ]
E [AVO B22A |na n/a U2 CRD Pump valves 233A-1 2331 233-2 233-3 ]
~E [AvO _____ ]825C [na I N L L - R IO o s B 2121 Jevz2 _ |2ixt 2132 2381 o
£ WO 1822A nfa nia | |MO72.0301.28 Panel2252-76 M T T lmA |23 (233 2341 ) . I
) Vaive 3-0301-9A
E _|wvo __|825C _|Panel2252.76 lor 3-0301-98 B o jem4 21341 (2132 2122 2121|2454 2452 ]
e ) I Vaive 3-0301-9A T B
E |WO_ |825A |Panet2252.76 |or3-030198 | . . . U R < S A [ R S . [ R
o . Vaive 3-0301-9A |
E_|HVO 1122 |Panel 2252-76 |jor 3-0301-98 _ 258-1 258-2 204-1 201-2 261-1 2612 (2001 200-2
1112 na na T [Vawe 3-0301-9A0r 3030198 ] —JBosr  [3®01 13081 I D _ .
valve 3-0301- |Outside/CST
E__|HVO 1122 |9A or 3-0301-9B|Sheds 200-1 2002 [261-1 2612|2011 (2012|2581 2582
Valve 3-0301- |Outside/CST
E [HVO 825A |9A or3-0301-98|Sheds o - 238-2 2441 (2442 2431 2432|2392 .
g WO outside|n/a " CST Sheds 23A, 1A 2138 — — N/A L .
TE VO I3 n/a n/a T TUMG23%06 e e I 12 2 D 1 - RO N E—— - Y
" g [WO TR T IMOZ3006 (U206 e e 2393 2431 2432 2442 _ I
& lwvo  _ |90A _ina ~nia - U706 o o 208A-1 208A-2  [208A-3 209-1 /7 o
£ [HVO 825A |U20G SW Valves (11) ) - - 2392 2431 2432 244-1 =
T E wvo | [825C |U2DG SW Valves (11) | ) j I (2451 (2452 2121 2122 TALLES . _
£ lwo 7 ls2e¢ e T Ina T lswivales (1) ' M 2451 245.2° (21241 2122 TALT#3
RV i aoR~  1&W Vaives (11 [U2D6 ) ) B 12451 245-2 2121 2122
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AccessEgress Paths

SsD Manual
Path |Operator Fire Zone [from epn to epn EPN Description Operation _|Light#1 Light#2 |[Light#3 |Light #4 |Light#5 |Light#6 [Light #7 |Light#8
E [HVO 825A |SW Vaives (11) [U2 DG 244-1 244-2 .
E_|[HVO 9.0A n/a na U2 DG _ _ 1200A-1 208A-2 208A-3 209-1 209-2A . S
IR 2202-5. IR
| E_|U3 AUX NSO 825A |Bus25 2202-6 Start at SSD equip cart at Bus 25, North of AEER B, <15 243-1 243-2 244-1 244-2 238-2 _ _ _ i
R 2202-5. IR — A—
E |U3BAUXNSO [1.122 Bus 25 2202-6 258-1 258-2 259-1 259-2 .
E |UAUXNSO {1123 |na nfa IR 2202-5, IR 2202-6 M 263-1 263-2 2021 202-2 297-2 TALT #10
E [UBAUXNSO 1122 n/a na 1R 2202-7, IR 2202-8 M 259-1 259-2 278-3 201-1 201-2 261-1 261-2 293-2 |
£ |Rad Rover 825A Bus 25 F12/3-4341-152 |Start at SSD equip cart at Bus 725. North of AEER 238-2 -
E [Rad Rover 18.7.2 nfa n/a Fi 2/3-4341-152 400A-1 400A-2 4008-1 4008B-2 400C-1 400C-2
£ |Rad Rover outside n/a n/a Panel 2223-119 in MUDS building N/A
MO 2-3906, PI 2/3-4141-4A; 2/3 DFP, 2B SW
E |Rad Rover 113 n/a n/a Pump M 2731 272-1 272-3
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LI-TA

AccessEgress Paths

SSD Manual
Path |Operator Fire Zone [from epn to epn EPN Description Operation  |Light#1 Light#2 |Light#3 |Light#4 Light#5 |Light#6 Light#7 |Light#8
F [U3 NSO 2.0 n/a n/a Controls procedure from control room 216-1 216-2 216A-1 216A-2 311A-1 311A-2 31141 311-2
| F__|0OSS 825A |Bus25 MCC #2 Start at SSD equip cart at Bus 25, North of AEER 239-2
F_|00SS B26A [Bus25 MCC #2 104-1 104-2 —'
F__|OOSS 827 Bus 25 MCC #2 2471 2472 ]
F_|00Ss 70A n/a n/a U2 Battery room; MCC #2 231-1 231-2 TALT #1 1
MCC 3A; MCC -
3B; SWGR 39;
F_|ooss 827 MCC #2 SWGR 38 247-1 247-2
MCC 3A; MCC -
3B; SWGR 39;
F_|ooss 826A [MCC#2 SWGR 38 104-1 104-2
MCC 3A; MCC
3B; SWGR 39,
| _F_|OoOss 8.25A |MCC#2 SWGR 38 239-2 2431 2432 2441 244-2 238-2
MCC 3A; MCC
3B; SWGR 39;
| F _|ooss 11122 _|Mcca2 SWGR 38 L o 258-1 258-2 259-1 259-2
MCC 3A, MCC [ - Tt T - A ST T T
3B; SWGR 39; i
_F_jO0SS 1123 [MCC#2 SWGR 38 263-1 263-2 :
MCC 3A, MCC oo - ]
38; SWGR 39,
F |ooss 1124 |[MCC#2 SWGR 38 266-1 266-2 204-1 204-2 268-1 268-2 205-1 205-2
F |00SS 1114 |n/a nfa MCC 3A. MCC 38; SWGR 39, SWGR 38 M 305-1 305-3 360-1 360-2 360-3 3271 3272
MCC 3A; MCC i -
38; SWGR 39;
__F__|ooss 1124 |SWGR38 Bus 34-1 270-1 270-2
MCC 3A; MCC - -
38, SWGR 39,
_ F _|ooss. [1123  [SWGR38 Bus 34-1 265-1 265-2
R e 1113 |na o Bus3ad1 - . N I 358-2 350-1 350-2 - - -
£~ [00SS 2 T [Bus 34 Bus3a | T T R A 7T 24 3472 3261 |346-2 i o
F |00Ss T i625€  lBusdar T |Bus34 3351 T o o N )
_ F__|00Sss 826E |na na - Bus 34 - | 316-3 3431 343-2 3421 (3422 |
F_JUSEA 825A |Bus25 —[MCC39-2 “1&tant 2l 5SD equip can at Bus 25, North of AEER _ 2393|2431 243:2 2441 (2442 o
F 825C |Bus25 MCC 39-2 ST T ] R 2451 2852 2121 2122 [242A-% [242A2
F " 1826C | _ T TMEC 392 - o - 2121 24 [2150 [2152 — o
’ A D (< N =ele T ) '
Sightglass
F U3EA 828 MCC 39-2 Valves (4) e - B ~[256-1 256-2 1267-1 267-2 s
U3 1SCO B - .
Sightglass
F_|U3EA 1124 |MCC39-2  |Valves (4) i [ R L 268-1 268-2 205-1 205-2 270-1 270-2 R
o i ~luaisco -
Sightglass
F |usea  11125A [MCC39:2 Valves (4) i I 2102 | B o L R ,‘ .
P usea. . [1T15A |va - e s isco sgigass vaes 6 T T M T[0T DRI B2 e e e
U31SCO 1 ’
Sightgtass Valves 2/3-3999-
F |uaea 11.25A [valves (4) 348, 3-3999-359 N o o | j2102 R L o ] I S
U318CO
Sightglass Valves 2/3-3999-
F_J U3 EA 112.4  |valves (4) 348; 3-3999-359 B 270-1 270-2 205-1 205-2 2681 |268-2 204-1 | 2042 |
1 U31SCo
Sightglass Valves 2/3-3999-
F |U3EA 828 Valves (4) 348; 3-3999-359 o . S R -1 43 267-2 256-1 256-2 _ o
1 ) U31SCO
Sightglass Vaives 2/3-3999-
826.C |valves (4) 348, 3-3999-359 i 214-1 R
F TU3EA 8§25C |nfa nia Valves 2/3-3999-348, 3-3999-359 242A-1 242A-2 TALT #2 [T ALT #3 _[340-1 340-2
F [U3EA 8228 [nla nia U3 CRD Pump Room Valves (8) i 332A-1 332A2 3321 [332:2 331-1 ] ] —
i . U3 CRD Pump
Room Valves
U3EA 825C {(8) MCC 36-1 B 340-1  |340-2 21341 213-2 341-1 341-2 _? -
¢ "TU3EA §25€E |nla n/a “TMCC 36-1 517 U-3 T8 Near Air compressor | 368-1 o
~F |UIEA 825C |MCC 361 MO 3-0301-28 | - o 345-1 213-1 213-2 3401 340-2 [ S A
“F ‘Tu’a’éT T TTig228  |nfa n/a [MO 3-0301-28_ — - M 332A-1 332A2 332-1 332-2 3311 13313 ]
=—hiR T TTTTas e s Rus 95 1Pane 390575 [Star al SSO equip cart at Bus 25, North of AEER 739-3 2431 2432 2441 244.2
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8I-TA

AccessEgress Paths

SsD Manual
_Path_|Operator Fire Zone |from epn to epn EPN Description Operation__|Light#1 Light#2 |Light#3 Light #4 |Light#5 [Light#6
__F_|Avo 825C |Bus25 Panel 220375 | _ 2451 2452 212-1 3411 3412
F__[HVO 825E |Bus25 Panel 220375 ] 3351
[ F o 1112 _|Bus25 Panel 2203-75 1 346-1 346-2 308-1 3082 13304
—F__HVO 141 nfa__ nfa TIP Room, Panel 2203-75 T 13533
F__[HVO [1t112  [n/a nfa MCC 38-1, MCC 38-4 - 3531 353-2 309-2 309-3 TALT#8
\MCC 38-1;
F_|Hvo 825E |MCC38-4 U3 DG 335-1 314-1
F__[HVO 908 |nia nia U3 DG 3631 [363-2 3131 13132
F_[HVO 825E |U3DG SW Valves (11) 3141
F__[HVO 825C |U3DG SW Valves (11) 3411 341-2 2131 213-2 242A-1 242A-2
F__HVO 826C |n/a n/a SW Vaives (11) - B CE 214A1 214A-2 B 1
MO 3-1201-2 & B
F_|HVO 828 SW Valves (11) MO 3-1201-3 1254-1 254-2 257-1 257-2 267-1 267-2 |
MO 3-1201-2 & T
. 1124 _|SW Valves (11) |MO 3-1201:3 _ __|204 2042 | 268-1 12682 | Jeos2 | __ .
B 1194 |wva oA ~ T [RWCU Pipe Chase_MO 312012 EMO 312013 (M 3051 3592 321 3922 U S R ]
MO 3130128 AL RWCU | T - '
1124  |MO3-1201-3 _|Isolation | o | |205-1 205-2 268-1 268-2 |204-2 I R
MO 3-1201-2 & |Alt RWCU
_F_|nO 828 _[MO3-1201-3 lsolabon _ | __ o — _ S 2671 2672|2571 2572|2542 — N D .
MO 3-12012 & [AR RWCU
F_{HVO 826C [MO3-1201-3  |isolation 214-1 | N .
F__|HVO 8.25C |n/a nfa AR_RWCU Isolation ] - 242A1 242A-2 212-2 | 1 B
iR 22035, IR
F |u2zAUXNSO [825A |Bus?25 2203-6 Start at SSD equip cart at Bus 25, North of AEER 239-3 243-1 243-2 244-1 244-2 B
IR 2203-5; IR
F |uzAuxNsO [825C |Bus25 2203-6 245-1 245-2 212-1 3411 341-2
IR 22035, IR
F |U2AUXNSO |8.25.E |Bus?25 22036 335-1
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61-TA

AccessEgress Paths

sSD Manual
Path_|Operator Fire Zone|fromepn ___[toepn_ EPNDescription ________|Operation |tight¥1 |Light#2 |Light#3 [Light#4 . Light#5 _|Light#6_ Jgg_h_t #7_|Light#8
IR 2203-5. IR
F  |U2 AUX NSO 1112 Bus 25 2203-6 346-1 346-2 347-1 347-2 ] » I
F U2 AUX NSO 1113 n/a n/a 1R 2203-5, IR 2203-6 M 349-1 349-2 357-2 306-2 306-1 358-1 71 1
~F _[UZAUXNSO  [1.1.1.2 _[n/a n/a 1R 22037, IR 2203-8 M (3081 ___|3082 __ [356-1 362 3301 |39 __|.92 L
Outside/CST T - B
F_ |Rad Rover 8.2.5A |Bus25 Sheds Start at SSD equip cart at Bus 25, North of AEER 239-2 _ _
F |Rad Rover outside n/a n/a 2/3A CST Shed; 2/38 CST Shed N/A
¥ |Rad Rover 11.3 n‘a n/a Cribhouse; SW Pump M 273-1 272-1 272-3

v T WA TAYTATYT



0C-TA

AccessEgress Paths

SSO Manual
Path |Operator Fire Zone [from epn to epn EPN Description Operation _ |Light #1 Light#2 |Light#3 Light#4 |Light#5 |Light#6 [Light# 8
A2/B2 |U2 NSO 2.0 n/a n/a Controls procedure from control room 216-1 216-2 216A-1 216A-2 31141 311-2 311A-2
A2/B2 [U3 NSO 20 nfa n/a Controls procedure from control room 2161 216-2 216A-1 216A-2 3111 311-2 [ "311A-2
A2/82 |[HVO 825A Bus 25 U3 HPCH Start at SSD equip cart at Bus 25, North of AEER 239-3 243-1 243-2 244-1 244-1 238-2
A2/82 [HVO 1122 [Bus2S U3 HPC! 258-1 258-2 201-1 201-2 261-1 261-2 262-1 262-2
A2/B2 [HVO 90C Bus 25 U3 HPCI 2872 2171 2882 -
A2/82 |[HVO 1113 n/a n/a U3 HPCI Turbine Manual Trip Lever M 291-1 291-2 291-3
A2/82 [HVO 11.23 n/a n/a 02 HPCI Turbine Manual Trip Lever M 290-1 290-2 2903 . |
A2/B2 |HVO 9.0.C n/a n/a Panel 2202-76, Panel 2203-76; 213 DG 288-1 21741 217-2 2771 2772 287-1 287-2 _
Bus 2A-1; Bus T
A2/B2 |O0SS 825A Bus 25 2B-1; Bus 2 Start at SSD equip cart at Bus 25, North of AEER 239-2 o
Bus 2A-1; Bus
A2/B2 [OOSS 826A |Bus25 2B-1,Bus 2 104-1 104-2 | 1
Bus 2A-1. Bus
A2/B2 |OOSS 827 Bus 25 2B-1; Bus 2 2471 247-2
A2/B82 [O0SS 70.A nia n/a Bus 2A-1, Bus 2B-1, Bus 2 M 231-1 2312 231A-1 231A-2 TALT #1
Bus 2A-1; Bus -
A2/B2 {O0OSS 827 2B-1, Bus 2 Bus 23 2471 247-2
A2/B2 [OOSS 8.26A |nfa n/a Bus23 B 248-1 248-2 249-2 104-1 104-2 ]
MCC 2A, MCC I '
A2/B2 |OOSS 825A |Bus23 2B, SWGR 28 | . 239-3 2431 j243-2 244-1 244-2 238-2
MCC 2A; MCC N . A
A2/B2 [OOSS 1122 |Bus23 28; SWGR 28 o R 258-1 2582 ]259-4 259-2
MCC 2A; MCC {
A2/B2 |0OSS 1123 {Bus23 2B; SWGR 28 2631 263-2
A2/82 100SS 1124 [na na MCC 2A; MCC 2B, SWGR 28 M 266-1 266-2 204-1 204-2 268-1 268-2 269-1 269-2
A2/B2 [0OSS 1123 |nfa n/a Bus 23-1 ~ M 263-1 263-2 202-1 202-2 298-1 298-3 230-2
A2/B2 |0OSS 1123 |na n/a IR 2202-5, IR 2202-6 M 297-2 298-1 298-2 202-2 TALT #10 [297-2 -
A2/82 (O0SS 1122 ina nla IR 2202-7. IR 2202-8 o M 259-1 259-2 278-3 2951 261-2 293-1 293-2
1R 22027, IR T
A2/82 |00SS 825A |2202-8 Bus 23 o i 12382 244-1 244-2 243-1 _[243-2 12391 239-2 ]
A2/B2 |00SS 826A |nfa n/a Bus 23 - — _ 2481|2492 104-1 104-2 | |
Bus 3B-1; Panel
A2/82 [U2 or U3 AUX N |8 25A |Bus25 2203-32 Start at SSD equip cart at Bus 25. North of AEER 2393 2431 1243-2 244-1 244-2
Bus 38-1, Panel - ' T
A2/82 {U2 0r U3 AUX N [8.25.C  |Bus 25 2203-32 l _ o e  jeas1 12452 2121
Bus 38-1, Panel
A2/82 U2 or UBAUX N [8.25E  [Bus 25 2203-32 o e o 13144a .
{ Bus 38-1; Panel
A2/82 |U2 or UB AUX N [8.26.E  |Bus 25 2203-32 7 - ) 316-3 3431
“A2/B2 [U2 or U3 AUXN 6.1 nfa na Bus 38-1,Panel 220332 M 328 3292 o
Bus 3B-1; Panel|[MCC 3A; MCC
| A2/B2 U2 or U3 AUXN|826.E  ]2203-32 38, SWGR 38 o e [ L N 3163 __
; Bus 3B-1, Panel[MCC 3A; MCC r
A2/B2 |U2 or UBAUXN|825E |2203-32 38, SWGR 38 o 3141 335-1
Bus 3B-1; Panel|MCC 3A; MCC
| A2/B2 |U2 or USAUX N 4112 [2203-32 3B, SWGR 38 U S 346-1  |346-2 3470 3472 L
- Bus 38-1, Panel[MCC 3A; MCC
A2/B2 |U2 or U3 AUX N {1.1.4.3  12203-32 3B, SWGR 38 349-1 13492
A2/B2 |U2or USAUXN 1114 n/a n/a MCC 3A, MCC 3B, SWGR 38 ] 351-1 3512 304-1 304-2 3591 359-2
. MCC 3A, MCC )
| A2/B2 |U2 or U3 AUX N[1.124 |38 SWGR38 |Bus33-1 o _— o _ | {2052 j2701 | 2702 | R 7 ]
MCC 3A, MCC
A2/82 [U2 or U3AUXN [1123 |38 SWGR 38 |Bus 33-1 - B 265-1  _ |265-2 N I N
A2/82 [U2orUAUXN|1113 [n/a n/a Bus 33-1 D - M ~ 13071 307-2 358-2 328-1 328-2 1. | ]
A2/B2 [U2 or UBAUXN {1112 Bus 33-1 Bus 33 _ 3471 347-2 346-1 346-2 - . = o
A2/82 [U2 of UBAUXN [82.5E [Bus 331 Bus 33 . ] 335-1 _ |3144 ] - B | B
AJ/R2 JU2or USAUXN{826E |na n/a Bus 33 o - - B _[316-3 3431 343-2 3151|3152 I
T IR 2203-5. IR
| A2/82 |U2 or U3 AUXN([825E |Bus33 2203-6 e - o 3141 335-1 I o I S,
IR 22035, IR
A2/82 {U2 or U3AUX N [11.1.2  Bus 33 2203-6 -~ o 346-1 346-2 347-1 347-2 L
['A2/82 (U2 or U3AUXN {1113 [n/a na TR 2203-5, IR 2203-6 B B M 3491 |349-2 306-1 306-2 358-1 3571 L
A2/82 U2 or UBAUXN11.1.12 [nfa n/a IR 2203-7; IR 2203-8 _ M Pdrt 347-2 308-1 3082 |356-2 330-1 3691 369-2 |
“A2/B2 [U2 EA - B25A |Bus?25 MCC 28-1 Start al SSD equip cart at Bus 25, North of AEER 239-3 2431 243-2 244-1  [244-2 238-2 B
"A2/82 [U2 EA 1122 n/a n/a IMCC 28-1 ) B o 258-1 258-2 201-1 201-2 295-2 261-1 I
A2/B2 U2 EA 1123 |MCC 281 2-1301-16 | - [ E—— 265-1 2652 [ P - ]
A2/82 {U2EA “[T724 [MCC28:1 2-1301-16 R . 270-1 12702 ]
s matr e "Tiva& 8 Ini n/a 2-1301-16 210-2 2103 2371 237-2 T ALT #7
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AccessEgress Paths
SSD [ Manual \ l \
Path |Operator Fire Zone |from epn to epn EPN Description Operation _ |Light #1 |Light#2 |[Light#3 Light#4 {Light#5 |Light#6 Light#7 [Light#8
A2/B2 |U2 EA 11124 [2-1301-16 MO 2-1301-3 | | [270-1 [270-2 [205-2 [229-3
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CTTA

AccessEgress Paths

ssD Manual
Path [Operator Fire Zone |from epn to epn EPN Description Operation _|Light# 1 |Light#2 Light#3 |Light#4 |Light# 5 |Light#6 |Light#7 |Light #8
A2/82 U2 EA 1125C |nfa nia MO 2-1301-3 M 2791 2792
A2/B2 |UZEA 1124  |MO2-1301-3 MO 2-1301-2 229-3 205-2 270-1 270-2 ]
A2/82 [UZEA 1123 |MO2-1301-3_|MO 2-1301-2 265-1 265-2 203-1 203-2 297-2 298-2
A2/82 [U2 EA 11258 |n/a ) MO 2-1301-2 M 280-1 280-2 ]
U21SCO T
Sightglass
| A2/B2 U2 EA 1123  |MO2-1301-2  |Valves (4) 298-2 297-2 203-1 265-1 265-2 1 o
U2 I1ISCO B )
Sightgtass
| A2/B2 1U2 EA 1124  |MO2-1301-2  [Valves (4) 270-1 270-2
U2 ISCO Sightglass Valves (4}, MO 2-4399-74. MO
A2/B2 |U2 EA 1125A |n/a n/a 2-4102; MO 2-1301-10 M 210-1 2102 2103 237A-3  [2371 237-2 237A-3
A2/B2 (U2 EA 1124 |nfa na RWCU Pipechase 2711 271-2 2051 2052 299-1 299-2
A2/B2 [U2 EA 825C |ma n/a At RWCU Isolation 2123
A2/B2 (U2 EA 1123 [n/a nia SW Valves (11) M T ALT #10
MCC 36-1. MCC
A2/B2 |U3 EA 8.25.A |Bus25 38-4 Start at SSD equip cart at Bus 25, North of AEER 2393 243-1 2432 244-1 244-2 238-2
MCC 38-1; MCC
A2/B2 |U3 EA 1122 |Bus25 38-4 ) |2s8-2 258-1 201-1 12012 261-2 200-1 200-2 B
A2/B2 [U3 EA 1112 |nia nia MCC 38-1, MCC 38-4 - B 309-2 309-3 3091 TALT #8
MCC 38-1;
A2/B2 [U3 EA 1122  |MCC 384 3-1301-16 200-1 200-2 264-1 264-2
MCC 38-1;
A2/B2 |U3EA 1123 [MCC38-4 3-1301-16 265-1 265-2
MCC 38-1;
A2/B2 U3 EA 1124 [MCC38-4 3-1301-16 270-1 270-2
MCC 38-1.
A2/B2 JUSEA 1.1.2.5A |MCC 38-4 3-1301-16 o [210-2 -
A2/B2 [U3EA 1115A |n/a nfa |3-1301-16 T M 303-1 361-1 361-2 3032 T
A2/82 U3 EA 11.25A |3-1301-16 MO 3-1301-2 i _ 2102 B
A2/B2 [U3EA 7124 |3-1301-16 MO 3-1301-2 - B 270-1 270-2 - 1 B
A2/82 JUSEA 711.4  |3-1301-16 MO 3-1301-2 B 305-1 3053 360-1 B 1
A2/82 JU3EA 11158 |n/a nfa MO 3-1301-2 T ™ 355-1 352 |
A2/82 [U3 EA 1114 |MO3-1301-2 |MO3-130%-3 o 360-1 305-1_ 305-3 359-1 359-2 3041 3511 3512
A2/82 [UIEA 7113 |MO 313012 |MO 3-1301-3 _ T 349-1 3492 3572|3503 ”
A2/B2|UJEA_ [111.5C jn/a n/a iMO33013 [ (N 7 T L. ( e -
i ’ U3 1SCO )
Sightglass
A2/B2 [U3 EA 1113  |MO3-1301-3  |Valves (4) ] - 358-1 3071 ]307-2
' T U315co )
Sightglass
A2/B2 |U3EA 1123 [MO3-1301-3 [Valves (4) i N 203-1 2651|2652
B ) ] U3 1SCO
Sightgtass
A2/82 |U3 EA 1124 IMO3-1301-3 _|Valves (4) o ) o - 270-1 2702 .
U315CO
Sightglass
A2/82 |U3 EA 1125A |MO3-1301-3 [Valves (4) U o jae2 _ R i b I R S
E TelrTTTT T 103 ISCO Sightglass Valves (4). MO 3-4399.74, MO
A2/B2 [U3EA 1115A |n/a nfa 3.4102, MO 3-1301-10 B M 303-1 3611|3612 362-1 o
A2/B2 {U3EA 1125A |MO 3-1301-10_|MCC 38-3 210-2
A2/82 U3 EA "TM1134 |[MO3-1301-10 |MCC 38-3 270-1 270-2 ____|205-1 2052 |268-1 2042
A3/B2 [USEA (828 MO 3130110 |MCC 38-3 | 2671|2872 [257-1 12572 3441 345-2
A2B2|U3EA __ [B26E |nfa nia 3163 361 |316-2 - i B
u MO 3-1201-2 &
A2/B2 |U3 EA 828 MCC 38-3 3-1201-3 o o L Jeera o672 |257-1 2572|3441 [3442 3451 3452
T T ‘Mosi0ise |
A2/82 JU3 EA 1124 |MCC383 3-1201-3 204-1 2042 [268-1 268-2 205-1 1205-2 B
A2/82 [UIEA 1114 |n/a nfa RWCU Pipe Chase: MO 3-1201-2 & 3-1201-3 M 305-1 358-2 352-1 3522 I 7
A2/82 U3 EA 825C |nfa n/a At RWCU Isolation L 12 2123 — 7_
B Alt RWCU
A2/82 (U3 EA 825C |Isolation SW Valves (11) . i L 2122 [T-ALT#3 13411 3412 %82} e
[ - Alt RWCU
A2/B2 |U3 EA 1112 |lsolation SW Valves (11) o [ I - .ol S 346-2 347-1 347-2 ]
"A2/82 [U3 EA 7113 |nfa wa CWvaves(in_ Mo 3461 (3462 _ 13572 061 (303 4 [ D A
it Sl B O 2-3999-359, 213
A2/82 U1 EA Le 25A [Bus25 3999-348 Start at SSD equip cart at Bus 25, Noth of AEER | 2382 2431 2432 244-1 244-2 ——
! - - - Prs 13.3060.7%9 7/3-3999-348 245-1 2452 2121 2122 2131 213.2 T-ALT#2
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AccessEgress Paths

§SD Manual
Path |Operator Fire Zone |from epn to epn EPN Description Operation _|Light # 1 Light#2 |Light#3 Light#4 |Light#5
| A2/B2 [U1 EA 822A |na n/a U2 CRD Pump Room Valves (8) 233A1 233A-2 233-1 233-2 234-1
U2 CRD Pump
Room Valves
A2/82 (U1 EA 825C |(8) MO 2-0301-2A 241-1 241-2
A2/B2 U1 EA 822A infa n/a MO 2-0301-2A M 233A-1 233A-2 2331 233-2 2341
Valve 2-0301-9A
A2/B2 U1 EA 8.25C |MO2-0301-2A |or 2-0301-98 2411 241-2 213-1 213-2 2121 212-2 245-1 245-2 |
| Valve 2-0301-9A
A2/B2 |U1 EA 825A |MO2-0301-2A |or 2-0301-9B 238-2
A2/B2 U1 EA 1122 n/a nfa Vaive 2-0301-9A or 2-0301-98 258-1 258-2 201-1 201-2
A2/B2 [U1 EA 825A [na n/a Reactor feed pump room 239-3 243-1 243-2 244-1 244-2 208-2
A2/B2 |U1 EA 825C |nfa n/a 3-3998-359 2451 245-2 2121 212-2 TALT #3
A2/82 [U1 EA 822B |nfa nfa U3 CRD Pump Room Valves (8) 332A-1 3I3A-2 3321 332-2 331-1
U3 CRD Pump
Room Valves
A2/B2 (U1 EA 825C (8 MCC 35-2 340-1 340-2 213-1 213-2 341-1 341-2
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AccessEgress Paths

s$sD Manual
| _Path _|Operator Fire Zone |from epn to epn EPN Description Operation_ |Light#1 |Light#2 Light#3 |[Light®4 ILight#5 Light# 6 |Light#8 |
U3 CRD Pump
Room Valves
A2/82 [U1 EA 825E (8 MCC 35-2 314-1
A2/B2 U1 EA 8.26E n/a n/a MCC 35-2 316-3 34341 343-2
A2/82 [U1 EA 825E [MCC35-2 MO 3-0301-2A 3141 ]
A2/82 U1 EA 825C [MCC352 MO 3-0301-2A 3411 341-2 2131 213-2 340-1 340-2 |
A2/B2 {U1 EA 822B |n/a n/a MO 3-0301-2A M 332A-1 332A-2 332-1 3322 331-1 331-3
Vaive 3-0301-9A
A2/82 |U1EA 825C MO 3-0301-2A |or 3-0301-98 341-1 3412 2131 213-2 340-1 340-2 ]
Valve 3-0301-9A
A2/82 (U1 EA 825E |MO3-0301-2A |or 3-0301-98 335-1
A2/B2 |U1 EA 1112 |n/a n/a Valve 3-0301-9A or 3-0301-98 346-1 346-2 308-1 308-2
Outside/CST
A2/B2 |Rad Rover 825A [Bus25 Sheds Start at SSD equip cart at Bus 25, North of AEER 239--2
_A2/B2 |Rad Rover outside  infa n/a CST Sheds: 2/3A, 1A, 2/38 N/A R _ ]
A2/B2 {Rad Rover outside |n/a _|a Panet 2223-119 in MUDS Building N/A o _ .
A2/82 [Rad Rover 37 nia “Infa PI2/3-4141-4A_2/3DFP__~ ) - 2731 272-2 3372 .
A2/82 |[Rad Rover 1872 n/a n/a 1SCO Makeup Pump Room 400A-1 400A-2 4008-1 400B-2 400C-1 __ {400C-2 N
A2/B2 |Rad Rover 11.3 n/a nja MO 2-3906 2731 2721 272-2 2723 |-
A2/82 [Rad Rover 18.7.2 n/a na 1SCO Makeup Pump Room 400A-1 400A-2 4008-1 400B-2 400C-1__|400C2




STTA

AccessEgress Paths

ssD Manual
Path |Operator Fire Zone |from epn to epn EPN Description Operation |Light#1 Light#2 |Light#3 Light#4 |Light#5
“CR U2 NSO 20 n/a n/a Controls procedure from control room 216-1 216-2 216A-1 216A-2 3111
CR_|UZNSO 825A [Bus25 U2 X-Area Start at S50 equip cart at Bus 25, North of AEER 239-3 243-1 2432 244-1 244-2
CR_|U2NSO 825A _|nia na U2 X-Area - MSIV Isolation [2441 244-2 245-1 245-2 245-3
MCC 2A; MCC
28; SWGR 28,
U2 NSO 1122  |UZ X-Area SWGR 29 |2s8.1 2982 2591 [259-2
MCC 2A; MCC o B
2B; SWGR 28,

.. |U2NSO _ 1123 |u2xaArea  |SWGR29 - 263-1 632 | __ AN I A
CR_JUZNSO 1124 |na o~ " |NCC 2K, MCC 28, SWGR 28, SWGR 29 W Vagea T [662 (2041 12042 7681 [205-1 __ |269-1 1 2692
CR [U3INSO 20 n/a n/a Controls procedure from control foom 216-1 216-2 216A-1 216A-2 311-1 311-2 1311A-1 311A-2
CR_|U3NSO 825A [Bus25 U3 X-Area Start at SSD equip cart at Bus 25, North of AEER 239-3 243-1 2432 244-1 244-2 ]
CR_|U3NSO 825C [Bus25 U3 X-Area 245-1 2452 3411 341-2
CR_|U3NSO 825E [n/a n/a U3 X-Area - MSIV fsolation 1 3413 -

MCC 3A; MCC I
3B; Panel #3,
| CR_[U3NSO 1112 {U3 X-Area SWGR38 | ] |46 346-2 3471 347-2 | I B
MCC 3A, MCC o T
3B, Panel #3
CR_|U3NSO 1113 |U3 X-Area SWGR 38 134941 3492 ]
CR_|UINSO 1114 |na n/a ~ " T[MICC 3A, MCC 38, Panet #3, SWGR 38 M 13511 3512 3041|3042 359-2 327-1 3272 | 3603
CR_|U3 NSO i113 [n/a nia ~|Bus331 M 13491 349-2 357-2 306-1 328-1 328-2 3582
CR_|U3NSO 1114 |na nia "7 [SWGR 38, Bus 33-1 13511 351-2 304-1 304-2 359-2 327-1 3272 | 3603
CR_|U3NSO 1113 | nia iR 2203-5, IR 2203-6 M a9 249-2 357-2 306-1 306-2 358-1 3571 |
[ CR_[U3NSO 1112 _|na na IR 22037, IR 2203-8,3-0301-9A,3-0301-98 M [3471 3472 308-1 356-2 330-1 309-1 3691 | 3692
Panel 2202-76.
CR |U2 AUXNSO 1825A [Bus2S Panel 220376 |Start at SSD equip cart at Bus 25, North of AEER {2393 2431 243-2
Panel 2202-76;
CR |U2AUXNSO [1122 |Bus25 Panel 2203-76 . ] B 2581 (2582 2011 L
CRJuzAUXNSO _[@8C na T el 77 |paneéi 7202-76. Panel $203-76 [T T 5 M - ]
CR_JU2AUXNSO {1123  in/a N [ O ¥ HPCI Turbine Manual Trip lever S (" =S . 17903
[TCR _[UZAUXNSO 11113 e ina T TU3HPCI Turbine Manual Trip lever M T et oz
CR_|OOSS |825A [Bus 25 Bus2A-1 Start at SSO equip Cart at Bus 25, North of AEER _|239-2 . .
0058 Bus 25 Bus 2A-1 o - o4 1042 |
"""" ooss “[Bus25 TBus2at T ) o R 247-1 2472 . ~_
) nfa_ |wva_____ - 12311 2312 _|[TALTM
Bus 2A-1____ |Bus23 Tea7a_ 2472 o
A - - ” 1104-1 1042 [248:1
“lBus25 ___ |Bus3B-1 tatS 12393 2431 2832
Bus 25 Bus 3B-1_ o Jeasa 245-2 3411
Bus 25 Bus 3B-1 7 ) e 314-1 _ <_ . L
Bus 25 Bus 3B-1 I 316-3 3431 o
“nia n/a 3291 329-2 .
n/a n/a " TBus 33, MCC 35-2_ 3432 T
Bus 25 MEC 8T [Star at SSO equip canl at Bus 25, North of AEER | | 239-3 2431 243-2
nia n/a T [MCC 281 - 2581 258-2 2011
MCC 28-1 2130116 12831 263-2
MCC 28-1 2-1301-16 2861 266-2 204-1
nia n/a (215CO. 2-1301-16 ™ 210-1 210-2 210-3
2-1301-16 MO 2-1301-2 . 2711 2112 205-2
n/a n/a MO 2-1301-2 M 280-1 280-2
MO 2-1301-2__ |MO 2-1301-3 2711 271-2 205-2
MO 2-1301-2__|MO 2-1301-3 265-1 265-2 203-1
nfa nia MO 2-1301-3 M 279-1 279-2
| T U215CO
Sightglass
CR_|U2€EA 1123 |MO213013  |valves (4) ] 265-1 265-2 203-1
U21SCO
Sightglass
MO 2-1301-3 _ |Valves (4) o {2701 270-2 1 S S ——
ja______ oA #w@ﬂﬂ@w—’_’_i_g__zﬁ;m;ﬂﬂw__ 2371 2372 TALTHT |
U218C0
Sightglass
vaves(4) |Mcc292 |\ I 11t 270-2 | L | S I
U2 1SCO - —
Sightglass
Valves (4) MCC 29-2 265-1 265-2 203-2 298-1 202-1 263-1 263-2
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AccessEgress Paths

SSD |Manual
Path |Operator Fire Zone |from epn to epn EPN Description Operation__|Light # 1 Light#2 |Light#3 Light#4 |Light#5
U2 1SCO
Sightglass
| CR_JU2EA 1122 |vaies (4) MCC 29-2 259-1 259-2 258-1 258-2
CR_IU2EA B25A _|na na MCC 29-2 M 238-2 2441 244-2 243-1 243-2
MCC 38-1, MCC
CR [U3EA 825A Bus 25 38-4 Start at SSD equip cart at Bus 25, North of AEER L 239-3 2431 243-2 2441 244-2
MCC 38-1, MCC
CR_|U3EA 1122 |Bus2S 38-4 258-1 258-2 201-1 201-2 261-2
[ CR_|U3EA 1112 |nva nia MCC 38-1, MCC 38-4 309-1 309-2 309-3 TALT #8
MCC 38-1, - -
 CR _|U3EA 1422 [MCC38-4 3-1301-16 200-1 200-2 264-1 264-2
MCC 38-1.
| CR_|U3EA 1123  [MCC38-4 3-1301-16 265-1 265-2
MCC 36-1, ) ’ ” - | ]
CR_|U3EA 1124 [MCC384 3-1301-16 270-1 270-2
MCC 38-1; - - ’ ] — 17 | )
CR_UIEA 1.125A |MCC 38-4 3-1301-16 210-2
“CR_|USEA 1115A |nja wa (315C0O 3-1301-16 L 303-1 361-1 361-2 362-1 303-2 ] ]
"CR_JU3EA 1125A |3-130136 MO 3-1301-2 [ 2102 — 1 T
CR_JU3EA 1124 (3-1301-16 MO 3-13012__ | _ - T '"r S 1S I 1 A D I T -
CR _|U3EA 1114 [3-1301-16 MO 3-1301-2 B i T 305-1 3604 [ i |
CR_[U3EA 11158 [wa wa MO 3-1301-2 - M 355-1 355-2 ] ]
CR_|UIEA 1114 |[MO3-1301-2_[MO 3-1301-3 360-1 305-1 B ]
CR_|U3EA 1124 [MO3-1301-2  [MO 3-1301-3 - 2701 270-2 205-2 i -
CR_[U3EA 1123 |MO3-1301-2 |MO3-13013 265-1 265-2 2034 1
CR_|U3EA 1113 |MO3-1301-2__|MO3-1301-3 307-1 307-2 358-2 328-3 |
CR_|U3EA 1115C |nfa na MO 3-1301-3 T v 354-1 3542
U315C0 T
Sightglass
CR |U3EA {1113 [MO3.1301-3  [Vabes (4) B o |07 82 {3283 |
U31SCO [’ o A
Sightglass
CR_|U3EA 1123 |MO3-1301-3 |Valves (4) B B
U31SCO
Sightglass
| CR_|UBEA 1124 |MO313013 vaestdh | .. o
U315CO
Sightglass
CR_|U3EA  l1125A [MO3-1301-3 |Valves (4)
CR _[U3EA 1115A |nfa n/a —— U3 isco Sightglass Valves (4)
CR_HVO _ Bus 25 MCC 283 [Start at SSD equip cart at Bus 25. North of AEER
—CR_[HVO L nia n/a MCC 28-3 -
Valves 2-3999-
359 & 2/3-3999-
CR_IHVO MCC 28-3 348 o
CR_[HVO “|825C |n/a n/a IValves 2-3993-350 8 2/3-3999-348 R
[ €R_[HVO 822A |na n/a |02 CRD Pump Room Valves (8)
] U2 CRD Pump
Room Valves
CR_|HVO 825C |8 MCC 25-2 2131 )
CR |AvO______ [825A |n/a n/a MCC 25-2
CR_[HVO —[825C_ [MCC?25-2 MO 2-0301-2A
CR_|HVO 822A |nfa nfa MO 2-0301-2A
[ CR _[HVO 825C (na L ~ |RWCU Isolation Valves _
[CR _{(HVO 826C [na n/a T [SWvaes (1) .
11273-3341-
CR_|HVO 825C |SW Vaes (11) [7T7A(B) o l2a2a2 2134 (2132 |
CR HvO __  |825A nfa T U2 Reactor Feed PumpRoom _ ] T2da2 {208C2 ]
Outisde/ISCO
Makeup Pump
CR |RadRover 18252 Bus 25 Room Start at SSD equip cart at Bus 25, North of AEER | 239-3 I
“CR |Rad Rover [18.7.2 nfa n/a 15CO Makeup Pump room L 400A1 400A-2 400B-1 400B-2 |400C-1 _ | 2
CR |RadRover __ |outside [n/a n/a —__ |MUDS Building, Clean Demins Controls | o INA |
CR |RadRover __ 113 n/a na —[Cribhouse; MO 2-3906 — N IS 2721|2723 | )
CR_|Rad Rover outside |n/a E] 273A CST Shed; 2/38 CST Shed A R
“CR [UTEA_____|825A _|na n/a Start af S50 equip cart at Bus 25, Noth of AEER | _ 239-3 2431 2342 2441 2442 |
"G TUTEA ___[825C _|na_ n/a T Vaive 3-3999-359 R I - N - 122 [TALT#3 L
B2t "7 1AR Bumn Room Valves (8) 332A-1 332A-1 332:1 332:2 331
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AccessEgress Paths

ssD Manual

Path |Operator Fire Zone |from epn to epn EPN Description Operation _|Light# 1 [Light#2 Light#3 [Light#4 |Light#5 Light#6 |Light#7 Light#8

"CR _|UTEA 825C (na I RWCU Isolafion o - 3401|3402 2131 2132 TALT#3_ — L
CR_U1EA 825E n/a n/a Panel 3252-78 368-2
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AMENDMENT 13

Memorandum

ComZ=d

Date: December 7, 1999

To: Albert Casillo/Robert Bandura
Design Engineering
Fire Protection

From: M. Dillon
System Engineer
Fire Protection

Subject: Routine Fire Pump Tests

The attached document (DG99-000027) provides for the change in surveillance frequency
for the fire pumps. This change is a fire code deviation which must be included in the ; ,// |
next update to the Fire Protection Program Document Package (FPPDP). R T
Per DG99-000027 the change should be added to the NFPA Code Deviation Report ‘;’ZJ < =

section of the FPPDP. //

DG99-000027 provides the justification and evaluation needed for the code deviation,
Operations has changed the frequency and predefine related to the fire pump tests.

8-1



AMENDMENT 13

Document 1D 4DG99-000027 /‘Y y

January 11. 1998 7

To: NGG Station Mar.agers

Subject: Routine Fire Pump Test Frequency Evaluation

Please find the subject evaluation attached. The evaluation concludes that the routine fire
pump operating test ( includiag visual inspection) and battery check surveillance
frequencies may be changel “‘rom once per 7 day's 1o once per 31 davs. Implementing the
proposed changes will resul: in a significant resource reduction while not adversely
impacting post fire safe shuidown capability or fire pump reliability.

Therefore, as described in the attached evaluation, each site should implement the routine
weekly fire pump-testing program to monthly described in the attached evaluation in 2
manner similar 1o the following, as applicable to your site:

1. Confirm that the general condition of the fire pump rooms / assemblies are . -, ..t
routinely observed during operator rounds (i.e.. at least weekly). v -
2. Revise the once per ~-day fire pump test surveillance procedure (and pre-define)
1o reflect the once pzr 31-day frequency. foo 7 P .:a:zrrr«a}
3.a Revise the ATR to crange the battery bank checks from once per 7 days to once
per 31 days. Do e ]
'
3b Revise the once per ~-day fire pump battery surveillance procedure and pre-define
1o reflect the once per 31-day frequency. TR LA T Tl
4. Revise the NFPA Cade Deviation Report to reflect the deviations described in the

attached evaluation. Since this evaluation identifies and documents the
justification for the Zeviations. updating the report is not required prior to
implementing the ckanges. However. an NTS (or other tracking) item should be
initiated 1o ensure the report is updated during the next scheduled update.

Please note that in accordance with the standard fire protection license condition,
implementing the proposed changes will require the completion of a 30.59 safety
evaluation(s). The justificatons in the attached evaluation should be used when
preparing the safety evaluaton.

8-2
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Please cor-act me at Downers Grove extension 8-347-7636 if you need any assistance.

TN

! /L
! ]
c

~

Daniel J. Roberts
Fire Protection Engineer
NGG Operations

Cc: R. Deppi, D. Leggett, R. Wegner. M. Snow. S Barrett, D. Farr, M. McDowell, R.
Land-um. R. Vickers. W.Collins. M. Anjum. B.Boyle. R. Thorin. R. Scheidecker. 1.
Browaell. R. Mitton, M. Dillon. R. Burns. E. Ballou.

%
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AIVIEINDIVIDING 1D

Routine Fire Pump Test Frequencies »
PURPOSE
The purpose of this evaluztion is to determine if changing the frequency of the
routine fire pump operatir.g test and battery check surveillance frequencies from
once per 7 days 10 once per 31 days is acceptable.
SCOPE

2.1 This evaluation is generic to all NGG facilities.

LICENSING AND DESIGN BASIS COMTTMENTS

5.1 Site Fire Protection Administrative Technical Requirements.
3.2  Standard Fire Protection License Conditions.
REFERENCES

4.1 NFPA 20, the "Standard for the Installation of Centrifugal Fire Pumps,”
1993 Edition.

472  NFPA 25, "Inspection, Testing and Maintenance of Water-Based Fire
Protection Systems.” 1995 Edition.

43  NEIL Property Loss Prevention Standards.

14  Generic Letter 86-10. “Implementation of Fire Protection Requirements.”

4.5  NES-MS-5.3. “86-10 Evaluation Standard.” ‘

16  1EEE Standard 430 - 1995. "Recommended Practice for Maintenance.
Testing. and Replacement of Vented Lead-Acid Batteries for Station
Applications.”

DESCRIPTION

The Fire Protection Administrative Technical Requirements (and their precursor,
the Plant Fire Protection Technical Specifications) for each site require that:

o Each diesel (electric motor) driven fire pump be demonstrated operable by
starting the pump from ambient conditions and operating in the recirculation
mode for at least 30 (13) minutes at least once per 31 days. and

o The diesel fire pump battery banks be demonstrated operable by verifying
electrolyte level. specitic gravity (LaSalle only). and overal) battery voltage at
Jeast once per 7 days (monthly at Quad C ities).
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AMENDMENT 13

However. contrary to the ATR minimum requizement of once per 31 days. all
applicasle editions of NFPA 20. the "Standard :or the Installation of Centrifugal
Fire Pumps." require that the pump be started znd operated weekly. In addition.
NFPA 20 also requires a weekly visual inspecton of the pump assembly.
including battery checks. As a result. contrary to the ATR requirement of once
per 31 days. the routine fire pump-operating test (including visual inspection) and
battery check surveillance at ComEd sites have historically been conducted at
least once per 7 days.

JUSTIFICATION / EVALUATION

Generi: Letter 86-10 states that deviations fror the NFPA codes should be
identified and justified. In addition. the standz-d fire protection license condition
for eac”. site allows changes to the approved firz;protection program provided the
change Jdoes not adversely impact post fire safe shutdown.

Per NFPA 20, the primary purpose of periodically operating the fire pump in the
recirculation mode is 10 ensure automatic or manual operation upon demand and
continuous delivery of the required system output. An additional purpose is to
detect deficiencies of the pump assembly not evident by inspection. The purpose
of the visual inspection, including the battery checks. is to ensure that the pump
assembly appears to be in operating condition and is free from physical damage.

Therefore. extending the surveillance frequency of the routine fire pump operating
test (including visual inspection) and battery creck surveillance frequencies from
once per 7 davs to once per 31 days is an ACCEPTABLE deviation to NFPA 20.
and will not adversely impact post fire safe shuidown. because:

e The intent of the NFPA requirements will be satisfied. Specifically. the
aulomatic or manual operation upon demar.d and continuous delivery of the
required system output will be ensured. In addition. fire pump performance
and reliability at each site, except Zion. is tracked and trended in accordance
with the Maintenance Rule Program. and any deficiencies encountered are
documented and corrected in accordance with the site Surveillance and/or
Corrective Action Programs. As a result. the impact of performing the routine
fire pump test. visual inspection, and battery surveillance's once per 31 days
(rather than once per 7 days) will be monitored and acted upon to maintain
reliability. if necessary. Therefore. fire pump reliability, including any
necessary adjustments to the surveillance frequencies based on future
performance, is ensured.

8-5
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“e The fire pump rooms / assemblies are routinely observed during “operator
rounds.” Station operators who are trained and qualified to idenu:} deficient
conditions and operate the pumps perform the observation. Therefore. the
NFPA intent of ensuring that the pump assembly appears to be in operating
condition and is free from physical damage by conducting weekly inspections
is satisfied.

e Performing routine fire pump operating tests, visual inspection. and battery
surveillance once per 31 days satisfies the nuclear insurance (i.e.. NEIL)
inspection. test and maintenance requirements. Generally. the NEIL
requirements for inspection. test and maintenance of fire protection
systems/equipment are based on NFPA requirements. However. some deviate
from the appropriate NFP A reference and frequency. Specifically. these
deviations (i.e.. 31 days rzther than 7 days) were, deemed acceptatle in
recognition of the unique nature of nuclear power plants and the impracticality
of performing some inspection, testing and maintenance at the prescribed
NFPA frequency.

e Section 4.3.1 of IEEE Standard 450 - 1995, "Recommended Practce for
Maintenance, Testing, and Replacement of Vented Lead-Acid Baneries for
Station Applications,” states that batteries should be inspected “on a regularly
scheduled basis (at least once per month).”

e Zion Station has permanently ceased operations and the fuel has been
permanenlly removed from the reactor vessel(s). Therefore. the number of
active fire hazards (i.e.. energized cables. rotating equipment containing oil.
etc.) and the consequences of a fire occurrence (i.€.. nO impact on power
operation or achieving post fire safe shutdown, etc) have been substantially
reduced.

,

Prepared by: L/w m ’// 9}
Daniel J. Roberts

Fire Protection Enginger
NGG Operations

Reviewed by: >/

Stanley C hing(S/
Fire Protection Engineer
M&S Engineering
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