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( 1.0 Introduction

1,1 overviev !
|

This binder contains the results of American Electric Power Service |
Corporation's (AEPSC) review of the Cook Nuclear Plant's centrifugal !

fire pump system for its compliance with the National Fire 'j
Protection Association (NFPA) Codes. This code compliance review i

'specifically deals with the four high demand fire pumps, as well as
the low demand fire pump. These pumps have been evaluated against i
NFPA 20 " Centrifugal Fire Pumps". !

1

1.2 Backr.round j

1

In developing our Fire Protection Commitment Data Base. it was found I

that AEPSC=had committed to NFPA 20. AEPSC engineers were assigned I
to review, evaluate and justify code compliance issues t'or this. |
code. The results of their reviews are contained in this report.

;

1.3 Scope of Work i

This analysis evaluates the centrifugal fire pumps installed at the
Donald C. Cook Nuclear Plant to the requirements of NFPA 20. The
1969 edition of NFPA 20 van the edition under which the system was

,

originally installed and therefore, this is the edition year upon i
which the system has been evaluated.

3

The fire pumps-are to be evaluated against the code requirements to ;

determine complianco, noncompliance and open items. Deviations are i

to be reevaluated to determine whether each item could be deemed
'acceptable "as installed" based upon credited plant procedures or

past practices at the plant. Deviations and open items which cannot
be justified on' these bases or on changes to the' specific coda i

reqt irements in later editions,1are then to be evaluated based on-- -

*

engineering judgements, calculations, analysis of plant design +

features, field reviews etc. In instances where the deviation ;

cannot be justified, modification = are to be made to the systems. .

All justifications, evaluations and recommended modification: are
described in the Code Compliance Verification Checklist portion of
this report.

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

Units 1 and 2 Diesel Fire Pump Rooms in the Screenhouse (Fire.

-Zone (FZ) 28 and 30).

Units 1 and 2 Turbine-Building Pump Bays (FZ 2). '-

>

>
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( Two chapters of NFPA 20 are not applicable to the Donald C. Cook- -
-

'" / Nuclear Plant. These chapters are as fo11own:
-i

Chapter 300 "Special Fire Service Pumps". I.

1

Chapter 800 " Steam Turbine Drive".-

Noither of these chanters apply since these types cf fire pumps and i

'drivers are not utilized at the Cooh Nuclear Plent.
L

Future modifications to the fire pump systems are to be evaluated
,

for NFPA 20 code compliance. Any noted deviations and/or i

justifications will be documented and contained within this report. !

,

1.4 Fire Protection Systems Reviewed

!
The fire pump systems which have been reviewed ars identified below:

Fire Area Fire Zone Unit Fire Pump Description
B 2 1 Unit 1 High Demand Electric i

B 2 1 Unit 1 Low Demand Electric
B 2 2 Unit 2 High Demand Electric
B 28 1 Unit 1 High Demand Diesel
B 30 2 Unit 2 High Demand Diesel i

i
1.5 ceneral Assumptions

!

This report utilized the following general assumptions shown below:
!

.(1) Specifications and drawings were used-to evaluate the piping, i
fittings and miscellaneous hardware used in the fire pamp ,

-systems to confirm compliance with the requirements of NFPA 20
in effect'at the time of installation

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

(3) It is assumed that all surveillance tests and procedures arc i

properly implemented.

2.0 Purpose

The purpose of.NFPA 20 is "to provide a reasonable degree of protection i

._for life-and' property from fire thr; ugh installation requirements for
centrifugal fire pumps based upon sound engineering principles, test dats
and field experience. Guidelines a'.i established for the design, -

.

installation and maintenanceEof these pumps, pump drivers and associated
equipment. .The standard. endeavors to continue the excellent _ record that
has been established by centrifugal pump installations and to meet the
needs-of changing technology, Nothing in this standard is intended to

restrict new technologies or alternate arrangements providing the level
.

of safety prescribed by the standard is not lowered."
NFPA 20 1
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With this statement in mind, it should be understood that it is
, recogaized that the fire pumps installed at Donald C. Cook Nucicar Plant

do not meet this standard verbatim. It is also recognized that the fire
pump systern is not below the level of safety prescribed per NFPA 20. The
plant's fire pump system reliability is derived through redundancy and
independence. The following systern description should help the reader
understand the level of protection at the Donald C, Cook Nuclear Plant.

Two 2,000 gpin at 152 psi horizontal centrifugal electric motor drivt3
fire pumps, two 2,000 gpm at 152 psi dieuel driven, vertical turbine fire
pumps and a 500 gpm at 152 psi horizontal centrifugal electric rootor
driven fire pump are provided for the fire water system. These fire
pumps discharge into underground ring headers around the outside of the
plant and into the interior ring header in the Turbine Building. This
arrangement forms a series of smaller interior exterior loops connected
through isolating valves to assure flow from multiple directions.

The fire pumps are started automatically and sequentially so that the
systern can be supplied immediately with adequate quantities of water at
the required pressure. The fire pro *.ecticn water flow may vary from as
low as 30 gpra for a single sprinkler in operation to as much as 4,700 gpra
for the combined flow, including hose streams, for the Unit 1 main
transformer and Turbine Building wall exposure systems. One can see that
store than enough pumps exist to supply even the largest water demand
system. In fact, it can be argued that two of the 2,000 gpm fire pumps

(n) can marginally supply enough water for a fire on the largest demand
V system, llenc e , it is evident that a great deal of redundancy was

installed within the plant's fire pump arrangement.

The high demand electric fire pump motors are controlled from 600 V,
electrically operated, draw out circuit breakers which are installed in
metal clad switchgear enclosures qualified for Class I nuclear service.
Each of the electric fire pump circuit breakers is powered from
independent busses, and each bus can be energized from separate emergency
diesel generators. The pumps and controllers are completely isolated
from each other, the pump being located in a separate pump room and the
controller (circuit breaker) located in a separate switchgear room. This
is consistent with the control of nuclear safety related pwnps installed
at Donald C. Cook Nuclear Plant. Operation of the pumps is monitored and
can be manually controlled form a centralized, continually manned control
room. This is consistent with the basic philosophy of operating a
nuclear generating unit. Control power for the breakers is supplied from
a nuclear Class IE battery system. It is felt that the high demand
electric fire pump controllers, being of the same type and quality as
those for safety related equipment, are adequate to meet fire protection
requirernents . They have proven to be reliable.

The redundancy of fire pumps and the complete independence of operation
of one fire pump to another (including power sources) provides overall
system reliability far greater than can be achieved by a single pump
installation meeting the specific requirements of NFPA 20.

/ \
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3.0 Methodology

NFPA 20 was broken down into two distinct categories (electrical and
mechanical). The Piping, Valves, HVAC and Fire Protection Section of the !
Nuclear Engineering Department was tasked with evaluating all of the '

mechanical chapters contained within this code (chapters 1, 100, 200, 600
and 900). The Instrumentation and Control Section of the Nuclear j

Engineering Department was tasked with evaluating all electrical chapters
"

contained within this code (chapters 400, 500 and 700).

I
'

NFPA 20 was reviewed in depth to determine which sections specifically
addressed the ability of the plant's fire pumps. Code Sections covering
topics, such as; information only, references to other NFPA codes,
construction or equipment arrangement and nonrelevant types of
occupancies were not included in this evaluation as these subjects do not
affect the ability of these fire pumps.

4

The mechanical portion of this review was performed by both a field ;

walkdown (see NFPA 20 Walkdown Checklist portion of this binder) and a |
document search. A summary of their results is contained in the ;

Mechanical Section f. the NFPA 20 Compliance Evaluation portion of ,

this binder. One can see that each paragraph of the code was ;

evaluated for complianco/non compliance, i

The electrical portion of this review was performed by a document search
-as well as a field walkdown conducted by cognizant Electrical /I6C >

Engineering personnel. A' summary of their results is contained in the
Electrical Section of the NFPA 20 Compliance Evaluation portion of this j

binder. Once again, one can see that each paragraph of the code was
evaluated for compliance / noncompliance.

:

This evaluation lists the applicable code sections; whether the fire
pumps did/did not comply or if the code sections are not applicable to
the fire pumps; and comments or justifications for. each noncomplying /not n

applicable section. This evaluation also has an additional column te '

identify the documents-reviewed for verification of the specific code-
sections. One can see that each paragraph of the code was evaluated for
compliance / noncompliance.

In addition to the above mentioned portions of this bindes. there'also
exists a " correspondence" section (attachment 1), as well as a section i

that contains a copy of the 1969 edition of NFPA 20 (attachment 2).

4.0I' Conclusions / Recommendations .

This evaluation et .cluded that the Donald C. Cook Nuclear Plant's fire
pump installation is generally-in compliance with NFPA 20. The fire pump -j

systems were evaluated against the code requirements of the 1969 edition< t

to determine compliance, noncompliance and open items. Deviations were
reevaluated to determine whether each item could be deemed acceptable

NFPA 20 '
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|

"as ins *s11ed" based upon credited plant procedures or past practices at
,

_

the sta .on. Deviations and open items which could not be justified are/
identified within these text and their recommendations are identified
below.

4.1 1969 Code Edition Year (1988 Reviev Year)

4.1.1 Install new batteries that have sufficient capacity to
maintain the engine manufacturer's recommended cranking
speed during the following 5 minute cycle (15 seconds
crank and 15 seconds rest in 12 consecutive cycles).
These batteries shall be installed per Request For Change
No. 3028.

5.0 References (Technical Data)

5.1 Mechanical References 1969 Code Ed. tion Year _11988 Review Year)

1. PSAR, Section 9.8.1 Fire Protection, 1968

2. Specification DCC IIP 122QCS, Fire Pumps, 07-14 69

3. Specification DCC IIP 121QCS, Diesel Engine, 07 07 69

4. 10221 831 0 Diesel Engine Purchase Order, 11 14 69

O)\-- 5. 09563 821 9, Fire Pump Purchase Orier, 10 30 69

6. PO 050 508, Pre operational Test Fire Protection Water, 07 03 74
,

7. Pump Curve 2896693, Peerlesn Pump Electric Driven Low Demand
Fire Pump Curve, 06 03 70

8. P.utp Curve 2896692 Peerless Pump Electric Driven liigh Demand
Fire Pump Curve, 06 03 70

9. Pwap Curve 2897027, Peerless Pump Engine Driven liigh Demant.
Fire Ptap Curve , 08 20 70

10. SD DCC-liv-105, Turbine Building Ventilation; System
Description, 02 01 88

11. SD DCC-FP 101, Fire Protection System Water; System
Des;ription, 01-17 75

12. 'CC FM 104QCS, Piping Specification. 11-09 72J

13. DCC PM 102QCS, Shop and Field Fabrication and Erection, 05 24 73

14. Drawing #12 5152A, Flow Diagram Fire Protection - Vater, 03-23 88

73
-Y
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15. Drawing #1 1P 14, Piping Isometric, 12 XX 70

16. Drawing #1-FP 4, Piping Isnmetric, Iz XX 70

17. Driwing #2 FP-X 2, Piping Isortetric, 12 XX-70

18. Drawind #1*FP X 1, Piping Isometric, 12 XX 70

19. HAVC0 Piping Data Log, 1984

20. Drawing #2 5114, Flow Diagram Non essential Service Water,
11-13 87

21. Drawing #15114, Flow Diagram Non essential Service Water,
04 27 88

22. Cameroa Hydraulic Data, 1977

23. Drawing #12 5152A, Flow Diagram Fire Protection Water Piping
at Pump, 01-XX 87

24. ISAR (10.6), Circulating Vater System, 07 XX 82

25. Drawing #2 FP 37, Piping Isometric, 05 XX 71

(m 26. Drawing #2 NSW 30, Piping Isometric, 08-26-86V)
27. Letter from J.D. Grier to J.C. Feinstein, " Diesel Engine Fire

Pumps", '8 26 86

28. SD DCC HP 119, Circulating Water; System Description, 04 23-87

29. SD DCC HP 105, Non essential Service Water; System Description

30. Underwriters Laboratories Fire Protection Equipment Directory.
01 XX 87

31. Drawing #12-5152, Flow Diagram Fire Protection - Water Yard
Piping, 02 XX 87

32. Drawing #MS 1, Fire Pump Arrangement, 12 05 69.

33. FSAR (2.6), Limnology and Ecology, 07-XX 86

34. Peerless Pump Installation Manual, Installation Instructions
Wacer Lubricated Vertical Turbine Pumps, N/A

35. Letter from Peerless Pump to AEPSC " Quotation Duplicate Pump
C/N 364877 78", 01 31-78

7,

%~J
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36. Peerless Pump Form #2881604, Replacement Parts Specifications
Pump S/N 364877 78 N/A

37. Letter from J.D. Crier to J. A. Kobyra, " Fire Pump Impe11ers",
09 12 86

$8. TM.5029 Allis Chalmers; Operating and Maintenanco Manual 25000
Mark 11 Engines and Power Units, N/A

39. Letter from Peerless Pump to AEPSC, " Fire Protection Pumps .
U.L. Listing", 03 03 84

40. Fire Hazards Analysis, Rev. 2, 01 29 88

41.- Factory Mutual System Approval Guide, 1984

42. 12.THP.6040 PER.001, Performance Test Procedure, 07 30 87
NOTE 1 This includes all tests results that have been performed
its accordance with this procedure.

43. - SD.DCC.HP.113, Vacuum Priming; System Description, 04 19 84

44. Letter from Peericas Pump to AEPSC, "Pearless Job No. 83575.V",
03 24./0

0 45. Lettet from Pee-less Pump to AEPSC, "Two Vertical 2000 CPM
Pumps", 03 20 7C,

46. Letter from AEPSC to Rudox Engine and Equipment Company, "AEP
Order #10221 821 9", 04 20 70

47. Memo from C. . Hines'to P.J. Russell, "Re: Diesc1 Fire Pumps",
,,

07 21 88
_

48. Drawing #0A 4585 26, Heat Exchanger, 04 30 68

49. DELETED

50. P0 06492 821 1, Purchase Order; Diesel Fire Water Pump Fuel Oil
Storage Tank. 1971

51. Drawing #TK.46, Niles Steel-Tank: Company, 11 04 71

52. Letter from Perless Pump to AEPSC, " Engine Driven Fire Pump",
07 23 71

0

53. Donald C, Cook,-Section-3/4.7.9 Technical Specifications, Fire
Suppression Systems, 07 16 86

54. Donald C. Cook Plant, Chrono File: ME.PP-PP.011: Entire File

'

.
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55. Product Catalog, laMarche, N/A " Capabilities in E1cetric Power"

56, 12.MitP . 5021. 001. 034, Maintenance Procedure for Testing Relief
Valves, 08 14 87 :

57. Letter from Peerless Pump to AEPSC " Donald C. Cook Nucicar
Plant", 10 06 69

,

|
58. L?tter from Peerless Puttp to AEPSC " Donald C. Cook Plant Fire

Protection Pumps U.L. Listing", 02 03 84

I59. Letter from M.W. Cherry to Kadlec/Jensen/ Williams /Jensen
" Diesel Engine Driven for Fire Pumps, 10 03 69

60. 12 5152 P, Flow Diagram Fire Prote6 tion Diesel Fuel to Engine
Driven Fire Pumps, 10 30 87

5.2 Electrical References

El National Electrical Code (NFPA No. 70) 1971

E2 Drawing 1 2 98966 06 18-88

E3 Drawin6 1 2 98971 03 14 88

[} E4 Drawin6 1*12002 10-06 66
\J

E5 Drawing 2 12002 10 06 36
,

E6 Drawing 1 12014 10 06-86
|

E7 Drawing (Numerous Wiring Diagrams)

E8 Drawings (Numerous Conduit & Cabic Schedules)

i E9 ECP 1 2 ZO 02 07-14 88

E10 Relay Setting Sheets

| E11 Vendor Manual (LA Marche Battery Charges)

, E12 Donald C. Cook Voltage Performance Study 12-XX 85
|
,

|
.

|

| ,~,

| '
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AMERICAN
Eliic7Alc
POWER

rate Nove:tter 19, 1991

subject Cook Huclear Plant
Diesel Fire Pump Batteries / Racks Hodifications
RFC-12-3094

rre 1 J. Kutys

to B. J. Gerwe

This is a response to your request to provide support to in plement the
above RFC. In review of the current PS&HF recoarces available, scheduled
design changes, and discussions with the lon; range planning group we
will support in1plementation of the RFC by the end of 1994.

If you have any questiono and/or comments, please call the ur.dersigned
at extension 1966.

~O
J.J. Kutys,

/

\ )
ces J.C. Jeffrey/J.R. Anderson

R.F. Kroeger
R.L. Sheberg
J.D. Grier

(125.jjk)
.

%

q/

I fit t a - Sys tess
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Det. August 9, 1991

subject Cook Nuclear Plant '

Fire Protection System
Fire Pumps

rio. P.J. Russell 9

to J.C. Jeffrey

The purpose of this memo is to inform you of a significant change to
RFC-12-3005, "Dedic:.ed Firn Protection Water Supply," concerning the
licensing process. NS&L has determined that it is necessary to maintain
the existing diesel fire pumps as well as the new fire pumps being
installed under the new water supply system. This mandate is a result
of their concern that the NRC will eventually require the Cook Nuclear
Plant to design thu fire protection system to handle a simultaneous
seiomic and fire event., - ,

(\--) This change will require us to maintain the existing fire pumpn in
accordance with all our existing commitments. As you know, one

commitment is to be in f ull compliance with NFPA 20, " Centrifugal Fire
all of the concerns which were being addressed inPumps." llence,

RFC-12-3020 (which was cancelled) have to be reopened. We are
Thisrequesting that you initiate a new RFC to address these concerns.

RFC is necessary in order to take full credit for the existing diocol
fire pumps.

If you should have any questions or require additional information,
picano contact me at extension 2532.

TU A/ th

cc) R.L. Shoberg
R.A. Green
J.D. Grier/B.J. Gerwe/P.J. Russell
Files RFC-12-3065

hf)MF Y

/''N

N/
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cate February 20, 1991

s aject Cook Nuclear Plant
Diesel Fire Pump Dattory Replacements
RFC-12-3028

h9 2-2C Cflrrne P.J. Isassell

to J.C. Jeffrey/M.J. Finissi

RFC-12-3028 is upgrading the existing diesel fire pump battery banks to
meet the requirements stipulated in NFPA 20. Although the existing
battery banks wor'. (no known problems exist), they do not completely
meet all the requirements we have committed to.

RFC-12-3065 ic installing a new dedicated fire protection water bupply.
! This new water supply will require the installation of new diesel fire

pumpo. Since it appears that the existing fire pumps will be retired in
October of 1992, we would like to cancel RFC-12-3028.

| 1'

( ,/ Although we will not be in complete compliance with NFPA 20 until the
installation of RFC-12-3065, we can take credit for the defense-in-
depth fire protection philosophy to show that the " existing fire pump
system" meets the intent of NFPA 20. This defense-in-depth philosophy

;

| 1s defir.ed within the NFPA 20 Code Compliance Evaluation and is shown on
'

Attachment 1 to this letter.

j If you should have any questions or require additional inf orention,
please contact me at extension 2532.

| --

'

j PJR/gh
|
'

Attach. ment

| cc R.L. Shoberg

J.D. Grier/B.J. g jP.H Jacques
erwe/P.J. Russell

| Files NFPA 20 Code Compliance Evaluation

7
t

w --
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NFPA 20

" STANDARD FOR THE INSTALIATION OF
CENTRIFUGAL, FIRE PUMPS"

jCOPE:

This analysis evaluates the centrifugal fire pumps installed at the Donald C.
Cook Nuclear Plant to the requirements of NFPA 20. The 1969 edition of NFPA
20 was the edition under which the pumps were installed ar.d evaluated.

PURPOSE:

The purpose of NFPA 20 is "to provide a reasonable degree of protection for
life and property from fire through installation requirements for centrifugal
fire punps based upon sound engineering principler, test data and field
experience. Guidelines are established for the (esign, installation and
raintenance of these pumps, pump drivers and associated equipment. The
standard ende<vors to continue the excellent record that has been established
by centrifugal pump installations and to meet the needs of changing
technology. Nothing in this standard is inteuded to restrict new technologies
er alternate arrangements providing the leve'. of safety prescribed,by the
standard is-not lowered."

k With this statement in mind, it should be understood that it is recognized

'

that the fire puiaps installed at Donald C. Cook Nuclear Plant do not meet thiso

standard verbatim. It is also recognized that the fire pump system is not
below the level of safety prescribed per NFPA 20. The plant's fire pump
system reliability is derived through redundancy and independency. The
following system description should help the reader understand the level of
protection at the Donald C. Cook Nuclear Plant.

Two 2,000 gpm at 152 psi horizontal centrifugal electric motor driven fire
pumps, two 2,000 gpm at 152 psi diesel driven, vertical turbine fire pumps and
a 500 gpm at 152 pai horizontal c.entrifugal electric motor driven fire pump
are provided for the fire water system. These fire pumps discharge into
underground ring headers around the outside of the plant and into the interior
ring header in the Turbine Building. This arrangement forms a series of
smaller interin -exterior loops connected through isolating valves to assure
flow from multiple directions.

The fire pumps are started automatically and sequentially so that the system
can be supplied imrnediately with adequate quantities of water at the required
pressure. The fire protection water flow may vary frota as low as 30 gpm for a
-single sprinkler in operation to as much as 4,700 6pm for the combined flow,
including hose streams, for the Unit 1 main transformer and Turbine Building
wall exposure systems. One can see that more than enough pumpa exist to
supply even the largest water demand system. In fact, it can be argued that
two of the 2,000 gpm fire pumps can marginally supply enough vater for a fire

.( on the largest demand system.' Hence, it is evident that a great deal of
i redundancy was installed within the plant's fire pump arrangement,

,

- . . ..
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The high demand electric fire pump motors are controlled from 600 V,
'~ n 'lectrically operated, draw out citcuit breakers which are installed in metale

clad switchgear onclosures qualified for Class I nuclear service. Each of the
electric fire puap circuit breakers is powered from independent busses, and
each bus can be energized from separate emergency diesel generators. The
pumps and controllers are completely isolated from each other, the pump being
located in a separate pump room and the controller (circuit breaker) located
in a se p rate switchgear room. This is consistent with the control of nuclear t

safety related pumps installed at Donald C. Cook Nuclear Plant. Operation of
the pumps is monitored and can bc, manually controlled from a centralized,
continually manned control room. This is consistent with the be'ic philosophy
of operating a nuclear generating unit. Control power for the breakers is
supplied from a nuclear Class IE battery system. It is felt that the high
dsmand electric fire pump controllers, being of the same type and quality as
those for safety related equipment, are adequate to meet fire protection
requirements. They have proven to be reliable.

The redundancy of fire pumps and the complete independence of operation of one
fire pump to another (including power sources) provides overall system
reliability far greater than can be achieved by a single pump installation
c2eting the specific requirements of NFPA 20.

oa

. - - . . - . -. - -- - -



.
, om_-. .>> %,

.

~
>

\ h 8. ' , ,_
T
mar

/3 AMENICAN
ELECTRICi i

Q. W NER

Date September 4, 1990

SvNect Cook Nuclear Plant
NFPA Code Compliance Verification
Response to Irtpell Comments

from P.J. Russell 9bN
to Impell Code cortpliance

Several generic deficiencies were identified by ABB Ittpell's review of
AEPSC's NFPA Code Compliance Verification reports and closcouts. A

number of these deficiencies impacted documents prepared by the PIR.F
Section. Our response to thc ABB Irtpell comments are as follows.

NFPA 20 - FIRE PUMP CODE COMPLIANCE REPORT

Item C.1

r Sections 41a and 41b. The compliance statement indicated that the ftre

Q] pumps are isolated in separate fire zor:es. Although this may be true,

for the two diesel driven fire pumps, the three electric driven fire
pumps are all located within the same fire zone (Fire Zone 2), Further
clarification should be provided to address the concern of the
installation of these pumps within the same fire zone.

Response

Our response to Sections 41a and 41b have been revised for
clarification.

Item C.2

Section 143b. The compliance statement has indicated that the unlined
steel suction pipes installed tor the fire pumps has not experienced
excessive friction lors. The basis for this statement should be
indicated (i.e., flow testing). Also, the statement that the internal
painting of the suction piping is an " unnecessary expense'' should not be
provided as a part of any justification. This statement should be
deleted.

Response

Ovr response to Section 143b has been revised to delete the " unnecessary
expense" corment. We also added the Performance testing procedures as
technical reference for the basis of our statement that excessive{qj friction loss through the suction pipe is not a problem.

p og f.g
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Item C.3 ;

Section 222a. This section has been listed as not applying; however,*

this section is an extension of Sections 222b and 222c and should be
addressed accordingly.

'

Response
:

Our response to Section 222a has been revised so that there will be no
-

,

!misunderstanding in our complete compliance with Section 222 of NFPA 20,
!

!

The following is the Pl%s Section's response to ABB Impell's comments
!concerning AEPSC's memos dated February 8,1989 and April 26, 1969.

_

Item A ,

P

A hydraulic analysis should be performed to verify the adequacy of the
existing water supply system to support the demands of the existing and
any nov suppression systems installed.

Responae

- A computerized program has been purchased for the purpose of evaluating-
existin3 as well as new fire suppression systems, This program is being;
installed onto the AEPSC computer system by calculation number
DCC-FP-12 MC05 S.

'

I
!
r

Item B.1 ,

i

These memos further discuss justifications made for deficiencies t

identified in Impell's Report No. 09 0120 0123. The evaluations ,

'
j ; provided in these memos should identify the technical data used in
| - supporting the conclusions made (i.e., AEPSC memo dated June 17, 1988).

Response-

These memos are based on the engineering judgement of a qualified fire
protection engineer. The justifications were written upon the
completion'of a field walkdown conducted by the author. This

-

information is contained within these documents,

.
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Item B.2

The teemo dated April 26, 1989 rnado nwterous references to the cost of
retrofitting certain features of a-systern as part of the justif tcation.
The reference to the cost for not installing equiproent for compliance
should not since it is believed that the NRC would not consider this a
reasonable answer. Therefore, it is recomrnended that all references to
cost be deleted frotn these justifications. The sections in question
include Fire Zones 1, 32, 43, 48, 51, 42, 58 and 69.

Response

All references to the cost of retrofitting certain features of the fire
detection systeins have been deleted frorn this roemo.

.

l ,

jgb .

( P.J. Russe 1

PJR/gh

cc: R.I., Shoberg 'T

J .D. Crier /B.J -'4erwe/P.J . Russell
File: 1990 Fire Prote,ction Correspondence

. ,9
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Date August 23, 1990

Subied Response to Impell's Review of Our NFPA 20 Code Compliance Report

'

From JL Markham

To P.J. Russell

As you requested, the following are ov r comments to the Impell's reviev q
comments of our NFPA 20 Code Compliant.e Report related to electrical

' sections
.

Comment a and bc

Attached is updated NFPA Code Comp 1tance revieu Sections 4, 5 and 7
with Technical Data tsferences which vere used as a basis for specific
conclusion or iustification. Also. attached is a listing of REFERENCES g
(Electrical / Instrumentation & Controls). In addition, the following Qf(t skp(^^g should be added to the introduction: 'A field walkdovn was made by

) cognizant Electrical /ILC Engineering personnel to review the arrangement,
''

of equipment, installation details, and to obtain other equipment
details such as ratingr, model numbers, etc. that was not availcble in
reference technical data. This information van used as a basis for
those conclusions or justificatiens marked as VALKDOVN (V) .'

c
Comment 14:

Our reply vaa based on our interpretation of the NFPA 20 requirements
r and applicaci.ity which is noted ' Comply".

'

c
Comment M3:

The statement "Co n f sorrect. The fire pump motors have NEC Code
Letter G. The rea at t. thyr statement of " comply with intent of
requirement * is that the !able listing NEC Code Letter requirements does
not list motors above 200HP. The high demand fire pump motors are

s 300HP.
C

Comment 86:

Section 455b applies to the 300HP (high demand) motors since they are
drip-proof motors, but this section does not apply to the 75HP (lov
demand) motor since it is totally enclosed. Hoveier, the requirements
of Section 455b (and 455a) is not applicable (as notea) since the hose

r- g valvea are located outside the pump room.

]*w*' Section 455d applies to the 75HP (low demand} motor since it is totally
*

enclosed, but tt'- section does not apply to the 300HP (high demand)

mu sam ,

(

.. ..
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J.D. Harkham
. August 23, 1990
Page 2

13( motors since they are drip-proof. As noted, the 75HP motor complies
',.

. with the requirements.

#
Comment U:

The compliance statement " Comply' is correct. However, the additional
explanation is a typographical error. The technical data reference has
been indicated in the revised checklist as ' Technical Data - Vendor
Information'.

O
Comment @

The incomplete sentence resulted in improper copying. New page has been
;;ade available.

fJ. %
.D. Markham

JDH/cid/2' <.2

Approved _ [C
R.C. Carruth

Attachment

:: R.F. Kroeger W[O /W/7/,g4)fd7
S.K. Farlow/J.V. Ruparel si

S.Z. Parsons . , -

1
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Inter-Office Correspondence

File: 0120 158
M 013

Copy: GAW
SJC
MJS

MEMO To: Brian McLean/ Bruce Gerwe DEK

FROM: David E. Kipley g

DATE: August 31,1990

SUBJECTS NFPA Code Comp!iance Evaluation Review

REFERENCE: Memo from S. J. Brewer to A. A. Blind Et.A!.,
Re: " Action item Assignments", Rev. 2, Dated 4/26/90O,

'

This memo is being issued to document ABB 1mpell's review of the N?PA code
compliance evaluations performed by AEPSC. The evaluations and associated
documents reviewed have been listed below. The completion of this review process

,

closes out Action item No. 21 of the referenced memo.
'

Safety & Assessment Weekly Activity Report Dated 6/15/88.

PH&FP Memo From B. Gerwe to P. Jacques, " Documentation Revisions Required for
NFPA Code Compliance", Dated 7/7/88.

PH&FP Memo From B. Gerwe to J. Kobyra/A. Auvil, 'NFPA 14 Code Compliance !
Justification for Reduced Hose Station Flow", Dated 9/20/88.

PH&FP Memo from P. Russell to RFC-3003, 'NFPA 12A Code Compliance Walkdown I
impell Report No. 09-0120-0123', dated 1/25/89. l

PH&FP Memo from P. Russeil to A. Auvil, "Impeil Code Compliance Walkdown NFPA
10 Portable Fire Extinguishers', dated 1/25/80, i

PH&FP Memo from P. Russell to M. Noronha, "Impell Code Compliance Walkdowns
NFPA 14 Standard and Hose Stations", dated 1/30/89.

I

-- -.
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PH&FP Memo from B. Gerwe to J. Kobyra/A. Auvil for NFPA 720 Code Compliance
Sections 2032, 2212, & 3111, dated 11/30/88.

PH&FP Memo from P. Russell to Impell Code Compliance Walkdown, " Automatic
Sprinkler Systems", dated 2/8/89.

PH&FP Memo from P. Russell to Impell Code Compliance Walkdown, ' Automatic Fire
Detection System", dated 4/26/09.

Code Compliance Verification Checklist for NFPA 20-1969 ' Standard for the Insta!!ation
of Centrifical Fire Pumps".

ABB impell's review of the Cooe Compliance Verification Checklist for NFPA 20
identified several generic deficiencies which are detailed below.

/'3 A. Numerous code sections and justification statements have not provided a
() technical reference to provide a basis for the conclusion made in the

compliance statement. The code sections noted, but not limited to, include
Sections 243 through 531 and 666c through 934. The technical references are
essential for supporting the respective compliance statement or justification.

B. Numerous " Comply" or 'Does not Apply" statements made to document
compliance to code section requirements, did not indicate the basis for why the
system is in compliance. These code sections include Sections 443,454a,
456c, 456d, 511e, 512c, 513di, 513d2, 514b2 thru 514b9, 514c1, 514c2, 515d4,
515e, 525 thru 528, 712a thru 712c, 713e2 thru 713g, 714a2, 714a3, 714b1,
714b3,715b1 thru 715c2,715d4,714e3 thru 715f3. The applicable supporting
statements should be provided to document why compliance or non-
applicability is true.

C. Inconsistencies were noted in a number of statements raised questions which
requires additional clarifications. These sections include the following:

1. Sections 41a and 41b. The compliance statement indicated that the fire
pumps are isolated in separate fire zones. Although this may be true for
the two diesel driven fire pumps, the three electric driven fire pumps are
all located within the same fire zone (Fire Zone 2). Further clarification
should be provided to address the concern of the installation of these
pumps within the same fire zone.

O
l
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2. Section 1438. The compliance statement has indicated that the unlined
steel suction pipes installed for the fire pumps has not experienced
excessive friction loss. The basis for this statement should be indicated
(i.e., floty testing). Also, the statement that the internal painting of the
suction piping is an " unnecessary expense" should not be provided as a
part of any justif; cation. This statement should be deleted.

J. Section 222a. This section has been listed as not applying, however, this
ection is an extension of the Sections 222b and 222c and should be
addressed accordingly.

4. Section 440. This section may not apply since this facility is a power
plant and does not have a transformer specifically provided for the fire
pumps.

(Q 5. Section 451c, The compliance statement made for this section implies
sd that there is a non-compliance with the system however, a detailed

justification has not been provided. This justification should be provided.

6. Sections 455b and 455d. The compliance statements for these sections
seem to be incomplete since the statements only make reference to
either the high or low demand fire pumps. Further clarification should be
provided to indicate that all electric driven pumps have been reviewed
against the requirements of these sections.

7. Section 513d3. The compliance statement does not adequately address
the code section requirements. The compliance statement should
address whether the pump controller components (i.e., power supplies,
fuser, have beef. rated for continuous duty. This system should be
evaluated agaif.st this code sect'on's requirements,

t
8. Section 514a. The last sentence in the justification statement provided

has not been completed. This statement should be completed.

O
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ABB Impell's review of several station surveillance procedures to verify if that the
procedural deficienclos noted in Impell's Report 0941204123, have identified several
unresolved issues. These issues include the following:

NFPA Code Procedure Required Requirement
for Revision

15 12 MHP 4030 STP. 020 The filter unit 12 HV-SATFU
SERIES nozzle system is not verified

for operability.

72D 12 SHP 2270 FIRE.004 The fire pump and hose
1&2 OHP 4030 STP.121 system manual station alarm
SERIES signals are not verified for

their operability.
n() 72E 12 THP 6030 IMP.153 The verification of the

alignment of Ultraviolet
detectors to confirrp proper
protection.

ABB impell's review of numerous evaluations performed by AEPSC to show
compliance with deficiencies identified in Impell's Report 09-01204123, indicated the
following open items.

A. A hydraulio analysis should be performed to verify the adequacy of the existing
water supply system to support the demands of the existing and any new
suppression system installed.

B. The review of AEPSC's memos dated 2/8/89 (NFPA 13) and 4/26/89 (NFPA
72E) indicated the following open items.

1. These memos further discuss justifications made for deficiencies
identified in ABB Impell's Report 09-0120-0123. The evaluations provided
in these memos should identify the technical data used in supporting the
conclusions made (i.e., AEPSC memos dated 6/17/88).

O
L_)
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2. The memo dated 4/26/89 made numerous references to the cost of
retrofitting cedain features of a system as part of the justification. The
reference to the cost for not installing equipment for compliance, should
not since it is believed that the NRC would not consider this a reasonable
answer. Therefore, it is recommended that all references to cost be
deleted from these justifications. The sections in questions include: Fire
Zone 1, 32, 43, 48, 51, 52, 58 and 69.

(')o
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care April'20, 1989

subied Donald-C. Cook Nuclear Plant
Fire Water Pump Controls

,

N

From J.D.-Markham /
f

To P.J. Russell

This memorandum is to document an analysis of the
availability of the fire pumps due to a control room fire.
This document is at the request of E.A. Taylor as noted in
the attached letter.

,

We had previously indicated in our NFPA 20 Code Compliance
Review that the four (4) main (high demand) fire water pumps
(two (2) electrical driven and two (2) diesel driven) are
completely independent. 'The fire pumps are independent -
physically and electrically (power and control). However,

O there are some interconnections of fire pump control
circuitry between Unit 1 and Unit 2 control rooms that
signal a back-up fire pump to start in the event fire water

,
*

pressure is inadequate. The question arises whether these
interconnections would affect an adequate supply of fire
water-due to a control room fire.

These interconnections are electrically separated but cannot
be claimed to be separated according:to Appendix-R criteria.
Hosever,- the probability of a' fire affecting any two fire
pumps.is unrealistically remote. A detailed examination of
the circuitry indicates the only Appendix R separation-
concern would be the 24VDC starting control circuits of the
two diesel fire pumps. The circuits of the two pumps are
located within the same control panel in both Unit 1 and
Unit 2 control rooms. A high current short to ground on
bnth start circuits could prevent the diesel fire pumps from
starting (including local start), but an open. circuit or a
short between control conductors would not prevent local

*

starting.

There are no interconnections of the main (high demand)
electric driven fire pumps control circuits fros Unit 1 to
Unit 2 control rooms. Also, in our opinion, a control' room
fire'that would prevent either of-the main (high demand)

_ electric driven fire pumps from being started (localf manual or automatic) cannot be postulated since the start
L

msmm
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J.D. Mtrkham
April 20, 1989
Page 2.

-
.

( ,l; circuit-is ungrounded 250VDC. 'An open, short or ground'(or
.

= any combination) of the control room pump control circuit <

^r would not prevent-starting either of these pumps locally-

manually or entomatically.

-.In; summary-iniour opinion, a control roomLfirst (1) would in
the most likely. worst case situation prevent the starting of
one-diesel-driven pump, (2) could, although highly
improbable,-prevent the starting of both diesel driven
pumpe, (3)-would not prevent the starting of either electric
driven pumps.

(O. fr"
U.D. Markham

JDM/cid/905

Approved // / d
R[CL p(rruth

Attachment
;

cc R.F. Kroeger
S.K. Farlow/J.V. Ruparel() - S .= Z . Parsons

R. 5. . EilitL
E. 4.Y4 punti
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Date
March 22, 1989

Subject

Cook Plant Fire Pump Controls

From
E. A. Taylor

J. D. Markham 3YT,

This lette;r is being written as a follow up to our conversation last
week. Region III recently was at the plant doing a fire protection
inspection audit on open Fire Protection items. One of the items thac
they reviewed and subcequently closed +sas the open item on the Fire Pump
controllers and their diffennees from NFPA '.0. The study that you
performed on these controllers was given to Jeff Holmes, Re61on III, for
further review. During a follow-up exit prone call last week, (fr.
Holmes inform- ,us that he was cloring out the item on the Fire Pump
controllors.

[
/V Jeff Holmes did however mention a concern cf the availability of

remote / local control of the various fire pumps given a control room
'

fire. AEPSC, NS&L, informed Mr. Holmes in this meeting that we would
document an analysis on the availability of the fire pumps due to a
control room-fire.

This letter is being written in order to request thac this analysis be
performed an documented in ruch a way that it could be included as an
appendix / attachment to the NFPA 20 code compliance that you performed on
the fire pump contrc11ers. During the above referenced exit meeting, we
informed Jeff Holmes that this analysis would be complete before May 31,
1989.

If you have any questions please feel free to contact me on extension
1913 or Bud Auvil on extension 2083.

y k h.'

11:a eth Taylor

cc: S. P. Hodge/S. H. Steinhart
R. F. Kroeger/T. O. Argenta
R. L. Shoberg/ File: Fire Protection
R. C. Carruth
A. B. Auvil

O
Intr > System
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c n. P. Alexich
UNITED STATES

' -g[psog'o,,
T. O. Argenta

NUCLEAR REGULATORY COMMISSION P. A Barrett() g HEGION lti 5. J. Brewer,-

3- c . e m aoostvt u ro^ J. G. Feinstein

, il% ,,,,, / QS APR 2 5 1989 "*" '""f' '"'" * ""'t s. P. Kiementowicz
gf R. f. Krc,eger
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60.W $ M fI' F J. J. Markowsky
R. I. Pawllger
J. B. Shinnock

D. H. Q inhart
Docket No. 50-315 4.|z.1 5 H23 APR 26 B31
Docket No. 50-316 Wi l l i ams , J r .

Indiana Michigan Power Company
ATTN. Mr. Milton P. Alexich

Vice President
Nuclear Operations Division

1 Riverside Plaza
Columbus, OH 43216

Gentlemen:

This refers to the routine safety inspa tion conducted by Messrs. Jef f Holmes
and Joseph Ulie of this office on Februt y 13-17, 1989, March 15 and April 5,
1989, of activities at the O.C. Cook Nuclear Plant, Units 1 and 2, authorizedt
by NRC Operating Licenses No. OPR-58 and No. OPR-74, and to the discussion of'

_
our findings with Mr. Wilbur G. Smith and others of your staff at the

( ))
conclusion of the inspection. The purpose of this inspection was to review

C the implementation of the licensee's fire protection program.

The enclosed copy of our inspection report identifies areas examined during
the inspection. Within these areas, the inspection consisted of a selective
examination of procedures and representative records, observations, and
interviews with personnel.

During this inspection, certain of your activities appeared to be in violation
of NRC requirements, as described in the enclosed Notice. A written response
is required.

In accordance with 10 CFR 2.790 of the Commission's regulation <. a copy of
this letter, the enclosures. ard your response to this letter will be placed
in the NRC Public Document Room.

The responses directed by this letter and the accompanying Notice are not
subject to the clearance procedures of the Of fice of Mar,agement and Budget
as required by the Paperwork Reduction Act of 1980, PL 96-511.

1

i
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- Indiana Michigan Power Company 2 AP's 141933

We will gladly discuss any questions you have conce'rning this. inspection.

Sincerely,
. .

k< W* 0Q
R. W. Cooper, Chief
Engineering Branch

Enclosures:
1. Notice of Violation
2. Inspection Reports

No. 50-315/89004(DRS);
No. 50-316/89004(DRS)

cc w/ enclosures:
W. G. Smith, Jr., Plant Manager J
DCD/DCB (RIDS)
Licensing Fee Management Branch
Resident Inspector, RIII

( Ronald Callen, Michigan
i Public Service Commissions

EIS Coordinator, USEPA
Region 5 Office

Michigan Department of
Public Health

m
'( v )

+
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U.S. NUCLEAR REGULATORY COMMISSION''

REGION III

Reports No. 50-315/89004(DRS); 50-316/89004(DRS)

Docket Nos. 50-315; 50-316 Licenses No. OPR-58; OPR-74

Licensee: Indiana Michigan Power Company
1 Riverside Plaza
Columbus, OH 43216

Facility Name: 0.C. Cook Nuclear Power Station, Units 1 and 2

Inspection At: 0.C. Cook site, Bridgman, MI 49106

Inspection Conducted: February 13-17, March 15, and April 5, 1989

(#[A
Inspectors: 0. Butler (In of fice review only) 4 - / f - F''/

.

Date j

L%~
[") d Holmes 4 -12- 8 9

OateL'

y;.y va v.Ca ''' ' d ' f 'ljJoseph. M. Ulie
Date

bCd\.b " ,

Approvad By: Ronald N. Gardner, Chief -/l-d7
Plant Systems Section Date

Inspectica Summary

Inspection on February 13-17, March 15, and April 5,1989 (Reports
No. 50-315/89004(DRS); 50-316/89004(DRS))
Areas Inspected: Routine, unannounced inspection to review the implementation
of the licensee's fire protection program including a followup of licensee
action on previous inspection findings; review el the fire protection
organization; administrative controls; fire protection system surveillance
test * program; Quality Assurance; battery room exhaust fans; and Licensee
Event Reports (LER) (30703, 64704, 90712, 92700, a:1d 92701).
Results: Of the seven areas inspected, three violations were identified

system valve in the open position-Paragraph 5;(f ailure to properly seal C02
failure to provide adequate design control measures-Paragraph 8; and improper
electrical cable routing discovered by corporate reviewers not communicated

9 actions-Paragraph 8). Additionally, two other violations were also identified;to the cognizant plant staff in a timely manner resulting in delayed corrective



_

'

i

~
,

!

v! engineering evaluation be presented in an auditable form and that the
' evaluation be expanded to include fire damper manufacturers other

than Ruskin.

In response to the inspector's request, the licensee developed an
internal memo dated February 23, 1989, from H. Young to J. Grier,
which indicated that an evaluation will be performed to confirm that
all Ruskin dampers not previously tested were bounded by the testing
previously performed and that the scope of the evaluation will be
expanded to include dampers other than Ruskin. Thic, evaluation will

consider fire dampers in Appendix R and Appendix A fire walls and a
report of this evaluation is scheduled to be completed by January 15,
1990.

Based on the licensee's proposed actions, this Part 21 (316/84006-PP)
is considered closed. The proposed licensee actions are considered an
open item (315/89004-01(DRS); 316/89004-01(DRS)) pending review and
acceptance of the damper test results.

_

c. (Closed) Open Item (315/85013-01(DRS); 316/85013-01(0RS)):
Unprotected structural steel beams support 4 inch poured concrete
above each of the diesel fire pump rooms. The rooms were provided
with sprinkler protection and the diesel fuel oil tanks were installed
in a sand covered pit. Subsequent to the previous inspection, NRR

( indicated that adequate fire protection features ware in place.
( ])

During this inspection, the inspector toured the area. Due to the"

presence of the sprinkler system, the storage of the fuel oil tank
in a sand pit, and the availability of fire hoses and foam, it appears
that a potential fire can be easily controlled and extinguished.
Based on this information, this open item is considered closed.

d. (Cleted) Open Item (315/85013-03(DRS); 316/85013-03(0RS)): The
licensee utilized tygon plastic tubing as a flexible connector in
the reactor coolant piping oil collection system. This item was
to remain open pending the licensee's submittal of documentation
clarifying the use of tygon plastic tubing in the oil collection
system for review by NRR.

During this inspection, the inspector obtained the licensee's
documentation regarding the use of tygon plastic tubing and
forwarded the documentation to NRR. The results of this review
will be documented in a future safety evaluation report.

'e. (Closed) Open Item (315/85013-11(DRS); 316/85013-11(DRS)): The
licensee was unable to provide the applicable generic test data for
penetration fire seals at the time of the inspection, Inspector
review of the NRC issuea Safety Evaluation Report dated July 31,
1979, identified that the licensee had cited applicable generic test
data for the penetration fire stops. This data indicated that the

9
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I) silicone foam material in this (the tested) application provided a
\ three hour fire resistance to an ASTM E-119 type fire exposure. The

SER also specified that during a site visit many of the Unit 3
penetration fire stops were observed. In addition, the SER specified
that an additional penetration fire stop test was performed for a
Unit 2 penetration seal design. As a result, the SER concluded that
the penetration fire stops which were in place provided sufficient
protection from the unbounded spread of fire along electrical cables.
Based on the SER review and a visual inspection of safety-related
areas during plant tours on February 13, 14 and 15, 1939, to confirm
that selected required penetrations were sealed, this item is
considered closed,

f. (Closed) Open item (315/85013-04(ORS); 316/85013-04(DRS)): The two
electric motor-driven high demand fire pumps should be prcvided with
controllers that are specifically tested and approved for fire
service use. The controllers should comply with all applicable
provisions of NFPA.

The NRC safety evaluation transmitted by letter dated July 31, 1979,
to the licensee, indicated that the licensee's position regarding
the controller's ability to meet the applicable provisions of NFPA
20 was reviewed and determined to be acceptable. Based on this
review, this item is considered closed.

-s
( g. (Closed) Unresolved Item (315/86022-04(ORS); 316/86022-04(DRS)):-*) Several Licensee Event Reports were submitted to the NRC regarding

fire barriers that were degraded without the licensee establishing
compensatory measures as required by Technical Specification
(TS) 3.7.10. The failure to have establisned the required fite
watch patrols in accordance with the Action Statement of TS 3.7.10
is considered a violation (315/89004-02(DRS); 316/89004-02() ,5)).

The degraded fire barriers were subsequently repaired. During this
inspection, the inspector was informed that improved personnel
training has contributed to the prevention of recurrence of this
problem for approximately the last two years. This violation meets
the tests of 10 CFR 2, Appendix C, Section V.G; consequently, no
Notice of Violation will be issued, and this matter is considered
closed.

3. Fire Protection Organization

,The inspector examined the qualifications of a corporate fire protection
engineer, the plant fire protection coordinator, and other personnel who
perform fire watch duties.

During this review, the licensee provided the inspector with resumes
of the corporate fire protection engineer and the plant fire protection
coordinator. The corporate fire protection engineer has degrees in fire

O
6
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standard for the Installation of jCentrifugal Fire Pumps.
.

-

Nf F A No. M - 1M9
1969 Editlen of No. 20 a

3
This 1969 edition of the Standard for the Installation of Centrifu. -

the Cbm.gal Fire Pumps incorporates amendments prepared by
mutee on Fire Pumps and adopted tn the Sational Fire Protection
Association at the 1969 Ar.nual Meeting. It superwdes the 19f>8 4

edition.
Revisions or additions in this edition are in 43e. Fic 14*k. 215.251a. 333, 451, 451c, 511c. 512b. 514c3. 514d 514e. 514c3. 515c3a.

520. 627b. and 714al. : -

|) Committee on Fire Pumps
C

E. W . re ier, ca....... {
American Insurance Asen . 85 John St . New York. N. Y.10036

.

#
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Origin and Development of No 20 - "y}{

Since the formation of the committee in 1904 each N
edition of NFPA No. 20 has incorporated appropriate prr>- f'

visions to cover new developments and has omitted obsolete ,

provisions. NFPA action on successive editions has been R.

taken in the following years: 1907, 1910, 1911, 1912, 1913, 1:
j 1915, 1918, 1919, 1920, 1921, 1923, 1924, 1925, 1926, 1927, ;

1928, 1929, 1931, 1932, 1933, 1937, 1939, 1913, 1944, 1946, ,
,

1917, 1948, 1951, 1953, 1955, 1957, 1959, 1960, 1961, 1960
-

1963,1961,196.*i,1966,1967,1968, and 1969. 4;
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k.8.STANDARD FOR THE INSTALI.ATION OF
.. CENTRIFt' GAL FIRE PUMPS. U

N
INFPA No. 20 - 19G9 k

x

General :
e

1. Purpose. This standard contains, in general, the d
,

minimum requirements for centrifugal 6re pumps, includ. '

ing horizontal, single and multi stage pumps and verticali

shaft turbine-type pumps: and is prepared to cover the ,.

design, installation and maintenance of such pumps together-
,

with their drivers, and for the guidance of the authority ;
i having jurisdiction and others concerned in judging the

__

acceptability of such equipment. "
>

fy

2. Approval Prior to Purchase Recommended.
. a. Centrifugal fire pumps should not be purchased .I
~

until conditions under which they are to be installed and "

used have been examined by the authority having jurisdic- t
tion, and each pump, driver, controlling equipment, the C

i
power supply and arrangement, and water supply have been -

3

j approved by that organization. g

9
b. The pump manufacturer must be given complete t

information concerning the suction water supply as accepted.a
by the authority having jurisdiction.I

,

k 3. Unit Assembly Required.

'l a. The pump, driver and all necessary at.tachments y
J O shall be purchased under unit contracts stipulating compli- i

ance with this standard and satisfactory performance of |
the entire unit when installed. 5

1 b. The pump manufacturer shall be responsible for the
4, g proper operation of the complete unit assembly as indicated [

by 6 eld acceptance tests. (See Article 910 for field ac- |;,<-

ceptance test procedure.) ~;
*::

$

'
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l'A Complete Plans and Data Required. A complete plan
and detailed data describing :> ump, driver, controller, power
supply,6ttings, suction and discharge connections, and suc-
tion conditions shall be submitted by the engineer or con- 7.a -

tractor to the authority having jurisdiction for approval i''

'I before installation. Certined shop test characteristic curves
showing head-delivery, emeiency knd brake horsepower

*
,

k shall be furnished by the manufacturer. g
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E 'c
PAltT I- Pl*MP Altit ANGEMENT, TEST AND' *

INSTALLATION. f
~

Chapter 1 -Basic Information
Il
.i 10. General, l

11. APPROVED PUMPS REQUIRED. Centrifugal fire pumps
shall be specincally approved for fire pump service. yf;
20. hier Supphes. .

;

21. REQUIREMENTS. Fire pumps should be provided with g
as large and reliable a supply of water as possible. The ade- r-
quacy and the dependability of the source of water are of l

primary importance and must be fully determined at the ,"

time of installation, also the prospects for its reliability in
the future. The minimum water level with maximum dis.
charge from the pump must be determined. Where a store.!

- ;.

supply is the only one available, a reliable method of re. *f
plenishing the supply should be provided. Representative-
of the pump manufacturer shall assist in estab!ishing thm ;~

ifacts tc ;he satisfaction of the authority having jurisdiction
wa !Water supplies containing salt or other materials deleterious
DEEto the fire protection systems should be avoided whereve

tpossible. 4
30. Pump. 5;

: 31. RATED CAPACITIES OF PUMPS. _

'

STANDARD PUMPS - Standard fire pumps are those j
:- a. *

having rated capacities of 500, 750,1,000,1,500, 2,000 and

t 2,500 gpm. Larger pumps may be used in specially engi-
neered applications.

I
b. SPECIAL PUMPS - Special fire service pumps are *

those having rated capacities of 200,300 and 450 gpm.
;

32. T'lPES OF PUMPS.g
STANDARD FIRE PUMPS - Pumps rated at capaci. ;A

.
a. '

|
ties within the standard capacity range and pressures of f

. 100 psi or more. . .

b. Low-PRESSURE FIRE PUMPS (BOOSTER Pt'Mrs) -- g.
J O Pumps rated at capacities within the standard capacity -g~

range and pressures between 40 and 100 psi. gg
SPECIAL FIRE SERVICE PUMPS - Pumps rated at EW'

.

200,300 or 450 gpm limited to 130 per cent capacity maxi- ,Mc.
*

mum t..id for various pressures. The maximum power re- ypAmW' - -
ww g D .h,,

. g Gose a-3
,

-
. . m-
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' * '
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!I
quired shall not exceed the limitations of a 30-horsep<mcr g, '

l

|. electric motor. n|
d. PRESSt*RE hlAINTENANCE Pt'M PS LincMei on

.|
i hlAKE UP PUMPS) - The use of an automatic pressure *C |'f maintenance pump is desirable under some circumstances

J

W;
to maintain a uniform or a relatively high pressure on the5 W
fire protection system. The capacity and pressure rating :

'

of the pump shall be sullicient to maintain the desired pres-
,
'

sure against the leakage in the system as approved by the y:, 'A centrifugal type pump 4|authority having jurisdiction.
is preferable. Where the discharge pressure at pump shut- E
off of a centrifugal type pump exceeds the working pressure ''

rating nf the fire protection equipment, or a turbine vane q
(peripheral) or a positive displacement type of pump is i

used, a suitable relief valve shall be installed on the pump A
dischnige to prevent damage to the fire system. (See Fig-

)-

ures 100a-1 and 143e.) S|

33. STANDARDS ON CAPACITY AND PRESSURE. For re-
Cuirements on capacits ami prenuse nefer to Standaid fo: - - -$;
t1e Installation of Sprinkler Systems (NFPA No.13) and
Standard for the Installation of Standpipe and Hose Sys- E

..

tems (NFPA No.14) and for hydrants. Stamlard for Out- J<i side Protection (NFPA No. 24). 79

34. N AME AND CAPAclTY PLATE. Pumps shall be pro- fpt
-

j vided with a Name and Capacity Plate.
-

r

? 40. Installation.
41. THE Pt'MP Room. *

The fire pump shall be protected against possiblea.
interruption of. service through damage caused by fire or
water, in a manner satisfactory to the anthority havillg
jurisdiction.

Except where there are several pumps on the same
<

b.
system. located in buiblings which are not all subject to one

,

fire, or where the pump is automatically controlled and sup- p'

plies automatic sprinklers only, the pump should be in a
y
?>

room so located and constructed as to protect it from falling>1
floors or machinery and from fire which might drise away$ p

the operator or damage the pump or driving equ;pment.;

NOTt; Where the use of brick of remforced concrete is not
.g

feasihic, metal lath and cement pla-t er 1% recommended fut ihe
;
'

construction of 1he pump room ,h +

I"
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The pump room should be of ample size, and thel piping and equipment should be so arranged as to make i.<
c. ''

^

them readily accessible for operation or repair. The pump
*

, , .

e.
roorn should not be used for storage purposes,

k
Nom With vertleal type pumps it may be necessary to

provide a removable panel in the pump house roof to pertnat the M 'j
pump to be lif ted out for repain..

d. The location of the pump room should be such
.

,

E as to permit installation of Short and direct pipe connec. /
Ftions, the suction pipe receiving first consideration.,

.

g,

! - a" 4Suitable means shall be provided for maintainingi

the temperature of the pump room above 40oF. _ $'' '' e.

j Artificial light shall be provided, and provision L
; f. I $

'

made for drainage and ventilation of the pump room. A
J

j suitable lamp or lantern should be provided for emergency !usc Emergency lighting may be provided from the batterv i
i *

circuit of an internal combustion engine,
a

Pump rooms housing electric or engine drnen ;>
g.

/pumps should be dry and free from condensate. Some heat
may be required to accomplish this. ;

-

/

42. DISCH ARGE PIPE.
The size of discharge pipe shall be as given in the ,l n. 3

following table unless otherwise specified by the authorit)
<

7

Thaving jurisdicttsn.
#y 500 750-1000 1500 20m 2W e,

|
Capacity of Pump, gpm '

f W Size of Discherge Pipe, inches 6 8 10 12 ,

|'
b. An approved check valve shall be installed in the .t

)|

; discharge pipe.
Approved indicating gate valves shall be installeil '|,

M' c. '

in such places as needed to make the pump and check valve |

j accessible for repair. . ,

7'w

This requires a valve on the system side of the checkNo rt : at ~.~

I
vt we arx1 on the supply side of the pump if the supply ma)
any time be under a head.

[,.
43. RELier VALVE.

?
Pumps connected to adjustable-speed drivers shalla. -

be equipped with an approved relief valve. Where pumps w.,.
'

are driven by constant-speed motors and the shut-off pre.=- . {i^
;

sure plus the static suction pressure exceeds the pressure og r-

e 0700 A-5 }* 4 ;w.

y.
$?e |"

.

' '' 4MF i4 -

. E.$1 .. v6
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for which the syt.em is designed to operate, relief valves di,*

are required. gf |
fS

: b. The relief valve should or.linarily be set to prevent M.|i
i

l pressure on the fire protection system in excess of that -K ,

pressure at which the system was designed to operate, lj$i '1
.g.

c. Where provided, relief valves shall be of the size O'd
given in the following table: 7f

%
Yg:Capacity of Pump, gpm 500 750 10m 1500 2000-2500.

Sire of Relief Valve. inthes J 4 4 6 6 JP

hId. The relief valve.s shouhl be located between the
tpump and the pump discharge check valve.
:

e. The relief valve should discharge into an open a
pipe in plain sight near the pump or into a cone or funnel 2
secured to the outlet of the valve. This cone should be so W

| constructed that the pump operator can easily see any water 4| .

wasting through the relief vah e, and it shoahl be 30 made o., g'
to avoid splashing water into the pump room. If a closed y

! type cone is used, it should be provided with means for e
detecting motion of water through the cone. The cone "A

| should be piped to a point where water can be freely R
wasted, preferably outside the buildmg. Y

41

f. If the relief valve waste pipe is connected to an un. k,

derground drain, care should be taken that no steam drains M
.

enter near enough to work back through the cone and into 6| '
the pump room. Discharge from the relief valves should not fi0 be piped into the suction connection, except with the per- %..
mission of- the authority having jurisdiction. Vf

&.
eA

| g. When the supply of water is taken from a suction
reservoir of limited capacity, the waste pipe shall drain into EL'

I such reservoir, entering as far fror.. the pump suction as is $
necessary to prevent the pump from drafting air which {q.

|I may be carried down by the discharge from the waste pipe. g$
i

[$h'h. The relief valve waste pipe from an open cone
|' should not be smaller than specified below; if more than one

elbow is employed the next size larger pipe should be used g+-'

to complete the connection. ?'r
E!L

ca na cti > or Pumn. enm so. Tso m us , w- g
Sire of Was,ic Pipe inches 5 6 8 lo $

$
M*
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i. The relief valve waste pipe from a closed cone shall $
be sired to prevent back pressure in excess of 8 psi, .

The relief valve sha l be so attached as to permit 2lj.
of its ready removal for repairs without disturbing the
waste piping. J

"

44. Host vat.VT.S.
I

Approved 2%-inch hose valves of the number speci.a.
fied in Paragraph 446 shall be prcvided for use in testing -

the pumps. The hose valves should ordinarily be attached
to a header or manifold; they shall be connected by suitable
piping to the pump discharge piping, preferably at a pointq

}
between the discharge check valve and the discharge gate ,

'; valve. The hose valves should be so located as to avoid an'y
i possible water damage to the driving motor or engine or ..

j- their controllers, and should preferably be outside the j
pump room. Where located outside, or at a distance from ;

-

the pump, and there is any danger of freezing, an approveil
indicating gate valve and drain valve shall be located in
the line to the base valves at a point close to the pump.

;

b. Unless otherwise specified by the authority having
Jurisdiction, the number of hose valves shall be as given in

4 the following table, except that for special service fire pumps
} and for booster pumos, only one hose valve is required for

,1 five hundred gallon or smaller pumps. !'

Capacity of Pump. gpm 500 750 1000 1500 @ o'i D" l

Number of Hose Valves 2 3 4 6 k |

On the larger capacity fire pump installations, therc |
.

c.
should be installed a fixed nozz e e pipe outlet arranged to
discharge at an appropriate plact, or a metering device in ,

y a pipe line discharging back into the suction supply, for u.w .

_
F in making a flow test to the full capacity of the pump or

pumps. With such test strangements the authority having
3 jurisdiction may permi' a reduction in the number of hose
j valves to the number netded for hose stream use. )
; d. Hose valves shall be threaded to conform to the .

_
American (National) Standard B26-1925 for Fire llow
Coupling Screw Threads. Adapter couplings securely at- ,

tached to each outlet shall be provided if h> cal couptmgs are .

,iot American Standard. J

When 2 hose valves are required, use 4. inch pipe d,(") e.
between the detachable hose header and the connection to .

$f 0702 A-7 % y
u/

%
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the discharge pipe; when 3 or 4 are required use 6. inch j!
.

pipe; when 6 or 8 are required use 8. inch pipe. When thisy
pipe is over 15 feet long increase one pipe size. -

45. Patsst ht GAGES.
.

A pressure gage having a dial not less than 31 ein. raa' a.
in diameter shall be connected near the discharge casting 19
by a l}in, cock with lever handle. The dial shall indicate e
pressure to at lear.t twice the rated u orkiry pressure of the v

pump out not less than '.!00 psi. The face of the dial 'shall ['
read in pounds per square inch with the manufacturer's

<

'

standard graduntions.
,,

' b. A compound pressure and vacuum gage having a
~

dial not less than 31 e in. in diameter shall be connected to
the suction pipe near the pump (except in the case of verti.*
cal shaft turbine type pumps). The face of the dial shall .

*

read in pounds per square inch for the suction range and )
have a maximum pressure range not less than twice the "j*

rated working pressure of the pump, or a Ic.wei peessuec
range may be furnished if the gage is protected from dam. ,

~

j age by a gage protector. .

46. CIRCtJ1.AT10N RtLitr VALvc To ParvtNT OVERilEAT. '

i IHo. Pumps which are automatically controlled shall be ,
~

provided with a % inch relief valve set slightly below the
shut off pressure and arranged to permit circulation of suf-
ficient water to prevent the pump from overheatir ' when,

'

oper ating with no discharge. This la not needed t r sub. ,

merged type pumps nor for engine driven pumps foi which,

engine cooling water is taken from the pump discharge.
Pumps which are manually controlled shall be equipped ,

with eitner such a relief valve or with a test valve as speci- ,

fied in Section 133. Provision should be made for discharge :

to a drain. ;
,

4 ', . St'M M ARY OF PL'MP DATA
Sire of Site of Sire of Number

Captcity Dischs tge Relief Helief lione,

- of Pump Pape Valve Waste Valses ,
. ,

gprn See 12 t a ) See 43tci See 43t hi See 44 8 bl ;
-

500 6 in 3 in 5 in 2

~150 8 in 4 m 6 in 3 ;

1000 8m 4 in H in 4 '-

15(0 10 m 6 m B in 6
"

?000 10 in C in 10 in 6 +
'

2500 12in 6 in 10 m H
-

A
|..0703 s9
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50. Power Supply. i

;

I. 51. Dr.rENDAs!LirY or Pown SUPPLY. Careful consid. Y

eratlun must be given in each case to the demndability of !.4

'| the power su;iply not overlooking the pots ble effect on !. ''

transmission lines of fire in the property or in adjoining
buildings which raight threaten the property. .' l

.. |
60. Testa. |

'

! 61. SHOP TESTS. ,

a. Each Individual pump shall be tested with a dy. ;

namometer or calibrated motor at the factory to provide
detailed ;wrfortnance data and to demonstrate its compli. ,

;,,

ance wita specificat;tes. I

b. The maker shall test each pump hydrostatically I
~,

ibefore shipment from the factory, to twice the maximum
pressure developed at shutoff, but in no case less than 250 ,

pounds per square inch, Pump casings shall be substantially
'

j

tight at the test pressure. In the case of vertical shaft ;

turbine type pumps both the discharge catting and pump
'

bowl assembly shall be tested.*
,

c. All gear drives shall be operated at the factory
under full load before shipment and operate without ex.5

cessive noin or heating during the test.I

! .

.

i

4
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HOUBONTAL SHArf PUMPS 1Q.13
1
'

!
Chapter 100-Horizontal Shaf t Pumps

110. Geners!.
'!

h.' 111. APPL!cATtoN. The horizontal shaft centrifugal
i, pump with its split easing lends itself to simple oxration |

i

and repair, and, where a water supply is obtainab:e under'

a head, it is especially adaptable to fire service, Because the ,

|horizontal shaft centrifugal pump requires priming when
!

|
Installed to operate under lift, a vertical shaft turbine type

|
pump should k used where auction lift is necessary.

; 112. PERFORM ANCE.

Pumps shall furnish not less than 150 per cent c;f ,

a.
rated capacity at a total head not less than 65 per cent of

~

total rated head. The shut off total head for horizontali

shaft pumps should not exceed 120 per cent of total rated
-

!j head (Fig.1, Appendix C).
'

b. The inlet pressure available frcm a suction water
supply shall be figured on a basis of a flow of 150 per cent of ,

i, the rated capacity.of the pump, as indicated by a flow test, y

120. Water Supplies,
4

j 121. OPERATE UNDn lir.AD. Fire pumps, especially :

those automatically controlled, should be provided with :
r4

!i wat4L' under head, avoiding suction litt.s whenever possible.
Operating suction lifta, including allowance for velocity and
faiction loss through all suction fittings, shall not exceed 15

.,

feet at sea level and the allowable lif t must be reduced by''
1 foot for each 1000 feet of altitude at the pump installa-
tion. Where a suction lift is necessary, a vertical shaft tur-
bine type pump should be used. (See Paragraph 111.) ,

.
.

|; 122. PRIWING SUPPMES. ]
-

Provide adequate priming supplies for pumps which ;

| ]1 may at any time take suction under a lift. Priming equip-
'

a.
,,

ment should have sufficient capacity to displace the air
a from the pump and suction pipe within three minutes. ;
.

b. Provide two reliable methods of priming the pump i

' One of these methods of priming shoul,d t>e independent of
*

3

opublic water connections or tanks serving as primary sup-
plies for automatic sprinklers, yard hydrants or standpipes. m

_

A-10 ]0705
|

'
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i c. Where the pump is automatically started or provi. se

sion is made for remote manual starting, the preferred ar. 1,
,

I rangement is a submerged pump (see Fig. 200m, Appendix s

kj C), but if priming is needed the priming supply should be of
! a type which will keep the pump primed at all times. No
j priming method should be selected which will permit con.

taminaticn of a potable water supply.
,

,'323. PALMING hittiloD A. An Autoniatically I'illed ~7" -

I Priming Tank.

a. An automatically filled priming tank that keeps'
,, .

,J.

the pump primed at all times. The volume of the primmg
,

.

tank should be equal to the volume of the pump and suction
! pipe but not lens than 100 gals. This volume can be readil.s
l' computed from the following data.

Ii Pn Misc Watta pain 11NG W4Til

{- C4 Par:Tv " scot into ron Sizt or St enos Root into Fow
or Pnu Pt , * AND Ft1Tiscs. Pirt. Et risc. P a o i'

Gpm Gallon Inches Gallontper ft. t i
_ _, _

500 13 6 1.5 -4
| 750 21 8 25.,

1000 25 10 41 n
1500 36 12 59 .

i 2000 47 14 80 "i ,*

|j 2500 58 16 10 $ M|
20 16 3 (f,k

;| ~

b. The water supply to the tank should be capable of
, keeping the tank full at all times. ?,:.'t

The priming tank should be connected to the dis. 4c.
charge side of the pump at a point which willinsure that all j

|

| priming water enters the pump and suction pipe, and is not #f*
wasted in the disci.srge pipe of the pump (Fig.100b, Ap-'

iI pendix C). This connection should be 2 inches in diameter . g,

irrespective of the capacity of pump, and include an an- *?!p
proved O. S. & Y. gate valve and an approved check valm 'g

| 124. PRIMING h!!4 HOD B A Conncetion to a Domr3hr h
,

H'ater System, A ennnection to a domestic water system N*

~$ (when permitted h4 Sealth regulations). Install appvaved
~~

-,

: y check and O. S. & Y, gate valves. in the priming pipe near
| the pump. . ., ;

D |125. PRIMING hicTuoD C. A Connection to a Dome > tie.
p- use Tank. A connection to domestic.une (service) tank

%g
4

iO oios a-ti 3

2. .
. ..
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(when permitted by health regulations). Preferably ar. Tf ' !
-

range a reserve supply for priming only, by extending
1service riser up into the tank. Install .4pproved check and,

O. S. & Y. gate valves in the priming pipe near the pump. ]|',

126. PRIMING METitoD D. An Erhauster or Siphon m| 1
Ejector. Where a reliable steam supply or separate water !! I

.: ;

itupply under good pressure is available, an exhauster or a1siphon ejector may be connected between the pump and dis- ae
- ' charge check valve to exhaust the air f. ,m the pump and ,4 -the suction pipe (Fig.100b, Appendix C). An approved

O. S. & Y. gate valve should be placed in the exhauster con. Q.$ ',
nection, to be closed as sum as the pump is primed. i.

R. ,
~c '

127. PhlMING McTitoD E. A Afechanically Operated E.r. "'

houster Driren by a Separate Afotor. The exhauster should '

be connected between pump and discharge check valve, so
as to completely fill suction pipe and pump (Fig.100b, Ap-;

pendix C). An approved O. S. & Y. gate valve should be
placed in the exhauster connection, to be closed as soon as
pump is primed. '

.

128. Pn1 MING METitoD F. A Manuall), Filled Priminu ' . '
n

Tank, r

The tank to have.a capacity of at least three times 1 (* -

the volume of the pump and suction pipe, but not less than
-

'5a.

250 gallons. A liberal. sized priming tank and large con- 4:
9necting pipe are necessary so that the pump can be primed y' ,

quickly, even if there shot.|d be considerable leakage at the %, .

.

'

$.
foot valve. As the priming arrangement is so vital a feature

-

.

'

to the successful starting of the pump, a considerable safety '
factor is needed.-

b. The volume required for the priming tank can be ;,

readily computed by taking 3 times the quantities given,

'

under Section 123. #--
a
m

; The tank should be connected to the pump as cov- 1/c.
ered in Section 123 with the connecting pipe not smaller "

than given in the following table: ,

~

Ca pan t > of Pump gal ser mm SO 754 1ho 19 0 '5f0 ,

t ySue of I'rimmg Pape. inches 2!: 3 382
i 3 ..

y 'p *( y
d. Where suction pipe is longer thali $ feet, larger

*@g priming connection may be required.
,, --

;

r.,

.'0707 A-12 |}. e Y ,ilV
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e, Provide a means for keeping tank nlled such as a $.
7connection from public or factory use water systems or a

connation between nre pump and the priming tank to ,

permit refilling tank. j
i

,

129. PRIMING METitoD G. A By Pass Around Discharge v.
"Check Valve. Where a good gravity water supply consti.

tutes the primary surmly for automatic sprinklers, yard j
hydrants or standpivs,4 ' inch bv. pass around the check er
valve in the pump d uhrg p- 6.ay be used but only as y,
a secondary primint apmpy' d

LQ

130. Pump. 6
y

131. OtrrLINE OF REQUIRED A*1 rAcilMENTS. ;.
.,

a. This standard requires horizontal fire pumps to
be equipped with the following attachments, depending on 4

the conditions under which the pumps are to be installed:
Automatic air release, Section 132.
Circulation relief valve, Section 46. 4

Eccentric tapered reducer at suction inlet, Para- ,

graph 1431.
.

Hose valve manifold with hose valves, Section 44, o,

Pressure gages, Section 45. ]'

Sections 122 to 129. ;I
Priming connection, harge cone, S(ction 43.Relief vahe and disc ,A

;

Splash shield between pump and motir. Section 455. ?
Test valve with piping connections, Section 133. .

'

b. These attachments shall be provided by the pump .I.
manufacturer unless the authority having jurisdiction per. i.

mits certain omissions depending on the conditions under }|*

which the pumps are to be installed. yc4

a

132. AUTOM ATic AIR REttAst. Pumps which are auto.
4 matically controlled shall be provided with a reliable float- :

I' operated air release valve not less than % inch in size, or
j equivalent valve, to automatically release air f rom the pump.

133. Test VALvts. {
Pumps taking suction under lift shall be equippedn.

with test valves of the size specified below, in order to r
orovide means for liberating the air from the pump .

h :TIO8 3_g3y,

,

)

. , , ,
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and suction line within the three minute time limit for the a
#<priming operation.

I Capnett) of Pump. spm 500 750 1 Coo 15(0 2VO Ms
Site of \'ahe. Anches 1% 1% 2 2% ?$.

b. Test valves shall be piped so that water wasted .0
through them can be seen by a man at the pump. 7

Nort: 1.'nless the pump attendant can see the discharge of
'

ester, there is danger that he will allow water to be wasted
which might be ser.ously needed for nre Aghting ;

140. Installation.
!

+

141. FOUNDATION AND SerTING. gg

a. Unless the pump and driver have a common shaft, l

they shall be connected bv an approved flexible coupling
arranged to permit end adjustment and to care for minor ,-

inaccuracies in alignment,
b. The pump and driver shall be .ecut ely .ittached tu

a solid foundation in such a way that proper shaft align- ,

ment will be assured: such as by having the pump and i
driver rigidly connected to a substantial bedplate which is il

securely bolted to the foundation. M
c. The foundation should preferably be made of con- 4

' crete, or, if desired, of brick laid in portland cement mortar, j,

NOTE: Where the foundation is of brick a capping of con. $
crete is an advantage in tying it together. In some cases it may LJ

. fbe necessary to support the pump on 1 beams or a f ramework of'

j,structural steel.

d. Pumps shall be set level, with foundation bolts in 1
t position, and the joint between the foundation and bedplate a".

t made solid by grouting with neat cement. After the cement
has thoroughly set the bolts shall be tightened. For further u'b #"

*

> information see Instructions for Installing Centrifugal
'*Pumps in Centrifugal Pump Section of the Standards of the4

Hydraulic Institute.

142. AtlGN M ENT. " . .
-

0 a. A horizontal pump with driver is correctly aligned y
on bedplate before shipment. This alignment, however, F'

usually 4 disturbed durmg transit or by incorrect leveling
-.

-

of bedplate on foundation. The pump manufacturer's in-
structions on alignment should be carefully followed.

c - .
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b. Any base plate no matter how heavily it is built, I-

may be slightly sprung In shipment, or may be distorted by J
i

an uneven support . i the foundation, or by uneven tighten- e

j[ ing of the foundt bolts, or by the pull from the pipe i
!< connections. It 16 nc<essary to be careful when installing -

the pump t.o secure perfect alignment of the coupling. A TP

|e ffezi))le eculing will not compensate for misalignment in. '
,

i accurate alignment of the coupling results in rapid wear lof the coupling bushings, heating of the bearings and loss ge;

i
of efliciency. Therefore, after the pump is fastened on the /. v
foundation it is necessary to see that the shaf t of the pump n

4,

! and of the prime mover are in one line, if the prime r. wer
i and pump are direct connected remove the coupling bolts, 3. -

*
: if not already removed. The purnp should be completely

connected up to its piping and the base plate then leveled 'D l
i

i up and adjusted to position so as to bring the two halves of
: the coupling into perfect alignment. ,|

With a pair of inside calipers or a wedge, check' c. ,

|
the dist.ance between the coupling halves at four punit .ml a

'

repeat af ter revolving both halves 180 degrees.t

. d. Both suction and discharge pipes should be inde-

|' pendently supported near the pump so that when the flange
i

bolta are tightened no strain will be transmitted to the pump ,
.

casing.
,

'
. >

! , ,

_

--- ,
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143. SL'CTION CONN 1rT10NS. gi |
,

o ,
! a. The size of suction pipe should be determined from Q.f/. , ,
; Fig.143a ( Appendix C). These curves include an allow. W ' " .

ance for velocity and friction ioas through elbows and foott p..

valves. ,E !4

b. Suction pipe should be of the same 3ressure rating D .[>

as the yard pipine and installed in accorcance with the a i
'

Standard for Outside Protection. NFPA No. 24. For short d je!
pipe, well supported, flanged cast iron pipe with rubber 3 y,v . ,"

gaskets should be used. In snecial cases steel pipe hw. - .A
ing Hanged or screwed joints (flanged joints with Hanges - $welded to the pis nre preferred) may be used above e r|. _

<

ground in the pum p room provided it is galvanized or 4 %t
.

; e

painted on the inside, prior to installation, with a paint '

! recommended for submerged surfaces. Thick bituminous '?
-

-

'

coatings applied at the plant should not be used. The ex. ". ;
| terior of steel pipe shrild be kept painte<l. Cement asbestos

__ _,
i

pipe may be used when il e pump takes suction under a y'

- 1ead at all times.
,

1
,

o c. Avoid an excessive length of suction mipe to a pump
room under lift by providing a suction we 1 close to the -} '

J

pump. The well can be fed by gravity through a large pipe y* p [,1 i
from the suction source. y|,

#d. Provide independent suction pipes where more 64than one pum a is supplied under lift from the same intake ! dor suction wel . In special cases where a single suction pipe " 6., -

9 supplies more than one pump under head, the piping layout h I.?"
at the pumps must be symmetrical so that each pump will E $--

receive its proportional supply. The size of the suction pipe Vd should be such that with all pumps operating at overload 'wpcapacity the total operating suction lift will not cxceed Wi1

15 feet, y,,

c. When the suction supply is under sufficient pres. 'd
I sure to be of material value without the pump, the pump ty

should be installed with a by pass (Fig.143e, Appendix C),
k. ~.

f. Suction pipes involving a lift must be carefully laid 1$to avoid air leaks and air pockets, either of which may seri.
* (Uously affect the operation of the pump, l.ay a suction pipe

involving a lift so that it will have a constantly ascending g ,7
grade from the water supply, to the pump ( Fig. 113f.>- o.

,

Aprendix C).
, f .Jm ,o.g 3s

| !*
*

-
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| g. Lay suction pipe below the frost line. Pay special
attention where pipe enters streams, ponds, or reservoirs i' :

| to prevent freet,ng either underground or under water
;8 (Fig.100b, Appendix C). Avoid horizontal cibows near"

the pump (Fig.143f, Appendix C). ji
h. All pump suction pipe, except short lengths be. [

tween above ground suction tanks and pumps, should be . 'r

hydrostatically tested in accordance with the tests for vard 3
mains given in the Standard for Outside Protection (NPPA L

i No. 24) before back filling, ,,
4

, ..
"'

i. When the suction pipe and pump suction connection I

are not of the name site, connect them vi'h an eccentric I;

9_ ',.;
tapered reducer in such a way as to avoid air pockets (Fig. E

.

143f, Appendix C). '
;

j. . Equip suction pipes which may at any time involve
,

a lif t with approved foot valves except when two completelv
independent exhaust type' priming methods are provided ~ L;
Piping should be arranged to permit removing foot valves
for inspection and cleaning. Combination foot valves and 4

~

strainers should not be used.'
+c

J,{{k. Provide an approved O.S. & Y. or approved indi.
cator type gate .'alve in the suction pipe if the pump is ever! 4
supplied under a head. f.;

|, ,

?| Nttrz 3 : If suction pressure comes imm city or service water
mains, the gate valve should notwily te toented at the suction i@( flange on the pc.ep. (item 6A in Figure 100 a)

| Nmr 2: If h w t' . pressury comes from a stored water con- y
tainer, the gate valve should normally be located at the reutict a
of the container. (item 6 in Figure 100 al -

s

1. Suction inlets should be at least 24 inches below
minimum water level to prevent pumps from drafting air.

'

.,

.id at least 12 inches above the bottom of sump or suction
<

well to avoid obstruction (Fig.100b and Fig.1431, AP- 3

pendix C). '.;
.

m. Provide double removable intake aereens (Fig.
I

100b, Appendix C) having an efTective net area of openings
l>elow mmimum water level of one square inch for each ,,

gallen per minute of 150 per cent of rated pump capacity ,

B'3 -
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at suction intakes where it is neceuary to prevent the pas. ~}
! sage of materials which might clog the pump. Screens E
t abould be so arranged that they can be cleaned or repaired g.
|/ without disturbing the auction pipe. A brass or copper wire y ci

r f: ,-

screen of one-half inch mesh and No.10 H. & S. gage wire.
secured to a metal frame sliding vertically at the entrance d|,;

to the intake, maken a serviceable arrangement, and permits " w.; .
,

| ready cleaning and overhauling. The over.all area of this ' {' :|
|

|
aarticular screen is 1.6 times the net screen opening area.
ln some localities, suction supply for fire pumps from public M,
water mains may require the installation of an approved 4.s

'

h
strainer to prevent foreign material from passing thiough j'

the pump into the system piping. v
k,

foundations wit $ ump and suction supply are on separaterigid interronnecting piping. the piping?n. When '

g$
. should be provided with strain relief. (See Figure 100 a. I
'

t ,

item 5.) hp
fLChapter 200 - Vertical Shaf t Turbine Type Pumps.

.

t)' 210. General,
211. SUITABILITY. The deep well turbine-type pump is f

mfparticularly suitable for hre purnp service when the source,

!T. ir of water is located below the surface of the ground and it'

would be difficult to install any other type of pump below y
the minimum water level. It is a vertica shaft centrifugal C,4

pump with rotating impellers suspended from the pump P;.
-

head by a column or eduction pipe which also serves as a
i support for the shaft and bearings. It was originally de- f

signed for installation in bored wells, but may also be used h.i

to lif t water from lakes, sinnms, open sumps, and other o.

sub surface sources. Oil. lubricated enclosed line shaft or %

1
water. lubricated open line shaft pumps will be acceptable. j

'

212. MAXIMUM Drrrit. Wells should not be considered
as a source of supply for fire pump service where the water j

'
level when aumping at 150 per cent capacity exceeds 200

-

j feet from t1e surface of the ground. In all applications 3,''

where the water level is expected to exceed 50 feet the au- ?,
"

thority having jurisdiction shall be supplied with data on
-

the draw-down characteristics of the well and the pump ", j
performance to determine the available discharge pressure .,

at the discharge flange of the vertical pump. J'

h0713 B-4 4
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213. ACCEPTABLE DRIVE. These pumps may tw operated "'

by vertical shaft electric motor or, when equi aped with a A
suitable right angle gear drive, they may ' c operateda '

j by an internal combustion engine or a steam turbine. Care. d
ful consideration must be given in each case to the depend. ---- - E1
ability of the source of power. .t

~Af
214. supervision or INSTALL.ATION. Satisfactory op . '1.

ation of vertical turbine-type pumph is dependent to'a large y'' 'extent upon careful and correct, installation of the umt-
therefore, it is recommended that this work be done under

'

f(jg
'(direction of a representative of the pump manufacturer. "

215. PERroRM A Nct. Pumps shall furnish not less than U.S.150 per cent of rated capacity at a total head of not less v
than 65 per cent of the tote.1 rated head. The shut-off total i
head shall not exceed 140 per cent of total rated head (Fig. t1, Appendix C). ]

1220. Water Supply. ;,

)J
221. Sounct. j

a. The water supply shall be acceptable to the authori. .}'

ty having jurisdiction. Stored water supplies from reser-
.

g[t,
-

voirs or tanks supplying wet pits are preferable. 1,ak es,
streams and ground water supply may be acceptable where g -
investigation shows that they can be expected to provide a c
suitable and reliable supply, g; ,e b. The acceptance of a well as a source of water e,up. y
ply shall be dependent upon satisfactory development of the

f.,

well and the making of a preliminary test to determine ihydraulic conditions. The history of the water table shoubl '

..

be carefully investigated. The number of wells already in C
use in the area and the probable number that may be in
use should be considered in relation to the total amount of d

'

water available. I

222. PUMP SUBMERGENCE. y

giProper submergence of the pump must be provideda.
' for rehability of operation of the fire pump unit. .

b. WF*r PIT INSTALLATIONS. The minimum Suhmi1 + w,
gence shoald be such that the second impeller from the but- p

:4J 714, B-5 .. .W W~
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tom of the puma bowl assembly will be below the lowest i

standing water level in the open body of water supplying ..t !
the pit (Fig. 200b, Appendix C). The minimum submergence L'l
shall be increased by one foot for each 1000 feet of elevation ;j |

; above sea level. c
;i c. Weti INSTAt1ATIONS. Submergence of the second $,

Himpeller from the bottom of the pump bowl assembly should
be 10 feet below the pumping water level at 1.50 per cent 3i'

of rated capacity. (See Figure 200 m, Appendix C.) r.S |

%|
~

..

1

223. WEli CONSTRUCTION.
s. It shall be the ground water supply (untractor's Si, , .

'

responsibility to make one or more test holes, if necessary. i.,

in search of water-bearing formation, develcp a well to meet ei
the required water production necessary for a specific 1|
pump, to perform all work and install all equipment in a ,$ '
thorough and workmanlike manner. p

b. Each well completed must be of ample diameter h'
and depth and sufficientiv straight to receive the pump The .

turbine-type pump is designed to operate in a vertical posi. ',

.

tion with all parts in correct alignment ;it cannot operate in ;

a crooked well unless the turbine unit hangs freely without -'

| - -- d ,being cramped.
i

224. UNCONSOUDATco FORM ATIONS.
*

.

a. All casings shall be steel of such diameter and in. I
''

! stalled to such depths as the formation may justify and in ,

i the contractor's opinion best meet the conditions. Both -6

inner and outer casing shall conform to the thicknau and
e weight in Table 224.

TABt2 214
fNominal W all Weight per Foot

Stre (IDI Thicknev. (Plain Endst
Inches Inches Pounds ,;

8 0 2T1 24.70
1 10 0.307 34.24 3

12 0 330 43 77'

16 and larger 0.375 -

'

b. Outer casing shall extend down to approximately
the top of the water-bearing formation. The inner casing

I of lesser diameter and well screen shall extend into the
water bearing formation as the water bearing stratum en.
countered may justify and, in the centractor's opinion, best ..

meet the conditions, i i
,

~
.,

. _ _ _ .

o

g-
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1.'It should be emphasized that the well ureen is a '

vital oart of the .well construction and careful attention y?-
c.

'

:houlo be given to its selection. It shall be the same nominal
diameter as the inner casing and of the proper length to Tf:i- 6provide for the quantity of water to be developed. Thei1

screen shall be made of stainless steel material (304) ex. s:'
a

4-
cept that Monel metal shall be used where it is anticipated &,
that the chloride content of the well water will exceed 1000 ).

;

parts per million. The screen shall have adequate strength;

to resist the external forces that will be applied after it isi

installed and to minimize the likelihood of damage du ing y.
a-

the installation,
d. The bottom of the well should be scaled properly f; <|

with a cement plug or a plate of the same material as the
screen. The sides of the outer casing should be sealed by the

S
*

introduction of neat cement placed under pressure from the |.
bottom to the top, C

The immediate area surrounding the well screen ie.
should be properly prepared with clean and well enunded
gravel of such size and quantity as will create a gravel filter
to insure a low velocity and f aiction loss of water leaving

i
''

the water bearing formation and entering the well. I
225. CONSOLIDATED FonM ATioNs. Where wells take

<

their supply from consolidated formations, such as rock, ,

the specifications should be decided upon by the authority|
having jurisdiction upon consultation with a recognized! .

ground water consultant in the area. In instances where the
l

Jf' drilling penetrates unconsolidated formations above the
j rock, surface casing shall be installed, seated in solid rock :

*

and cemented in place.I
'

226. DEVELOPING A WELL. Developing a new well and,

cleaning it of sand (not to exceed five parts per million)
shall be the ground water supply contractor's responsibility

.

and should be done with a test pump and not the new fire
pump which could be ruined before it is placed in service.4

Freedom from sand shall be determined when the test pump
is operating at 150 per cent of rated capacity of the fireI

pump for which the well is being prepared.g

i 227. TEST AND INSPECTloN OF WELL.
A test to determine the water production of the.

'a.
well shall be made with an acceptable type of water measur.
ing device :uch r 3 an orifice, a venturi meter or a calibrated
pitot tube, and shall be witnessed by a repr esentative of the

|

h ,
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Ecustomer, contractor and authority having jurisdiction, as %Irequired. The test shall be continuous for a period of at
least eight hours at 150 er cent of the rated capacity of $|W

a ithe nre pump, with avm ud hourly readings over the test J!period. The tests should be evaluated in the light of the ; Z' .'

effect of other wells in the vicinity and any possible seasonal
variation in the water table at the well site. Test data shall

>

w$G;
'describe the static water level and the pumping water level

at 100 and 150 per cent of the rated capacity of the 6te r
e-

pump for which the well is being prepared.
.e b

b. The well work completed by the ground water'

?supply contractor should be carefully examined and if there
is some doubt about straightness of well, gaging and plot- }.}

*

jting is recommended before acceptance of the well.
Before the permanent pump is ordered, the water #(j

c. *

in the well should be analyzed for corrosiveness including t
'' '

such items as pH, aalts such as chlorides, harmful gases )!>such as carbon dioxide (CO:) or hydrogen sul6de (ll,S).
-

If the water is corrosive, the pumps should be constructed |

of a suitable corrosion resisting material such as bronze
'

!

or red brass in accordance with chemical anal.ssis and ex-
,

perience in the area. ;

230. Pump,t

231. DISCHA9CE HEAD. The discharge head should be of
the aboveground type (Fig. 200a and b. Appendix C).
in every case the discharge head shall be designed to support .

O the driver, the pump column and the oil tube tension nut or
'

')packing container. The discharge head shall also act as a '

water passage to direct the water from the column into the
discharge 6ttings.

.

232. PUMP Col UMN.
,

The column shall be furnished in sections not ex-a.
ceeding a nominal length of 10 feet, shall be of minimum
weight conforming to speci6 cations in Tab!c 232, and shall MM~

be connected by threaded sleeve type or flange type cou. :p.y
plings. The ends of each section of threaded pipe shall be 'JH.
faced parallel and machined with threads to permit the ends [g,ef.to butt so as to form accurate abgnment of pump column.
All column flange faces shall be parallel and machined for s ti.W

' @$;. 9rabbet 61 to permit accurate alignment. a'

.$~
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I. TABIE 232. p4 i

Nominal Outalde Weight | Nominal Outside Weight ?'
Size IIDI, Diamet er, per Foot t Site IIDI, Diameter, per Foot t '

Inches Inches iPlain i Inches Inches (Plain '

-l;
Ends l. Erviu.

,| Pounds Pounds fg|

Q{;
' ' 6 6 625 18 97 10 10 750 31 20

7 7,625 22 26 12 12 750 43 77

8 8 625 24 70 14' 14 000 54 $7 |;2
i

9 9 b25 28 33 l 'OD y'

b. Open line shaft water lubricated columns shall not ';
be used where the distance from the pump head to the static (
water level exceeds 50 feet. :

,, c. If the pump is to be of the enclosed line shaft oil %"lubricated type the shaft enclosing tube shall be furnishedi 'in interchangeable sections not over 10 feet in length, of
extra strong pipe. An automatic sight feed oiler shall be 7:
provided on a suitable mounting bracket with connection to y.

h|^
"the shaft tube for oillubricated pumps.

~

233. Bowt. AssEMBt,Y. {
! a. The pump bowl shall be of close grained cast iron k.

I or bronpe, and provided with bronze wearing rings or other |
| suitable material in accordance with the chemical analysis .

1- of the water and experience in the area, as per Paragraph ,

224b. i

; b. Impellers shall be of bronze of the en:losed or semi- i
I

e
open type.

I

234. SUCTION STRAINER. .i

a. A cast or heavy fabricated type of non ferrous conc $
or basket type strainer shall be attached to the suction mani- ;
fold of the pump. The auction strainer shall have a free +

area of at least four times the area of the suction connections
and the openings shall be of such size to restrict the passage .

i of a % inch sphere.
b. This suction strainer shall tw required in addition j

| to intake screen, specified under Paragraph 143m.
.

235. Firr1NGs. .-

a. The following fittings to be furnished by the pump p
manufacturer shall be required for attachment to the pump 3
(Some shown in Fig. 200a, Appendix C). h

-. s
9 1 k;

.
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.-Discharge tee or elbow.
llose valve head (separable type), Section 44. .

IIcse valves, Section 44. 7-
Automatic air release valve and fittings, Paragraph g

235b. 'W
Discharge gage conforming to Section 45. i.
Relief valve and discharge cone, when required bv :~

rSection 43.
Water level testing device, Phragraph 235 c. [

b. A 1%-inch or larger automatic air release valve is .:
required to vent air from the column and discharge head y;.

-

upon starting the pump and also to serve to admit air to the c

column to dissipate the vacuum when the pureg is stopped. #'
"

This valve shall be located at the highest point in the dis. ,

'

charge line between the fire pump and the discharge check ~

:
valve. .;

Each pump installed in a well must be equipped .-
c.,.

with a suitable water level detector. The air line method
(Section 236) is considered as a satisfactory method of de.'

termining depth of water level. This device should be per.
manently installed.'

I! 236. Ain LINE METuoo or WATER LEVF.L detection. ;
|A satisfactory method of determining the water jI- )' a. '

1 level involves the use of an air line of small pipe or tubing
!and of known vertical length, a pressure or depth gage, and

I an ordinary bicycle or automobile pump installed as shown 4

0 by Fig. 236. The air line pipe should be of known length n
and extend beyond the lowest anticipated water level in the 1|'

well in order to assure more reliable gage readings and 1

1abould be properly installed. As noted in Fig. 236 an air
?

pressure gage in used to indicate the pressure in the air line.,

b. The air line pipe is lowered into the well, a tee is -'_'

placed in the line above the ground, and a pressure gage is
j screwed into one connection and the other is fitted with an

ordinary bicycle valve to which a bicycle pump is attached.
| All joints must be made carefully and must be air tight to

. obtain correct information. When air is forced into the line
.

"

| by means of the bicycle p. ump the gage pressure increases
until all the water has been expelled. When this point is

| reached the gage reading becomes constant. The maximum -

maintained air pressure recorded by the gage is equivalent ;
|to that necessaiy to support a column of water of the same

~

. i1 6..! 0719 B-10 m
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height as that forced out of the air line. The length of this Q,'

water column is equal to the amount of air line submerged. .J,

c. Deducting this pressure converted to feet (psi r;. ,,

bpressure X 2.31 = feet) from the known length of the air
line will give the amount of submergence. g* |
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EX A M Pl.LS : The following eX&mples With Tig 236 will ser'.c to Wl[ l
clarify the abose explanation, g

;wi tistumt a length (L) of 50 feet.

h,g,Ji= 10Pressure gage reading before starting fire pump (p.)
jLgpst hen "A" = 10 x 2.31 = 231 feet. therefore the water level,
4in the well before starting the pump would be D = L - A r 50' !-9 u

231 = 26 9 f eet. ihPrnsure gage rnding w hen pumping = s p,i a 8 psi Then V-C = 8 x 2 31 = IH 5 feet, therefore the water lesel m the well

h. 'h'{ .
when pumpmg would be D = L C = 50 - 18 5 f eet = 315

-

feet. Q,The drawdown may be determined by any of the followmr A .,,
methods : j i'|t al D - D = 315 - 26 9 = 4 6 f eet

t b l A - C = 231 - 18 5 = 4 6 f ee t b;

(
.q.".t e l p, p. = 10 - 8 r 2 pe t . g.= 2 x 2.31 = 4 6 f eet.

240. Installation.
b

24 . PUMP llotmr. The pump house should be of w@
character as will off er the minimum obstruction to the c;..- : h,.. -'

venient handling and hoisting of vertical pump parts. Other-
wise the requirements of Section 41 and Section 666 should f;

J
apply. 7,4

;,

J 242. OUTDOOR ScrTING. If in special cases the authority :1
n

having jurisdiction does not require a pump room and the *:
unit motor is installed outdoors the motor shall be screened.

,

and adequately protected against tatnpering. The scree.. it
'

e should be easily removable and provision made for ample y
ventilation. A sheet metal on iron frame is better than wood.

T
'j

243. FOUNDATION.

a. The pump foundation for vertical type pumps'

should be sub.tantially built to carry the weight of the en. .
a

tire pump full of water and the driver, it should be riod ,.

enough to withstand arid prevent any vibration. Area of the ff
base of foundation shoold extend at least 3 inches beyond

~,

4 '

the pump head base plate on all sides and be of sumcient
area and strength so that the load per square foot on con.
crete does not exceed the ordinary foundation standards, or ~.

two 1 beams of sumcient length and weight may be used on [
either side of well,

b. Certified prints can be obtained from the pump .'manufacturer giving the necessary dimensions.

Orn 3 }U-l2
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Top of the foundation shall be carefully leveled toc. "

permit the pump to hang free in the well.
1

d. Where pump is mounted on I. beam over a pit the 1',

right angle gear housing and driver should always l>e in. 4
stalled paral:el to beams, nerrr at right angle. {;

244. Meritoo or ERECTING.

Several methods of installing a vertical pump mat 3
n.

he followed, de wnding upon the hication of the w ell and fa'. I:cilities availab e. Since most of the pump unit is under. l.i ground. extreme care must be used in assembling and in. 4
. stalling it and thoroughly checking the work as it pro- ]i gresses. The installation should be made under supervision iof a representative of the pump manufacturer. 1

&

b. The following simple method is the most comm<,n.
1. Construct a tripod or portable derrick and use : ra

two sets of installing clamps over open well or pump house,
.

vi
After the derrick is in place the alignment should be checked .dcarefully with the well or suction pit to avoid any trouble gwhen setting the pump. j

2. Attach set of clamps to the suction pipe on which Mstrainer has already been placed and lower into the well 7"until clamps rest on block beside well casing or on pump e

e foundation. .y;
3. Attach clamps to pump stage assembly and bring t

over well and install pump stages to suction pipe, etc., until kcach piece has been installed in accordance with manufae. i~ 'i

! turer'n instructions.
.

I. Nott - A series of (;rawinn illustrating that prucedure will /

,,

! be four d in Appendix C. See hgures 244b.l. 2. 3 and 4 jL
,:

243. SETTING IMPE11ERs. The setting of the impellers 3yi

should only be undertaken by a representative of the pump v;g .j ' ~ ma 'al fact u re r. Improper setting will develop excessive %
| friction loss by rubbing of impellers on pump seals with re. )'l
| sultant increase in power demand. If adjusted too high there airl

wdl be a loss in capacity; full capacity is vital for fire pump C
service. The top shaft nut should be locked or pinned after ?: '

proper setting. ,j ' !
B-13

i 0122 v. !
%}

i QW
( Wi

-



.

) .1 55
n
Tp;j

he

INIl

Y. h
_i

-

'tment. snarr wantNe tvra rmes 20 31
,

'

250. Driv 6r. g'',
251. Mimi o ^r URIVE. j

a. The yuq uay be driven by a vertical hollow shaft $fi electric md.or m right angle gear drive or dual drive with mw
internal comWWien engisie or steam turbine. The driver 'itprovided mu'.! bt to constructed that the total thrust of 4 .

the pump, wh!6 ineNdes the weight of the shaft, im. L
pellers, and thst hydraulic thrust. can be carried on a thrust :
bearing of ast.ple capacity so that it will have an average elife rating of thr. year continuous operation. All drivers 4

$must be u con:tructed that axial adjustment of impellers .2%
can be made to pmemit proper installation and operation of y,

the equipment, j
b. hiotors shall be direct connected, of the vertical, '

hollow shaft type, drip proof, normal starting torque, low
.

starting current. squirrel cage induction type. The motor
shall be equipped with an antireverse ratchet,

c. Gear drives must be acceptable to the authority
having jurisdiction. Gear drives shall be of the hollow shaft
type, permitting adjustment of the impellers for proper in.
stallation and ci:eration of the equipment. The gear drive
shall be equipped with an antireverse rachet, j

c

d. Where internal combustion engines under manual
'

e_
control are used, it shall be the pump manufacturer's respon. ysibility to furnish a coupling of suitable design which will C

0 prevent undue strain on either the engine or pump by re-
verse operation. Automatic starters are equipped with an i

antidieseling device which serves to prevent reverse opera.
tion from nelf ignition during compression,

e. M dus,1 drive is used, all equipment shall be of ap. '
.

proved type and shall include approved free wheeling
__

,
e

clutches (see Paragraph 623.b).
4

252. CONTROLS. The controls for the motor, steam tur-
bine or internal combustion engine shall comply with the

;

sections of this standard which cover these controls. 6

260. Tests. J.
261. FIELD ACCEPTANCE AND SlfBSEQUENT TEsis. A'"EC4

(N{g~**am When the installation is completed, with wells and
pumping equipment all in place, and nece',sary adjustments

* * '
3y *

|} } j 0*tY "
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'

and connections made, an operating test shall be made in
'

..

the presence of the customer, pump manufatturer and rep. O;
resentative of the authority having jurisdiction. Ihmuite. k'

1ments regarding field acceptance tests in Article 910 s ioubl
he followed insofar as they apply, excepting that for well'

installations the test shall include a continuous run long
enough to satisfy the authority having jurisdiction that .

,

the permanent pump performs, as required, but in no event J;

shal the test be for less than one hour. ;

S
b. A yearly inspection and test at 150 per cent rated

enpacity to determine water level and condition of pump p
should be made. p
270. Operation and Maintenance. [('

271. OPERATION. .i i
'

n. In starting the unit for the first time after installa.
tion it is advisable to check over all electrical connections
to the motor and also the discharge piping from the pump. 4

Then momentarily operate the motor to see that the pump
shaft rotates in a counter-clockwise direction when viewed
from above. ;

'

b. With these precautions taken the pump may be .

started and allowed to run. Observe the operation for vi. f.g.
bration while running and also any heating of the motor. rf,, .

a .sr
'

272. VIBRATION.
,

9 a. Pumping units are checked at the factory for T
smoothness of running and performance and should operate L
satisfactorily on the job. If excessive vibration is r. resent f.,
several conditions may cause the trouble - a bent pump or "t
column shaft, impellers not properly set within the pump i

d|s bowls, pump not hanging freely in the well, or strain trans.
mitted through the discharge piping. $1'

;

b. If vibration develops later the unit should not be 9'

$ continued in operation. The pump manufacturer should be j '

requested to service the installation and to plaec it in proper - ;
,

running condition. .;

7 273. Excessive MOTOR TEMPER ATURE. This condition is 21
,

generally es7ed either by a' maintained low voltage of the j
electric service, or when the impellers are not properly set .

within the pump bowls. }'
0724 C-1 } 3'
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274. REPAlR. j 4
|

s. Manufacturer's instructions must be carefully fol.
,

<

lowed in making repairs, taking apart and reassembling the l'
lpumps. This work should only be undertaken by someone //;

familiar with their design. gg i
b. In ordering spare or replacement parts use the wg,

pump serial number stamped on the name plate fastened
,

to the pump head. 9 9
'y'.
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Chapter 300-Special Fire Service Pumps. iI
J '

j .310. General. M'
i 311. APPLic/. Tion. Special fire service pumps are in. M,

tended for installation in situations where the available;

supply of water is limited and draft of water in ex. D.;' !
.

'

;
cess of the maximum delivery of the pump would be likely *;

to reduce the supply pressure to an undue extent. It is not
|

.

,

! usually advisable to reduce the pressure in public mains 4 i
| below 20 pounds per square inch suction pressure while the M
j pump is operating at its rated capacity. Special fire service (;'pumps may also be used as booster pumps in situations, +
| where there is no deficiency in the volume of water a tailable

!t but the pressure is inadequate to supply the quan'.ity of Q~water necessary for efficient discharge from the highes* csprinklers. The authority having jurisdiction may permit Tthe use of these pumps for other special situations where
such use is acceptable to said authority. They are for use ;'

'
i

only where the conditions are not such as to justify in..-

stallat, ion of a standard fire pump. ;

.
,

:|312. Ust. Special fire service pumps may be installed iinstead of standard fire pumps only when their installation
is approved by the authority having jurisdiction.

320. Water Supplice.

4 321. CAPACITY. Installation of pumps shall conform to -

the applicable provisions of Article 20 and Secticn 121. >

330 Pump.
i

331. STANDARD PUMPS. Standard special fire servie"
pumps have nominal capacities of 200, 300 and 4T>0 gallons n
per minute with preasure ratings between 40 and 100 psi.
The pumps shall have such wrformance characteristics that !.the power required of the c riving motor will not exceed 30 *

horsepower at any rate of water delivery within the delivery '

range shown by the head. delivery curve of the pump. w
?" !' 332. SELECTION or PUMP. Selection of a pump for a

given condition should be based on the capacity and pres- q'
:>

sure conditions in the supply mains as determined by test.
$Q iand the capacity and pressure requirements of the installa. 'pp!$ 0726 C-3 f". il,
b,
&
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tion. The pump chosen should be one which has a capacit
and nressure rating not less than required without exceed.- !,

,

;

ing %e capacity limit of the supply main. Where a charac. 'i;

teriAc curve is not available it should be assumed that the h
pump may have a maximum suction demand of 130 per S,

>| cent of its rated capacity. y
333. PUMP REQUIREMENTS. The pumps shall be spe. w.J .

cifically approved for fire service. They should be of the 9
horizont. ally split case type. They shall have such per. h
formance characteristics that, at zero lift, the maximum p
capacity will not exceed 130 per cent of the rated capacity. F1

;p ,

ff) '340. Installation.

3 11. G EN ERA L. Installation of pumps shall conform to k-
the applicable provisions of Articles 40 and 140. See par.*;

' ticularly Paragraphs 41a, e, and f and 141a and b. ;

4
'

342. ATTACH M ENTS. J

a. Two pressure gages conforming to Section 45 shall It
be provided, one attached on the discharge and one on the !

,

suction side of the pump. F

b. A discharge fitting with valved outlet for attach. ."
-

|> ment of 284-inch hose shall be provided for testing -

purposes. .,

' & c. hicans shall be provided for automatic release of
- g air from the pump and for circulation of sufficient water

,

to prevent the pump from overheating An air release valve
not less than 1,s inch in size, and a 4 4 inch pressure relief '

valve set slightly below the shut-off pressure, are recom- e
,

'

mended. (See Section 46.) ;

| 350. Driver.
,

351. CAPActTY. Stotors shall be of such capacity that at
rated voltage (and on a.c. motors at rated frequency) their 'v
full load ampere rating u ill not be exceeded (except as al- '

: lowed by the service factor atamped on the name plate) $

~
~

under any conditions of pump loail. It shall be the pump a
4;

' manufacturer's responsibility to provile a motor of ample
| size to alrive the pump, taking into consiileration the suo
I

,

tion pressure. p '| ;

i

0727 C-4
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352. INSTA1.LATioN. Motors and their power supply -

shall conform to the applicable provisions of Chapter 400. i,i

.
See particularly Articles 410, 420 and 430 and Sections

3'
,

'|, 451, 454, 456 and 457,

360. Tests. i
* II361. S110P Trst. The pump shall be tested in the shop

with a dynamometer or calibrated motor, and performance N
efficiency and brake f'curves showing the head, capacity,ished to the purchaser Jr

'

horsepower of the pump shall be furn
promptly after the test, and, upon request, to the authority 7p

.,

having jurisdiction. . , , ,'

370. Contracts. N
-

371. PURCil ASE CONTRACT. It is recommended that the Q
'

pump, motor and controller be purchased under a unit -

.
*

contract.
,

'I
u
4.

I
,

.

*i,

.

,

'
.

f

|

,,

|

,

.!
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' PART II-DRIVE AND DRIVE CONTROLLERSi ,

FOR PUMP. 5
'

c
Chapter 400- Electric Drive .i,.t

.

410. General. ij.
'

411. Et.ocTRicAL EQUIPMENT. Electrical equipment Ifshall comply with the National Electrical Code (NFPA
No. 70), except as modified or provided herein, j,

Nots: See Par, 2421 of the NFPA Standard for Irtstauntion I
of Sprinkjer Systerns (NFPA No.13) regarding supervision of '

.

centrifugal fire pumos constituting the sole sprinider supply.

420. Power Station.-

i 421. SINGLE POWER STATION. When current is taken i. <

from a single power station, the station should be of
'

noncombustible construction, so located or protected as to .<

be free from chances of serious damage by exposure from j|
; ftre, and the design and arrantement of apparatus within 1.

It such that there will be but ittle chance of interruption J
.

of service. 'i
!

422. FROM A Sun-STATION. Where current is taken *through a sub-station this sub-station should also meet the
requirement of Section 421 and in addition the number and
arrangement of cables between the station and the sub- ),%[station should be such as to practically guarantee con.
tinuous power at the sub-station. J; >

423. OTIIER SOLTRCES.

a. Where service cannot be obtained frorn a power i
station or sub station meeting these requirements, it should 1

i be obtained from two or more stations or sub stations so <
,

located and equipped that an accident or fire at one will not, .

cause an interruption of the service supplied by the others,'

b. A private generating plant located on thc prernises
I served by the fire pump,if in a separate power house or cut J'

off from main buildings, will be considered as a power
..

.

station, and may be used as one source of current supply. "

i,)07/9 C-6
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430. Power Supply Lines. h!r,

(See Fig. 430, Appendix C, for illustrative Dingrams ) ;,f'-

'
1 431. TYPE or LINES. t,

ea. The lines between the I tfC
' ,

room should be of such number, power plants and the pump
'.
L2,r..so arranged and so located ,

that there will be small chance of an interruption of service ~ '

to the motor, due to accident to the lines. 5 '

b. All wiring |n the pump room shall be in approved
, ,

Whn.w @4/
,

rigid metal conduit, electrical metallic tubing or liquid tight t f

%g/7
i

',

flexible metal conduit, or for 600 volts or less may be ap. # dMI proved mineral insulated metal sheathed cable (type M1). - %
~

Nott : Where the monetary values involved are large and A d ;b U
the cripphne of this pump sersice wuuld serinusly affect the pro. ~. 4, \h,

tection of the property. at least two separate Im:s frum the T'
,

( power plant or plants to the pump installation should be prosided g 4'p,J 'n h
'

The hnew should be run by separate routes or in such a manner .

pf:PJ
' 1 '. K'that a failure of tnth at the same time will be only a remote

possibihty. <
.

. . . . .

Where current is taken from an underground Edison 3. wire - ) ,-. p
system it will be considered that two independent hnes base
heen provided if connections are brou' .t into the pump room ;.'5e''-

4 '
. .

?
,,

-

;j from two street mains or feeders not terrmnating directly in 4.f r

the same junction box. %n %,
h L ^ ,. ' q ' |A complete underground circuit from generating station to

pump is strungly recommended and should be obtained when
,$, ..rg' - 1 ,d.

'-

practicable. When such construction is not available, an over. ''

S
head circuit may be allowed. but that part of the circuit ",3)acent #( t 4
to the plant or exposing plants should te run with spe I refer- ,

'M ''

9
, . .

ence to damage in case of Are Where the pump roo s a part - ''
e

of, or in close proximity to, the plant which the pump designed ' .
'

f[vp .' .
.

to protect, th( wires for some distance f rom the pump room ;;
sh'ould be undt rground '

.
-'

L
432. CAPACITY OF LINES. 4 j ' yj

a. Each line between the power plant and pump room T *. 3
shall be of such size that its carrying capacity, as given by y % ,. -the National Electrical Code (NFPA No. 70), will not a3 .. h '

he exceeded.
T f '.]

( "; i
8 ft?b. The voltage at the motors should not drop more

than T> per cent below the voltage rat;ng of the motors 43:'II

I when the pumps are being driven at rated output, pressure, W pf'.' 4'

+
.

and speed, and the lines between motors and power stations M"
4

are carrying their peak load-
| c. Where squirrel cage motors are used, the capacity

of the generating statsoa, the connecting lines and the trans. ,

'"" formers shouhl be ample and such as not to cause the voltage ",

( 0730 3 iC-1
m 3:

5*,
,

E
:.- -.-.- _ . - . - . . . _ . _ --_- - - .



_ _ - _ - _ - __ - - -

gp_y;; qp3.g qg,wymy;ypppyp;ns**cmmownw %y;-. c m m~rwetacwn~* p-
w ag g &p ;,g- g. ;;.;g;py g gt g*( y ?MTMQQC, M ; ' w O w'*km nend'.2cM uh m w q'wr

kM N n~

& &&n.sm% &%,W y= vp?,t;&WM.ms$p[w,r%a %w. ~ sjf_..M@h:% c,r
JWhhhMMNdMNkhiMkfk%TNhNUdh[t,maGT 7''@hNWMMFTMM8$@WD

' * "

M4%)q%ua&$
)' DP s 5AMbIMQ3 hj

- 6N. ~ QQ!ikg;N& fGfny@; M YM &,i;f
m u :mM eg ugL .m

.

1 - . o&%:yy# ynM;m&hR. ._ .. w
$s &'|ZQ

QQg.q
D L %v : *W%w% ;wwpN Q Wj$W= LWdm? LM"p"T" %q' 4+"L"R mp.my^ "s 7 ' Sy%=--h j '* " "

.m %.u

e um hnsm;wv
-c

- .t ..

my?.h
Q

~

R $$,0
'-

;
-- -

, M h. __ _ "' C """L _ .. ___ _29.9
S.v

. [ ye .
A.

,4

N to drop sufficiently f.o prevent the motor starting (not more bW,u <6 m' "e , '

than 10 per cent below normal voltage). 1:q
'-

.I d. When 208 220 (or 208 220/440) volt motors are D'
-

6.d,d, used on 208 volt nominal lines, the 5 per cent' voltage drop p3D
"

l y

allowed in 432b shall be figured from the 220 voit rating. Mb+-
LW OM(_ $2 433. POWER SUPPLY PROTECTIVE DEVICES (Fuses or cir. QF _cuit breakers). QW

-

., u aW Such devices when installed in the power supply h--
a.

'~
? cirruits at utility plants rubstations. or plant load distribu. O!

tion centers ahead of the 6re pump feeder circuits shall d$ihold indermitely stalled rotor current conditions of the 6re M
'

9 pump motor (s) under maximum plant load. %P b. Such devices (fuses not recommended) when in. M.' stalled in the 6re pump feeder circuit shall hold inde6nitely Qstalled rotor current of the 6re pump motor (s) and others

necessary associated 6re pump inctallation electrical ac- j
cessories. ,

_

,,
| Non. Each ungrounded conductor sh .uld be protected See *;_; also 514h

gy !
"

(40. Transformers. ' $[
441. INSTA.LLATION, Transformers shall be installed in Waccordance with the requirements of the National Electrh al jj_

Code (NFPA No. 701. If in the transformer room. there g
._- should be access from the outside of the building. ogf;
.-

ih:
~ 442. isolation. Transformers supplying current to %

~ the lights and motors in the building served by the 6re
pump may also supply the pump motor, provided all load ,

2:-
'

_ except the pump motor load can be quickly cut off when ""Y
necessa ry. Switches for doing this must be in the pump

- room unless transformer room is near pumn ro^m, in which g
~

_ case they may be in *.ransformer room.
.v > ,

m.443. LOCATION. Room containmg transformers in- 9.r#t - m

,i stalled solely to supply current to a pump motor must be giH- dry and heated in cold weather or else the transformers W~

must be normally left connected to the supply lines. JAh3%A? 450. Motors.o. 9.m. . . w"
451. TYPES - 600 VOLTS on LEss. Electric motors are

(ipp?M
c"b _ an accepted dependable source of power for operation of t

4 centrifugal 6re pumps. All 6te pump motors shall be rated bfor contmunus duty and shall not be used at voltages in :q4 4

b g?
,
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![4sfM excess of 110 per cent of rated voltage. it is the pump Md@@#$d'
i f y y j @ 4; @ Wf$ manufacturer's responsibility to provide a metor of ampit hMF'

t

4 Y, m p t4hp %g,.o.,
% size as specified in Section 153. Only motors wound for 20( m:x e' c e

or 208 volts shall be used for 208 soll sers ces when the volt- qL

y@W, yh dMWs- . age may be less than that detecr. lined in accordance with |
, ,

pd 132d. Direct- or alternating current motors may be used ppMy p.iin accordance with the following requirements:

$@g
k

M m w$'( W@g'
we

M gM}:gp a
a. Direct current motors thall be either of the stabilized$My %r;m M g gQ;;p. shunt type, or cumulatne compound wound type The speed of r

WMe Awmi
F4g the motor at no load hot shall not execed the speed at full load %WNMCM/ W hot by more than 10 per cent.

h@Z:EOM }i'! MDf;,
^W-

d of
gMdh".f2M|DQd b. Alternating current motors may be of the squirrel ca; c

[EM mduction type with across the hne type starting equipment un.
less their starting characteristics would be objectionable to the g4 UMg&gg- [b compans furnii. hine t he pow er, it, whien case primary resistanceh* Q v W 4 Ms

**"ii primary reactor or auto-transformer type starting may be em- f TO O t
! y<

) plo>ed or a wound rotor type of motor with appropriate starting m
equipment may be substituted

i E!-
,

' + 1
Squirrel. cage induction mntors should nase norriel st o f-

eng nnd bo okdov n toryve. The lurke d rotor c urrent of three. 1 ]
'~ c

phase, constant speed, induction motors, meas ured with rated q
'

soltage and in quency impresi.ed with rotor lorked shall not ex. 4

wf- :i

% cerd the follow mg s altes
t

,e vt Afotor Pesignotion N* * %. .,INEC Cude Letteri ,?Yi |% $ . . * .
,

Y Lwked Rotor Curo rnt 220 Volt s 2% Volts
;gQ,4Th re e Ph.o.c A to ond 4 to und

M y{ Rated 220 o' 210 Volts including including
'

4lh Q . ,

^ Horsepov er t Ste Note Ii IScr Note El ' - y ;Q >,

5 92 H J fp
,

7i< 127 H H 75y
= ~ .A

M 10 162 G H

du 15 232 G G h~ I.' . .

J 20 24o F G U

% 23 363 F G y.'

40 580 F G
'

Ap-
e 34 435 F G a ..

f'"
G

50 725 F G.

"

6n H70 F G .

'

Qp 75 1085 F G 1
% e ilmi 1450 F G .

s" 123 1815 V G 9.
.

2 150 2170 F G g'

B. 200 2900 V G -

* e
3 Norr 1 In the foregome table the locked rotor currents are y.

.

for motors rated at 220 or 230 volts They are approtmately sis1

. .,

] t imes the f ull loa i current The corresinndmg s alues of locked 4 ;q 74..L *
de- g

multipheat.oo of the s a,ot her s oltages shall bef or motors rated at
.

rotor cur rent
_ g yk. gyluc * shown tiy the f oHow ing

A termmed ti> "9 pxgjrf3Au f net < >r s
'
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3 4; % - w 3vm -

7ml42 elm WU...F 1Wd
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20_._ . _41 wgh$r?%s.n a.pyv n. terme ours
w

g,, g and.W
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3y @hj,
;

&''[ l?ated Voltagr Fcctor My
; 204 Volts 11 . ?dl ~

4 44o or 460 Volts 05 QM@,
'

.h . - 550 or 575 Volts 04 ei
Any other Voltage Ratio of 230 volts to %QT 7<

the rated voltage. T p#p -N h' 7N% i For example. a 15 ILP.,460 Volt motor would has e
$$ a W of 116 ampercs t R9)F*e

h!$-yQ Nuit 2 : Cule iciters of motors rated for 440 or 550 voltshg shall conform with thow show n for 220 Volts Unic letters of Ap W |..) FifF'g,g motors rated for 208 Volts. 460 Volts. 575 Volts and all otherf- u<x Voltages shall conform with those shown for 230 Volts U% t6-* ( 9 n.:Ma :

L k$ 452. TYPES - IN Exctss or 600 Vot.Ts. All fire pump M.%
,

h motors shall be rated (or emtinuous duty and shall not be gM[7 :jyL?"
, , ,

#" used at vohages in excess of 110 per cent of rated voltage, P
ffp!'Voltages aoove 600 are not recommended for fire pump

,;j yservice but where it is impracticable to use low voltage,
higher voltages may be accepted by the authority having e ;j
jurisdiction, for motor ratings of approximately 75 horse- % J3
power and larger at 2,300 volts and for motor ratinn nf .

*-

approximately 100 horsepower and larger at 4.000 volts.

453. CURRENT LIMITS.

$ $('a. All motors shall be of such capacity that at rated" ~

voltage (and on a.c. motors at rated frequency) their full Np%
load ampere rating will not be exceeded (except as allowed $d7
by the service factor stamped on the name plate) under any gg :.
conditions of pump load. .

' ^

b. Motors used at altitudes above 3300 feet shall be d4
!Mk{py;

m
% operated or derated according to NEM A Standard MG1-

M._ - 14.14 (1963). (%ru . ~ . .,

% , W fMP ~
454. M ARKING. i 1 a -O.um n

a. Marking of motor terminals shall be in accordance yagMw with the current American Standard C6 for Rotation,

Gh%g
e Connections and Terminal Markings for Electric Power

(pp.y Apparatus.

b. A name plate shall be provided showing the % @.
% foll%ing information: kN '
EE M- W40,hty.
5*37 y

i DIRECT-CL'RRENT Motors - y=gy.p.g*
g%s$$$

'Q' Fhbg
Linnufacturer's type and frame designation.

hRated horsepower output.
.ahp_ ND$,, _

,
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w%qQ R+ A: q
Time rating. 4G.mH

e crt.r.. ynggge. wp-

A yA n -

$p %- Ambient temperature
n %~ Temperature rise or class of insulation.

W$@h%y RPM at full load Whh~,

A wy Full load amperes. i@ 5616-7 #dJ" Shunt or compound wound.Y
wG.Wl4 ',F.m. -

| % @
a'$ r ALTERNATING-CURRENT MOTGRS - W,%*s nW s . w%f8TwM Arn Squtrrel-cage Motors - wm ;;u ,q wL gyMWE .. A Manufacturer's type and frame des:gnation.e

m, m,m ,'
-

,y mLLM Rated horsepower output.u

wA . v
$a.w

w sTime ratmg. t% w. .
. .

U Rpm at full load. '!f4 ADD'' Frequency.
"gMjpg

-

d1
~

Number of phases.
gpW[.

s .

h:i " %' c. g4 Volt. age.
' y Full load amperes

:n A C., ode letter
.

V! wm, .,
y&p w$$u& }

-
dervice factor, if other than 1.0.*- ~

i
Temperature rise or class of insulation and QR

.kh.:s% ,;, .ambient temperature.'e
.

<

..
.

"' X Wound Rotor induction Motor- &&') L- In addition to information required in pre- MMg k' vious paragraph, also show secondary am-
7@;,5:^h[d

i

peres at full load and secondary voltage. ;,4;.

f- 100. M,ATER PROTECTION. ~[ 5NS'
..

M
"k R%-

Open motors whi(a are subject to possible splash r%merJM
a.

, - - of water from hose connections close to the pump, shall be we-
-

R protected against such splashing by some means such as a Mgik,t
M noncombustible, moisture resisting partition, furnished by R%E

the pamp manufacturer, installed between the pump and IUi4Rtw
WE% & the motor.

(d%%Ff*^ W Fw%-

6 % b. Drip-proof motors shall be arranged as described p bg?
,

.

above imless the hose valves are located outside the pump gtLi$get.
room. ppy.

Splash-proof motors shall be acceptable without Es%c.-.
'

Th splash partition as described above, providing the ventilat- E'&cs'
7~ ing inlet and discharge are located so as to prevent impact Eig'

yh,hp. L.,f of dripping or splashing' water on windings o. other ener- w% yaA gized mechanisms. jG Ny . e
gy; y

C-1g wv9
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Qp ,q
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y p
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3;}Qfyfs,;y;;
n m

usme cam 20 43 nn
m.Tg'hg'f d. Motors of totally enclosed, fan cooled type shall be W
*74Q

M6, +4 acceptable without splash partition. They shall be scaled at
6 M d'4&

;

%%
y fu the joints and have conduit fittings arratiged to prevent the 1

N M-N C"QMu: ? entrance of water. W
Nori:: See item 19 in Appendix A-Glossary for a description of M if

g~ bg..a the vanous types of electric motors jyd yhigh" .

ab:ttp#fi|g
~ a a e. v. g.w

[g e

Tr%.AL , 456. OTH ER FEATt'RES., %

a. Motor shall be equipped with anti-friction ball or h hhhi roller type bearings mounted so as to be efrectively sealed wx*mzw
;

against dirt and moisture, % Qj
~

b. Instructions as to lubrication and care of motor
g

ND#

M
( bearings shall accompany each motor.

c. The terminal box shall be of a type which can be D
| arranged for attaching conduit at sides, top or bottom. A ,5^

,

-
- totally-enclosed fan-cooled motor shall be provided with a O

em . - iwatertight conduit box. L

A- d. Where unusual moisture or abrasive dust condi- 1. WE
* g '- specially insulated to withstand such conditions. Under 3pf t@h

tions are anticipated, motors shall be of special type or QI
da.k such conditions high voltage motors shall be totally y@* W3f" enclosed. n..

i
45*7. CON FOR M A NCE. Motors furnished for centrifugal-

,
fire pump use shall be guaranteed to conform with these 97. Je

; specifications. .: a - s.
.%

8, e.

'
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ELECTRIC DRIVE CONTROLLERS 2 7EIF dna pay.m9
w 510. Raquirements for all Controllers. S W NIN f M D.r. ey .:a,

k 4U

N iD h [M$d
511' GENERAL'

a. The following specifications cover cor. trolling equip. %g g g g ggment of the nonautomatic and automatic types for electric jgr q.
motors driving centrifugal fire pumps. Chapter 100 dealing ##MW $g,,1
appropriate, g"* 'M]
with the electric motor drive also applies insofar as it is Mf0M

'

b. Automatic type controllers are recommended for F5
use only where the fire pump takes its water un ler positive %e.

9pressure and their use is not recommended where a suction ;

lift is involved. q~

.i t

c. All controllers shall be specifically approved for .. w"fire pump service. '
'

.

d. The control panel shall be completely assembled,
_ !

"

wired, and tested by the manufacturer before shipment from * m- O
the factory. -

'

|
e. Voltages above 600 v are not recommended for fire j m

pump service, but where it is impracticable to use a low -

,

voltage, higher voltages may be accepted by the authority jp
having jurisdiction. High voltage controllers shall be rated p
at not more than 5000 v. (See Article 520).i %

" '

f. Controllers conforming to this Standard shall be , _ . _

marked " Fire Pump Controller" and shall show plainly the ! -

h,,gyname of the manufacturer the identifying designation and
hv _ethe complete electrical rating.

512. LOCATION.
''

g=m

; -(
a. The controller shall be located as close to as is 'l

practical and within sight of the motor. - irlikw
b. T}ie controller shall be so located or protected that f.,

F it will not be injured by water escaping from the pump or ' dy _ d
g connections. Current carrying parts of the controller shall r gn.ag %@.

h h @L(
he not less than l'.? inches abo ~e t'he floor level.

c. A clearance of not less than 31h feet shall be pro-
r,gsp vfvided at the rear of enclosures designed to be inspected and sn~

service from t le rear. Wyn* *
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na+3E"( q' 513. GENERAL C0NSTRUCTION. Q , 'ef
,

. .

a. EQUIPMENT. All equipment shall be suitable for b,kh
| % use in locations subject to a moderate degree of moisture Teb

o such as a damp basement. hEl$TM.

b. MOUNTING. All equipment shall be mounted in a'

gs substantial manner on a single, noncombustible supporting %!v ',

gg QQ %@structure.

kED enclosure. The structure or panel shall be secure. MIc.,

g %W@ ly mounted in an enclosure (s) which will protect the equip- pg
gif ment agamst mechanical injury and falhng drops of water w_

striking the enclosure from the downward vertical, j-'
w

d. CONNECTIONS AND W1 RING. [
s.;,,

1. All bus bars and connections shall be readily ac- g+cessible for maintenance work after installation of the con- "troller without disconnwting the external circuit conductm. ;

2. Test Connections. Provision shall be made to allow
FMthe use of test meters bv one of the methods outlined in the' -

following paragraphs (a) or (b). Nb
(a) Terminals shall be so located and arranged that %

{
a clamp-on or such type meter can be safely and convenient- %eh. .

,u ly used, or
P $4h~

(b) There shall be provided, as part of the control- II;bsh ler, a readily accessible test link or equivalent means for $h*

M@ dL W 4

connecting a currant measuring instrument in one,discon.of the %|

motor circuit conductors without the necessity for *

a necting any conductor which runs outside tlie equipment N
enclosures. The test link shall be connected between the ddh-

*ftt isolating switch and the circuit breaker. p3?pLp y wWe 3. Bus bars and other wiring elements of the control- I $] ler shall by designed on a continuous duty basis, except that M
conductors which are in a circuit only during the motor
starting period may be designed accordingly. || h-

, rg-p ' d PROTECTION OF AUXILIARY CIRCUITS. Circuits which @g~,mg e.

hw are depended upon for proper operation of the controller F .R,

% shall not have over-current protective devices connected in GP -

k them. CC~ "
~

-
n&v

' C'< m f. EXTERN AL Ol'ERATION. All switching equipment for ;

W}fD
2 .m .

f - 1 ',
-

YO O737 ' , .!
, W. % 1m & - M#

*
-
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w%g ypg manual use in connecting or disconnecting, or starting or

$Et@y98d%p@#stopping the motor shall be externally operable as de6ned
pf MRA in the National Electrical Ccde (NFPA No. 70). The iso-*

@n.g;geMPb4@Sh lating switch shall meet the requirements of Section 514. nW gesi .L u -e.,%mwn
7[n~$nw tCyggp W1 RING DIACRAMS AND INSTRUCTIONS.

%a %mQ 1. A wiring diagram shall be provided and perma- %KdMD >

g g.

h SWTM nently attached to the inside of the enclosure. Ari M.w a n L
4,phN+S

wy,

M d.y) Y
v MYAll the 6 eld wiring terminals shall be plainly! M o

h.4n.NhED marked to correspond with the wiring diagram furnished.
.

J Wm
~ 4% h. M ARKING. Each motor control device and eac! M52DEde

'

. **9

,
.

f@e W
switch and circuit breaker shall be marked to plainly indi.'

y 1T cate the name of the manufacturer, his designated .dentify. -
ing number f.nd the electrical rating in volts, horsepower,

".
7

m

; The markings shall be so located as to be visibla after
~

gamperes, arequency, phases, etc., as may be appropriate.
j

._
g

installation. C f._ |
in

| i. I N STRUCTIONS. Complete instructions covering the d"hp6 operation of the controller shall be provided and conspicu. u -e

J W "{ T*:hrMh ousiv mounted on the controller. Pump operators should T%4 be f'amiliar with these instructions and should observe in
% J

detail all of their provisions. Lg.pf y,
y(h yWW

|' k.
r

.

1

| 514. CO M PON ENTS. Eph
.

igd @AQ
W ?& iy- g!, ta. ISOLATING SWITCH. Except as noted in Paragraph

O
""

h{MW
'

T531b for limited service controllers, a manually eperated
isolating switch shall be provided within the enclosure, con-
nected on the supply side of the circuit breaker with one SFIJ K

DN.- pole for each branch circuit conductor. f g
y -.

1. The switch shall be externally operable (see 513f) t
g E-

and the operating handle shall be provided with a spring 9.

-q
1 x1 latch which will not interfere with the closing of the switch. W.a

0% .

gdp%
d3

' but shall be so arranged that it requires the use of the other'

1 W
m

.

hand to hold the latch released in order to permit the opm-
$

i
- ing of the isolating switch.'

ppm'

The ampere rating of the switch shall be at least g%6f g5Agmj m 2.
j 115 per cent of the nameplate current rating of the motor.'

vd q pm .aM

3 $.; % ; g ;gj 3. The following warning shall appear on or imme- Pp
p;wg9 diately adjacent to the isolating switch:

ff- n_%g W ARNING - 1 O NOT OPEN OR Cl,OSE Tills
. ~ . ,

eM o_t0 7.s e opx*p
h 55 f5

_vcas.a'at$m&WW&,<dgMggL.3;$!?&h*ww xg yLq.9d .

% d@ s m p 9 kg QQ g (!E9 W@%WJSM
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SWITCH WHILE THE CIRCUlT BREAKER (DISCON. $h.pnM4"b,a.N
%

i;
f~F T

7/I
G NECTING $1EANS) IS IN CLOSED POSITION. %cyw M i

% W^

WW@$dhi
Ex-

b. CIRCUlT BREAKER (DISCONNECTING h!EANs). M PY
:M ' 3 cept as noted in Section 532 for limited service controllers, f

%@d %MW &: the motor branch circuit shall be prctected by a suitable N9 magnetic trip-type circuit breaker, connected directly to Wr&fMEM-- the load side of the isolating switch and conforming with b,A W > d W /yf M. tT
?J k the following requirer.ients: M/MEttNo other overcurrent protective devices shall be%.gg

in the motor circuit on the load side of the circuit breaker.
yM '

1.

M[g%"

Norr See Article 433 for rating and setting of overcurrent de-
.,

vices in the circuit on the line ude of the circuit breaker. See
Q[yjp]fh ?._ _ MQ

Q - ]y'b 'National Electrical Code (NFPA No 704 for the number of over-
-

(hg - ,3 9
-- current units required for circuit protection devices

-
.

g It shall have one pole for each ungrounded branch 4 h
2. gy 3gg circuit conductor,

It shall be , externally operable bee .513f).
- $|,

l | 3. $
l- 4. It shall trip free of the handle. 4 y

4 M:,3&. Its rating shall not be less than 115 per cent of the 3 @ m215.

);"_ rated full load current of the motor. g4~4

$ 4It shall permit normal starting of the motor with- . y w f:1
.

6. a;
I out tripping. /, %

7. It shall provide stalled rotor and instantaneous g 7I short circuit protection.
e[.1

WFor a squirrel cage induction motor, it shallL s(a) a~be of the time delay type and have n time delay of not over JIM E',~

20 seconds at locked rotor currcnt (this is 600.per cent of N .hrated full load motor current for squirrel cage induction a y,
motors) and shall be calibrated up to and set at 300 per A -T
cent of the motor full load current.

+n

dC 8,'

For a direct-current motor and wound rotor, --

T( %(b)
alternating-current motor, it shall be of the instantaneous_ s

4x 7

type calibrated and set at 400 per cent of the motor full $ -k
| load current. % W

lts interrupting rating shall be adequate for the A war! . ,

^

M W'K

3
circuit in which it is used, and in no case be less than 11.000 3.. m,

7
amperes ( symmet rical) . Nkk

w> w

9 The required interrupting rating sh,uld be ob- Me?$-
*10 i en wJ--

# o-2 y- W5p av* '~

wisWign g % y & % [w;
-

' ~y

N3"*4;f8insM44thwg%
5MkMhF h[ ;
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mmw TABLE 514. 5..e g;M., ,;3

sy* d- Interrupting Capacit~y of Circuit Breakers of Fire Pump WACP -

%[MWC.
Controllers When the Electric Supply*

M.s npmu , is Through Transformers
sAi% ; y

$yj g" (See Paragraph M4b.8 for general ruhr for determiti. W.whtw

WyivA N ing the interrupting capacity of circuit breakers of fire bE7D .1
'

$E,.einkN . purnp controllers.) mmi*.
a :.mhtspx|N i Q:f.'a ,

&3 nfgryfwe
';pN.m ~~

;J -- ;g-%M
.h , /.bv . ! C of Cir Dr of Pire Pump N%M" ;A ''

%|M;si
~7 Conten"er _. Ami et e s 5 s m't.et rical 4

' M,,g.u?Sd. 9
2,

,

.79['q* C
<. ,

'|n"
AO Cap irit t of 1.er rt h nf No brnneh Wit h t,ranc h f

-

* ^ ' '

W'[gb%.+ * gTra n* for met Tr an s f ormei Fire Pump Ctr Br Cir Dr
c
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g

M@gg;rgdp t.ained by the purchaser based upon the maximum possible'

g short circuit current at the pump room. The values, which t
are approximate, shown in Table 514 may be used as a Q4Qjp

9[M. guide. NWuhp ww-
|

- 10. A nament with the legend CIRCI'IT BREAK- nMNO
ER - DISCONNr WG MEANS in letters not less than M*#' SS
3 rinch high sh ' on the outside of the enclosure HWW,

adjacent to the a > pi n t, le circuit breaker. MM- e- ^

'I c. MOTOR . motor starter shall be of hMM* -

/[f the magnetic type .
: each conductor. @hkk.,u %n,a

1. For electr. 4 educed voltage start- &tbi.

ers, timed automatic the notor shall be & %'

provided and the periot' :;cebratic.a shall not M bk...

exceed 10 seconds. y
, 7

2. Starting resistors shall be designed to permit one p
{(5 second starting operation in each 80 seconds for a period ; ~

of not less than 1 hour. L r
y-

En 3. The operating coil for the main contactor shall be

Q(s j g- 'dd(
-- supphed directly from the" main power voltage and notG

through a transformer for controllers of 600 volts or less. g
Ed d. ALARMS AND SIGNAL DEVICES (ON CONTROLLER). twN #jY.; _ ,.

| A 6w or 7w candelabra base 115 125 v. pilot lamp shall be '

| connected to a pair of power supplv conductors directly on *Nf* e'

d the line side of the motor starter iload side of the circuit $M M
g breaker) to indicate that the circuit breaker and test link bL p-j
gedt are closed and that power is available at the controller for FM m
"f starting. The lamp shall be accessible for replacement. [h M

~

NOTE: It is recommended that the lamp operating voltage lie less
'akg than the rated voltage of the lamp to insure lonc operatmt; Ufe %< -y;aDd When necessaiy, suitable resistors or potential transionners k ?..

w'm, should be used to reduce the voltage for operatmg the lamp. 7' j''
j p "r e

h e. ALARM AND SIGNAL Devices (REMOTC). Where M [
* .Dthe pump room is not constantly attended, the author-w-

ity having jurisdiction may require the controller to be O
%,iPjfgh equipped with contacts to operate circuits, not exceeding g#5t

-

g
J OhtS 125 volts, for audible or visual alarms at a point of constant h, ids
hg L.cendance indicating the following: @bcg

* '

W
$gn .3 1. Controller has operated into a pump running con- gym

G, ;1,Hhy
. dition. &f9fdti

g?d 2 Trouble on the controller or pumping unit. .( bw mint
W;;%M -m .s errw

# ?&g ^s.f Q% .

U?: $k E
wrm - Oy41 D-4 s;heg.

}Nbbk IMM$NNh
g Py.

-- - - - -- - - -
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3. Power availabilitt signal: An audible or visual
. d@ g @. g w %@ n c'.,- - alarm, or both may be required to indicate loss of line |m er p .g g|,

complished through use of a drop out type. of relay con- gggggwn Non hne side of motor starter in any phase. This may be ac- g.g .S hw
bm.w s ,.g m./M3 t rolh.n; an alarm circuit energized by a rehable source of on pn

power supply. The relay contacts should close on failure g 9 3M@of voltage. 1,nless the power to this alarm circuit is ele <- m % NW
trically supervised, the controller should be arranged to 3

Oe start upon failure of this alarn, circuit power. gg , hg - .,. y
,

s.edu.wyhp
s

y:. m ~wspap 9"
515. STARTING AND CONTROI..

Ag%:4dV.h
wMMP,! WM95 Ma

q a. The following definitions are from the N,ational ung
Electrical Code (196k): m

-
-

v.
I 1. Nonautomatic : Nonautomatic means that the im. '

t ''a
plied action requires personal intervention for its control. jf

| As. apphed. to an electric controller, nonautomatic cont rol does
not necessarily trnply a rnanual controller, but only that personal - -3 4

,,;1'3 inters ention is necessary.

2. Automatic: Automatic means self-acting, operating j
by its own mechanism when actuated by some impersonal 'l #4

ak influence, as for example, a change in current strength, .. .W t ,J. i-

! pressure, temperature, or mechanical configuration. 4;3
, u 4-

b. NFPA No 20 contemplates that : pg y
1. Nonautomatic controller shall be actuated bv elec. ie

-

trical manual and mechanical manual means.
'

.p.'d.
-

g
2. Automatic controller shall be operable as a non- M'-

-

I automatic controller and also by other nonpersonal means MW
7 j such as: low water pressure, tripping of deluge and dry gg (dig

i pipe valves, etc.
M %w:.

. d._yc. SONAt'ToMATicg .
6 1. Manual Electric Control at Controller: There shall $$Ey] be a manually operated switch on the control panel so ar- 4%

"

7 . ranged that when the pumping unit is started manually. $ @2 d"
'

its operation cannot be afTected by the pressure switch, and ,' E"g
a so that the unit will remain in operation until manually Qpshut down, except that an autotransformer reduced-voltage g.,

_
type of starter need not have electrical control means for __ M6
starting the motor.* .

FS"ET
Ar caIi 2. Manual Electric Control at Remote Station: A dd i-

y~ in.nal mnt rol stations for causing nonautomatic continuous SMi$Uopor nion of the pumning unit independent of the pressure- dg%$
ghyg .; actuated control switch may be provided at locations remote %
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we;Ah M from the controller, but such stations shall not be operable DeM -$n- to stop the unit, b,,w p~qr i
3g

e um
frk 3. h!anual Afechanical Control at Controller: %t.s+M1

'

(a) The controller shall be equipped with a handle MTQor lever which operates to close the motor-circuit switching 66b
mechanism mechan.the motors independent of any electricj;Pu m.. ,

ically for nonautomatic continuous run- MGJ' ning cperation of
.

WS
control circuits or magnets (or equivalent devices) and k%Q', ,.

independent of the pressure-activated control switch. Odb,

5feans shall be incorporated for mechanically latching or G.%$& 'T holding of the handle or lever for manual operation in the

E{M.cE@gm%-d actuated position. The meenanical latching shall not be
gy . automatic, but at the option of the operator

.

p nv.ng
! (b) The handle or lever shall be arranged to moveh* d Minc

p@EMJhin one direction only from off to fmal position with the ex- @Eception of the autotransformer reduced voltage type starter.
(c) The motor starter shall return automatically i$ N

to the " oft" position in case the operator releases the starter WfShandle in any but the full running position.
3 9 R,.1,.y"d. AtTTOM ATIC R
A 904 %

1. Water Pressu. re Control: An acceptable type pres- SI d
. unsure switch harm.g mdependent high and low calibrated 3rg

adjustments, and which is responsive to water pressure in qdt4 the fire system'shall be provided in the control circuit. rgg
Notr.: Test Device: Suitable provision shall be made for reheving
pressure to the pressure switch to test the operation of the con. @b p

9 9
troller and the pump Wigure 515d.l. Appendix CL { g

2. Fire Protection Equipment Controh When the pump Wt
supplies special water control equipment (deluge, dry pipe C QDvalves, etc.) and it is desired to start the pump before t.he mm@pressure control (s) would do so, the authority having mom

.

jurisdiction may require the controller to be equipped to qN;
start the pump upon operation of the fire protection equip- haa

ment. The controller shall be equipped with a relay of the
@kNNSi, - - drop-out type to start the pump when the fire protection

equipment operates. The relay shall be actuated from a kQ
$e.Wh;Inormally closed contact on the fire protection equipment.

m
Nort: Deluge System Operation: Where the pump supplies a %E LWo - deluge system the author ty having jurisdiction may require the kb7

Y ~

crmtroller to t e equipped with a relay of the drop-out type to D C -*"-rmm ,

start the pump w hen the deluge valve trips The relay should {pW", tie actuated from a normally cTosed contact on the deluge valve. WWh x
w.n w?!'" 95 W
%_Qh~ u .wu.Sl%s 1 07+3 o-6 .74 Te 5, %- %

4g %$nW|;;;@% %(,g p!* 4,y ,w
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s$%,$y%eMT'
&&#3. Sequence Starting: Controllers for multiple pumpMg~ gunits shall incorporate a sequential timing d,evice to pre-e

- grvent any one pump start,ng simultaneously with any other njgNEig pump. If the water requirements are such that more than 'Wi
3@ W di h!

j
.. one pump operates, the units shall start in 51econd inter-~~

vals or at intervals which will not permit a subsequent RMarW.M
%%g[@yydi$y

gyM. starting pump to start until the previous pump has reached

%;mpfull speed. Failure of a leading pump to start shall rpt W
$2 Fw._ prevent subsequent pumps from starting.'

.

'SkW mm~m%q f
&s w g / p@g .n.m^M.wv- 4. For sprinkler systems and standpipe systems where*

RdQggi
,

an automatically controlled pump constitutes the sole sup-a
gti?ww.aphwsW" ply or where required by the authority having jurisdiction, kg% the controller shall be wired for automatic start and manual

J shutdown.
- y: ,

! e. MrTHous or STOPPING: Shutdown may be accom- k" h[,b.

plished by either one or both of the following: _A
,'^ --

M-(1. Manual - the control panel shall have menc fnr
j, - 1

|
q- 4g4 electrical operation for stopping the motor which in cr.se

of automatic controllers will return the controller to full k

[ automatic position. .i j.wm ww. j 2. Automatic - after starting catYses have returned @ $ffj @N+g
OkWh to normal and the pumping unit has operated for the time Jy4 }::'

dyhfNtA [ fixed by the running period timer.
NOTI:: Whenever the controller is arranged for atitomatic shut. kh

.9'. -
dmvn. a runmng period timer set for one minute for each ten b Y'

_

hor cKmcr of motor ratmg. but not to exceed 7 minutes shall % .f: g

.- be installed 4. ?
,- .m n

.

& b $fM*Lg N(

7 - 520. Itequirements for Controllers for Voltages in Excess CEr T#

of 600 Volts. 2y Y
; y du sc-

ri

hs%~g[hy) = 521. CONTROL EQUIPMENT. Where equipment rated in *''

excess of 600 volts is permissible (see Section 511) thee

(M [~
1

41'j Q control equipment shall comply with the requirements of ,

(k Article 510 except as indicated in Sections 522 through 528.

p$y
..

..

,
a 4 :
y 522. PROVISIONS FOR TESTINc The provisions of Para.t

tli

.? 6 etaph 513d.2 shall not apply, but an ammeter with a suit- q- ..
|

Q:g%pq3fM @ y-4 each phase shall be provided on the controller. , An indi.
v able transfer switch arranged.for reading the current ip| gg hg ygs%gI

cating voltmeter with scale calibrated to the higa voltage . As-

w.
.

/, +yp- www 're,, x., u
1 ,

I() = 7 L*% mN O744 t w / 5td F
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f Q supply and deriving its source of power from the con- d6; i
pg gfde$xv trol transformer secondary shall also be provided on the R
a u controller. y
$ L#

M@We
i ?

- 523. DISCONNECTING UNDER LOAD. Provision shall be
g :' N imade to prevent opening the isolating switch under load.
4 8 d g:a
1 'Jg n 524. LOCATION OF PRESSURE AcTt'ATED SWITCH. S pe. MA
bg%b iM$qiME of the pressure actuated switen called for in Paragraph M
4 cial precautions should be taken with regard to the location $$

% e,;4@m.P W
515b to prevent any water which ma'y be present due ON NUk to leakage from coming in contact with high voltage N&- n

m - c., components. y;
' *ph W.
t

u m u-

kG' 525. Low YoLTAGE CONTROL CIRCUIT. The low-voltage (h;
'

j control circuit shall be supplied from the high-voltage", , * source through a step-down control circuit transformer Nd
*

' protected by suitable high-voltage fuses. Its supply shall Nf'be interrupted when the isolating switch is in the open .N .mu
.

position. yw.

y/
+.

526. Pitor LAMP. Foi these controllers Section 514d ei

@k t'ist@g" .

rh . shall be replaced by the following: M$
1 nu.

Cggs A pilot lamp shall be provided to indicate that power WI'
M| LWHb

is available. The lamp operating voltage shall be less than R@i
the lamp voltage rating to insure long life. The supply for R$.;,

" mf the lamp shall be obtained from the secondary of the con- Q, 9.. ,

i $ W q trol circuit transformer through resistors, if found neces- W9 i sary, or a small capacity step-down transformer to reduce dw
LF the control transformer secondary voltage to that required Erj};,.

kMT. for the pilot lamp. Fo>
% 4 p.

(2d@ED'i N 527. PERSONNEL PROTECTION FROM HIcit VoLTAct. The %|
n '% ' % necessary provisions shall be made. including such inter- $(A f locks as may be needed, to protect the personnel from acci- NE,

r a dental contact with high voltage, pWg$ .
. W

i

?C &#P pk
4

528. INTERRUPTING CAPACITY. The circuit breaker, or igg
! the controller where it also performs the function of the

g N circuit breaker, shall have adequate kilovolt ampere inter- %wg[h%',

$ rupting capacity for the intended service. Mj
vaw e -

t R 530. Limited Service Controllers. %u.L.w yY g$ ,

' @$$
1 531. APPLICATION. This section is applicable to auto-

"Md $matic controllers for across-the line type squirrel cage mo-
1 ^ ~ #< pig
a gs %ise
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M R j @J E R
j tors of 30 horsepower or less, 600 volts or less, where such

jM% $use is acceptable to the authority having jurisdiction. All
Jiq of the requirements of the preceding sections apply except kjyd.g&dQ

deCabQ as indicated in the following: pmwg&nu my hMW, a. MARKINc. Each motor er.ntroller shall be marked EiWh,awm.n

- a & n @$ % ' N
~~

.q as specified m. Paragraph 511f except that the title will be nn w'
k%$
W @nn %.L a

39Q " Limited Service Controller."
un,

Q$.ge.q, Vg e n iog
.

The manually operated isolating switch mentionedb. d Wp.' m .m in al4a is not required. vM..%.ax, w:M,p%s 4 (:

@w;dWMN'g
mnem.

$d 532. CIRCL:IT BREAKER The circuit breaker shall con. WWMW
-M3 form to 514b with the following changes: M,'bLp' *p '4-

% a. It shall be approved for disconnect purposes. QFiP Q.p
b. It need not be a magnetic trip type. In general, T! fV[c

the rating of a direct heated thermal element breaker should M 'h'

,ig be the standard rating at or next below 250 per cent of the jg i@AllEpcd,gis.
i

Q' motor full load current but not smaller than 150 per cent: M
d and the rating of an indirect heated thermal element breaker |neTippt 7tg-

] should be the standard rating at or next above 125 per cent
g4.a4 f p a.;

5I of the motor full load current. 6i.
.x .. < NN "$ g .M ~d ,-

-'? W G@ %'g
A

$'q.

The calibration.shall be of the fixed type to dis.c. '

$p@4$76#qMpe .F W44 courage adjusting and tampering by unauthorized persons.1i pd 4,

h S:JQ d. The interrupting rating of the breaker shall be not
M.y

.

Dng M "it ?;;d j9P/ R ?*less than 10,000 amperes.*
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7 Chapter 600.e %un,

INTEllNAL COMIWSTION ENGINE DRIVE. Qk y
p%a e ,

,

~%~q 610. General. W3 T )
w; d;

q% ;'

611. RECoM MENDED USE. a. Selection of internal com- Y}@ !
~' -@WQ FM"y ...r

bustion engine type fire pump equipment for each situation M
.

M@F
!

ac , h should be based'on careful consideratiop of factors of the3~
WUT7 most reliable type of control ignition and fuel (including '

Mk * NC fuel supply), the starting operation and the running opera.
@$iw&|O tion of the internai combustion engine.-

b. The compression ignition diesei engine is one of the m$ |

]h};h I
most dependable sources of power for driving 6te pumps.

{_ Spark ignition type engines are advised as supplemental a#l -

g P 4+units with natural gas and gasoline as acceptable fuels in
( M. ,

!

1

r that order of preference. <

| .

n p.
a w*h

- 620. Engines. ..g,

C21. A ppRoV AL Engines shall be specifically approved gf
y.w Q__ for fire pump service. gg

w$
,s

k622. R ATINGS.,

The engir.e shall have a bare engine brake horse- M}''

power rating at least 20 per cent greater than the maximum h:3
a.

brake horsepower required to drive the fire pump at rated pj
revolutions per minute of the pump unit.

8 Nort The 20 per cent excess power takes account of the f act M;&.'that new pnviucunn encines are peri.iitted to run as low as 5
per cent unde. the official bare encine horsepow er curve and jw4 ,

that up to 5 per cent may be needed for operation of accessories. [k
allowing at least 10 per cent reserve pow er for rehabihty of per. *r

aw._
formance and for normal depreciation of the engine with age and bw

m.usea hte
b. A deduction of T> per cent of the power shown on M-

the curve of the engine having a standard sea level com- h,E,

pression ratio, shall be made for each 1,000 feet rise in ep. m.

altitude above sea level. This correction should be made FM .

prior to any other power deductio'is or rating correction N'mn
-

' "

- factors. q
When the authority'having jurisdiction permits the fk ('g Sg ' .

of gear drives between the pump and its driver. (see Q i
c.

Tdh oc"

h(f-
;;; . 'IF M 623a. ) the horsepower requirement of the pump should be

3E 5 g >*--- increaced to allow for power losces.

hM$ "
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@gp$y$$mm-
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.~ Engines hsted for fire pump service by a nationally

cimrec.a rin ete --

.

wp gwp ed4ktvT W
$| 4

y& >
9 MM.;u g4NI9 N Td.#E recognized testing laboratory may be accepted for horse-

'

.Jgg -ggbM power ratings estabb. hed by the laboratories. d 5f$ $ k
.

~4 s
h

&,1AWXh$g.y$NS 621 CONNECTION TO PUMP. r%

tw;;&gdMW 'm i
.

kQ Except where otherwise permitted by the authority 4fc' W having jurisdiction the engine shall be directly connected MMSM NDa.
d of a flexible coupling of
F1@p Whh&g.(7/ to a horizontal pump be means fbVertic51 shaft turbine type pumpt shall $gysuitable d(sign.

have the engine connected to the right angle drive with 4%g. kkMq@g$:gf suitable universal joints. 7by
Dual drive units are not recommended. The use of

separate pump- provides greater fleubility and reli- kP %!fchM h.

ability. Where dual drive is used, the coupling should be of Q $91Rd
%b VME

M(f an automatic type acceptable to the authority having juri"
diction and the engine drive shall be equipped with an hW #5

% ,$
f.[ approved f ree wheehng clutch. If the other drive is an elec- M& rib

tric motor. it too shall be equipped with an approved f ree- Mgigg5pJgt
' h[.

| wheeling clutch.
bk b

'

621. INSTRUh1ESTATinN ANp CONTROL.

f[W _3 geefd bMM
A governor sl.all be provided for the

74@fjY
h. f3%pp

ia. GOVERNOR.y engine to regulate the speed withm a range of 10 per centf'"gk
,

gy between shut otT and maximum load conditions of the pump. N 4 t.
lt shall be set to maintam rated pump speed at rated pump g" , r.N 'tw1a

M,

ceJ<

3W load. **

b. EMERGENCY GOVERNOR.
When an emergency gov- md3 M T p

1 f&d ernor is used it shouhl be arranged to shut down the en. h[% 4
f5i p a speed approximately 20 per cent above rated | .cd gine at $1TME4

; M engme speed. A tachometer shall be provided to M W' < %c. TAC HOM ETER.% It shall be ofindicate revolutions per minute of the engine. tn ' b
-

the totalizing type or an hour meter shall be provided to!
i ! P record total time of engine operation. @Mt NpWW!L $$

d. Olt PRESSURE C ace. An oil pressure gage shall be M ,s ,W
^

:

~N provided to indicate engine lubricating oil prcssure. A ,.. m
M -

TEMPERATURE GAct.
A temperature gage shall be y. be. *-

M provided to indicate engine cooling water temperature.
g h 9w' e.

M All instruments of control such 9. d m h _ts
I n

f. CONTROL P.ANEL. M5 $n,

g$ smiaMe hoard mured to the unit 'at a suitable point. $$@g$yQf@ as gages. switches. indicators and coils should be placed on a
-

Aa
P R .t MMCO NTROLLER. All 4 %gQy eF wT iny WintNo - At TOM ATI( g

'j f < onne' tm'.' u n e for the nutomatic controller shall be tar-
ggl H r

(

m$ammm@w$
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wMJ
4nm p M @EW.wan w
w & ismxa piermos esctNt enn t 20 57 @musa

:.w M$p W
dy&x:yMseg@:g$ newed or Hexibly enclosed, mounted on the engine and con.
g MM'g Q,

b.

it%&yg4V@M neded in an encine junction im to terminals numbered toc ,gg-

correspond with numbered terminah. in the automatic con-

[{MMSWp .
MDWj. c - troller for ready wiring in the field between the two sets of %hj pu termina s.l

S.fNu h. SLAIN H ATTEnv CONTAcTons. Alain battery con-
*

G M n[4 _

e
T@Wiid tactors shall be manually operable in case of control cir.

MN}@!.
~

Mi@w ( uit failure. 15wh.e ,n wATQ
,|NNh@fr% p@R $if'Y%" g%h k 6 2.'' . STARTING hlETHODS.
MG$ Compression ignition diesel engines should prefer-a. Q7
QQ@Q ably be equipped with an electric starting device taking cur- DQ%yl agg rent from a storage battery. but may be started by other p$dl',%

_

y rehable means.-
,;

73jf w b. If air starting of diesel engines is used with aii 4 4A
~

| pressure in excess of 100 pounds gage pressure the air | k; % " .I^4
[ tanks shall be so hicated or guarded as not to be subject to R #

{- I mechanical injury. For air starting there shall l+ at laut i
|% ; two containers each suflicient for six consecutive starts V

r

E d' ei'
I without recharging. There shall be a separate air com-

Han.M, h iP wf pressor, suitably powered, or means of obtaining air from 1a I
4 4W some other system shall be installed, independent of any .-

p@er
- ;Tfi,5ff3 compressor driven by the engine operating the fire pump. M !WCW*G Automatic maintenance of air pressure is preferable, but tN dL in all cases suitable supervisory service shall be maintained @i d 4 aM@f_d to indicate high and low pressure conditions. T $$ ~l _

If a gasoline starting engine is used to crank they- - " - c. -

4 %-f diesel engine, or gasoline is used in connection with electric QFKMJ ignition, the handling and storage of gasoline shall be as 04 $Wd required for gasoline engine driving of centrifugal fire N
'W %ma

'

L
-

[G y } P g g.m4m
pumps.

gEt h NoT r Electne current for ignition may be taken from the
e raer batterv or from a high tenuon magneto Q* yQD~

9.gg . l

u wwg .. d. Gasoline engines shall be equipped with an electric .

i
. $|WXQi

startmg device taking current from the storage battery. @3py@if 3
ggg$g$'

kW581 gd?- 62b. STOh.wE B ATTERY.
.

~5 ton ced'
a. G E N ERAL. The battery shall have sufficient ca-

l[$,' g M MfMEd@
.

parity. at W F., to maintain the engine manufacturers ree-W ommended crarking speed during the following 6 minute %c M".;;
s

Er.- v. cvel. f t o. seconde crank and la. se';onds rest in 12 un*cu- m>w. -

N .' 9 5 th e evele3>. -m'
m + : .

The fire pump matiufacturer shall provide a
d >M,. MCa 4< ertihcatim that the ba"ery w hich w as furnished comphes4 J

FA iny1 with this reuuirement. WWh6y--- n ,

Qvzhtw e
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I b. LEAD ACID. Batteries Shall be furnished in a dry hhd hhhhh$ charge condition with electrolyte liquid in separate con- * W. W-mh h

dp@q$t a@%g.
rc mn tainer. Electrolyte should be added at the time the um.t is u* p
d g be

- put mio service. The battery shall then be gisen a condi-

g% d;p?Iapf ? $n
-

.

tioning charge to bring the electrolyte up to its designatedi y:

3 DW"1specine gravic.
nymm me

c. NICK EL t, admit'M. A m. kel cadmium alkaline type ifC.y* % M Ec
batterv mar he used where duired in place of the lead acid #Q$97 - 3W.2- batterv de.!cribed above. Yhdh% ff

f Gpp Am$3%air. :

y$jf9w d. HEcHAnalNc. Two ways of recharging storage bat-

fg-#ghWA%g
My teries t hall be provided. One shall be the generator fur.
N nished with the engine. The other shall be an automatically gM

controlled charger takmg power fiom an alternatme power WL p.g
sou n e. (Other charging method must be specined if a re- ? R
liable alternating power source is not available.) _4,

#
e. CH ARGERF. ~

u as
,

All chargers shall be specinca!!y approved fm 5 - %g a1.
n re pump service. il..

.

W i 2. The rectiner shall be of the semiconductor type. -- g,

b4 fl. The charger for a lead acid hatterv shall be of a MMN4h type which automaticallv reduces the charging rate to less k@ mjy%$- fy than 500 m dliamperes when the battery reaches a full
e charge condition. g g

$
'

1. The control eintipment incorporated in an "off- V 'gh "*r'

on" tvpe of charger for a lead acid batterv shall start the
#

$ rectitier hourly and automatically hut oft when the battery ?
has been fully charged. Pg- g 4

- 5 The charger for a lead acid battery shall be capa- p%f a
T^ ble of delivering a current v ithin the rance of no to 100 per 4 " w '

cent of the 20-hour discharge rate of the hattery. - s ~f
G. The above charging rates apply to lead acid bat- bol MLa

'
p] $$$$%gfterie- and should be modined in accordance with the battery ;-

manufacturer's recommendation when nii kel-cadmium hat-'' J * 2^

'
,

terie- are supphed p3; .4
#*

* *1 An ammeter of an accuracy of 5 per cent of the , p{>
4

normal charging rate chall be furnished to indicate the M.
-

h ?pg %qm operation of the charger.

@p.4p 3.hbg,-
-

) 3 4 rN The charg(n shall be so designed that it wd. l not. .

pp
he damaved or blow fuses durine ti.a i ranking cycle of the

${@$[% QQ
W gm

, -~) a[#
engine u hen operated by an automatic or manual controller.

9 A mel. charger that automatically alternate' k g y. q phi
v sw h% !by A.

%.a @w.MLdCh. 27CGW5s-^'
b de
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-- qg$1pb% '
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b gA
q% u %h~9pdER

%"%@QFja$Nd#A l.YTER.NR COMBUSTION ENGINE DRivt 20 59 t:'
-

--' $ MkywW
from one battery to another on an hourly cycle may be used W W fgjups

hon two battery installations.
h W@ g$ Q Qg; JMp

10. A manual charge switch with indicator light
. g g g @;g43gw4

3,pp shall be provided or in lieu thereof, the charge shall auto-
matkally charge at the maximum rate when required by the

Up state of' charge of the battery. 8$ N m r w?cC%j0m: ;y 75 %'7% yh

S'6p@g&@sw s% @n%. ..
y s

- h f. 1) *C ATioN.
W$ ?t.w'

Storage batteries shall be substantir.lly supported, se. d;
"% cured against displacement, and hicated where thev will not M. @

T$ ~}6jfbe subject to excessive temperature, vibration, nicchanical
injury, or flooding with watei, and are readily accessible for - -

se r" icing. l.ocatinn at the side of and level with the engine d @b &is recommended to minimize battery to starter lead length. ;12 h
"

&^

627. Coousc. N$mrb$k
.m a.u s.

a. The engine cooling system shall be of the closed $5 8ly
circuit type includmg a circulating pump driven by the 7 m
engine, a heat exchanger and a reliable engine jacket tem- ? E
perature regulating device c' Fail-Safe" type of thermo- WFQ #hstat). An opening shall be provided in this circuit for filling W r.WN 4

the system, checking coolant level, and adding make-up Wi ~
~

water when required. L - 't'

%@ 6
b. The cooling water supply for the heat exchanger g*

- shall be from the discharge of the fire pump taken oft prior ;e entiac
to the pump discharge valve. Threaded rigid piping shall*

* { Q g' M, 7s im used The pipe connection shall include a manual shut. m
o!I valve, a strainer, a pressure regulating valve, an auto- w.~w q#*~

matie electric solenm.d valve (when required) and a second -

. a

whys $y manual shut-off valve. Provision should be made for a
.

.

T pressure gage to be installed in the cooling water supply @e .;jw m,

i system on the engine side of the last control valve. TM
,

c. A by-pass line with a manual valve shall be installed '

~

@W-!
' 5

k@* around the manual shut-oft valve, stramer, pressure regu- -. W-~~ .A. -- m lating valve, automatic solenm.d valve (when required) and 2.~ g g y
. . = wn

O- j second manual shut-off valve. (See Figure 627.) MggM.www,

/] , 24 d. An outlet shall be provided for the waste water MQf M,C
() @ hne from the heat exchanger, and the line shall be at least mbM7;g%

i one sue larger than the mlet hne. The outlet ime shall be
v9@mm@s+ep1,q s

|d Q, MMK
g%$% es + ,b, w' ?be vC.01>1 0-14 Ge . Mn ~ ~ 1

h W %.A f k!
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w short, with the discharge into a visible open waste cune,
pnge "%ET*and no valves shall be used in this line. %n g@/ .

e. A water jacketed (cooled) exhaust manifold shiill MM.Qh-be used since no fan is available to dissipate heat and to awm>
ht@smSih*,

- avoid hazard to operators or flammable material adiacent
to the engine. This exhaust manifold should be cooled bv yL.MTR

; raw water discharging from the heat exchanger.
' '

r4m r-u.=
.MQWMi
]$fn g{g|rjh 628. CARBt*RETION.d

%x
9 4

%[h@dm!V.,
a. If a down draft carburetor is used, suitable pro-

kd vision shall be made in addition to the can buretor float valve
(@Le hk

'

7 to prevent delivery of liquid gasoline to the engine cylinders. M

h* %Noir . Thn n usually accomphshed by a dr.iin from the
E

"A(T
intake manifold This should be p ped to a safe locutmn

| f*b. The carburetor drip cup drain should be piped 3 4
liiat its lower end to a safe location, j

.

: #

1

629. ANTI-DIESELING DEVICES. -

t!q
4

m

p{hg Iu a. Anti-dieseling devices. A reliable and e:Tective

Sp.o@g/p;
(' " anti-dieseling device shall be provided on automatically m. hlcontrolled spark-ignited gasoline engines with a displace--

M M,Q ''

ment of 350 cubic inches and larger to msure positive shut-

JPi$h{Ni'
down without dieseling. Control for the device shall be pro-

Nhi$(fly
_

vided by the automatic engine controller or supplemental Tf
accessories to the controlled engines.

9 @%
W .Wb. Less than 350 cubic inch displacement engines shall
h",also be equipped with this device unless approval tests show

ha $,h.n .that it is unnecessary. , . - p

% Ace +d::.

630. Location. S ~m n.

L #Ah
7 fu -

631. CoNsTRt'cTtoN. ( 4 T: m '
'

.
~

~ ,:

a. While it may not always be possible to locate a fire ]4r19 pump driven by an' internal combustion engine in a sepa. *
h i ., R2-

.

rate pump house it is in every case highly important that
4[,g@f IM:M the pump room be wholly cut off by noncombustible con-
5m,E551 lT' struction of a heavy character. 7

- 4

y h. Floors should be pitched for adequate drainage of #yg g j
2., W:QQ eu apmg water or fuel away from critical equipment such as

1, , pump driver, controller, fuel tank, etc. ,

J wum.,.nW- E -. L a'kn# e. OT52 pys&MQ Vi61. L m
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e c. Where fire pumps constitute the entire water sup. I N j0 @i 6 ..% ~'

ply or where they constitute the majo.r water supply, gaso- WM bwanm-

% hne engine driven fire pumps located in the same room with.

Q:%gmw-
fire pumps driven by other methods should, because of their..qg ..

g $ possible fire hazard, have a heat resistant barrier wall to dph
isolate the gasoline engines from other pumping units.= pggg

. fi32. VENTILATION NNtQ hy2r;.r.L
i a. Means for thorough ventilation shall be provided. Qhi7FgS .S adequate for engine air supply and for removal of hazard.

WV{{gf4 ous vapors.
~'

b. Gasoline engine driven fire purnp units should not " Qbe installed in depressed pump rooms. Installation shall be . pw
such that escaping gasoline vapors cannot accumulate in d
the pump room or vicinity. @

$"
640. Fuel Supply Arrangement ].

'

?j641. Review or PLAN. Before any system is installed
y the authority having jurisdiction should be consulted as to udh a

the system proposed to the ena that the suitabilit'v of the , sy47q |~

system for conditions be determined.

sf 642. Gl' A RDS. A guard or protecting pipe shall be pro- ES T J"
t 5vided for all exposed fuel lines.
(?fW"

r,
'

643. DIESEL. '*** *w

a. CAPACITY DIESEL Ft EL St'PPLY. The capacity of R"1Mk
the main diesel fuel supply tank shall be determined by con-
ditions and subject to special consideration in each case by , [9" a*M
the authority having jurisdiction; minimum storage capac- W

' f-- ity shall be sufficient to operate the engine for at least eight

Djhh:$, . hours, and a greater capacity should be provided in places
s%g% where prompt replenishment of supply is unlikely. There

M.Mih#p&fu shall be a separate fuel line and fuel tank for each engine.
4 Where multiple engine driven pumps are used, the fuel I " #1%
t 1 4MFlines shall be interconnected and valved so that all engines gM-may continue to operate even though one or more fuel tanksAp

g&@gad may be out of serv ce. *J Am
'$ g- 4tM

Note Allow one pint of diesel ' fuel per horsemwer per hnitt g#gg,W 1. t
g4fw%.h. l>> CATION D:ESEL Ft'EL St The tank shall be guWy

h<ated in accordance with mum. ;PPLY.cipal ordinances, and re- ; %g.geNb].
m ,wy ,

4 quirements of the authority having iurisdiction. Means ; by$
N M P"

@a w$yMC
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iN shall be provided for determining the amount of fuel in the fN.
storage tank. The tant should have suitable filhng and sent IM

--. . connections. fp*'

c. DIESEL Ft El. PIPINc. NFl'A Standard for the hy'

$y$.7
' " installation of Oil Hurning Equipment t No. 31 ) may be-s

F used as a guide. A suitable flexible connection of apprmed es_

metallic type shall be provided ir the fuel line wheie it $4
.

k. *

["MTM.W2 connects to the engine fuel piping. No shutoff valve shall $Z'

]}J%
M be installed in the fuel return line to the tank. b ec Fig- 4

643a and 643b for suggested arrangements.) gg':
% y ar, vp

6 14. NATt'RAL CAF. Qg,

a. RELI ABluTY OF SUPPLY. Heliabilitv of the fuel sup. L.n .

.
.-

ply is essential. Natural gas can be vonsider'ed an acceptable %y.

fuel only w here arranecments can be made for maintam:ng 3

- the fire pump gas supply at all times even when restrictions J.$
are applied by the supplier to other uses of the gas. Piping 'p1

the * *
a - shall be adequate to maintain the required pr< uore at

fire pump under conditmns of maximum demand for other hp%
9

a
. uses. Provision must be made for automatic out-off in case

hyM.P. of a break in the plant service line to insure an unmter. kg.
J ee rupted supply to the h,re pump. Wpg

;
~

Non. Alle. 12 cutne f eet of 1nno BTU natural g a <- 1er W
yhitjfhorsepower per hour.+

# +! b. BTU CONTENT. The BTI' value of the natural gas

k
_-

hall be equal to or greater than that specified by the engine %'Wemanufacturer for the maximum rated load or allowance
'

T@ f shall be made in the rated horsepower of the engine to k4
-

C

b - adiust for the variation. W-
$M &

~

PRESSURE REGULATOR. An approved regulator shall
~~ be provided to reduce available natural gas pressure to the h|c.

e

low pressure for satisfactory operation of the engine car. ' %e ._ANE.
buretor. 4-

i d. FEED. There shall be an electric opening, self. g-
d.i closing safety shutofT valve installed in the fuel line on th+ ,-m3_6s ' engine. This valve shall open when the engine ignition is jWWy# turned on and close automatically when the ignition & @C-*

' 4 turned off. There shall I,e a manual valved hypass around $gK,
r

e
f b Amud

this valve in the event of malfunction of the safety shutotT
' " 3I+= valve and the h.vpass valve shall be provided with a visual s,e..:' '

n-

or audible signal to show when it is open. All elect ric con- pg,s
AR gf g#
g ggP trols shall be powered by the engine pumping urut electrica! Q

mWY system. (See Fig. 614.) %
a. P! PING. All exterior and interior gas pipmg shall MN

.,

he in accordance wah recommetidatioint of Standard fq $f mL%sh t-3 '
WWE 0754 W-,ywr:r %

ff{{ }f ggj #~" is
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7y .7 yJ the installation of Gas Appliances and Gas Piping, NFPA m.w V -g4R@m M

K % ge %q a
J L. M. There shall be a manually operatei outside shutoff RTd Wvalve in the gas suppl 3 line, locked open with a breakable
~

%.-

| lock. All piping outside the pump house shall be installed

@@6 b|% NyO*g' with pitch to drain so as to av- ' any possible water trapI

' or pocket. There shall be a sunable flexible connection of SAddxdapproved metallic type in the fuel line where it connects to
p@W W[

-

. 4|
the engine fuel pip'ing.

m@
N 645, G A SOLIN E. g 6, ,. _
d

,x' main gasoline supply tank shall be determined by conditions % ]'Ls/
a. CAPAC!n G ASoWNE Sl'PPLY. The capacity of the f

Chand subject to special consideration in each case by the led %
'

authority having .iurisihetion : minimum storage capacity g #eshall be sutlicient to operate the engine for at least 8 hours H 6
and a greater capacity should be provided in places where % $prompt replenishment of supply is unlikely. 1

NnTt Alhe one pint of gasohne per horsepower per hour _ b ' . , , ,
b. I ArATins G ASOUNE 8'/PPLY. The tank shall be lo- gcated outside the pump room and in accordance with mu. # w;

nicipal ordinances, and requirements of the authority hav- pNa c@t,[ ing jurisdiction, The tank should be so located with respect M $Mto pumps drawing gaso:ine thereiram that the maximum M i*jlift will not exceed ti feet. The fuel tank for an automotive.

type engine should preferably be installed so that the top p- *

,

of the tank is about on a level with the carburetor. Means &'

shall be provided fer determining the amount of gasohne ge
in the storage tank. The tank should have suitable 61hng p-

J
'

and vent connections. 4
c. G ASOLINE FEcu. t J~

w
. -

| 1. The gasoline shall be fed to the carburetor by a m . g
, method which will be dependable and safe. The following

r= ~ %
-

I suggested arrangement may be modi 6ed to suit the condi- f|4 tions, subject to approval by the authority having juris- kg
-

T
diction.4

t %
|e 2. A pumping system utilizine a gasoline pump, fur- h*
! nished as a part of the engine, which draws ga<oline from the

.

| - g g (L
ME storage tank and delivers it to the carburetor. The gasoline.

pump should be capable of pumping gast,line at a rate of g8,.cd"

e M?i- at least ll e times the amount rn eded for tH engine whilei

y@ ai
h( $mrunning at rated speed and load. As a supplementary sup-

QW:%g. &% ph there shall also be provided a hand gae.hne pump con-
'

@Wp nected to draw gasohn" from the storage tank and deliver A JgG.
%@52Ad ' ;p
hd dhE-4MG 075S

gW2N:y%4.bEdy
.

#f p. $. M e%m W%&
.

- . ev+
gMfgrQgM ,A e Klii ,A ,M .AaM
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D#qb%@i it to a two-quart tank from which the carburetor may beW
r% supplied by gravity. (See Fig. 645.) u nw.Ah,

646. G ASOLIN E PINNG. All gasoline piping between ggpw
$h@MID:p.gM ..g tanks and between tanks and engines shall be approvedi W~~

*9 seamless copper tubing with flared . joints. Fuel pump suc. DWed
sa

d/Mh@W . '
bgd yk

V$M tion lines shall be at least 3a inch in size. A suitable tiexi-

T[p(C(h %y ble connection of approved metallic type shall be provided
yd$df in the fuel line where it connects to the engine fuel piping. Qg r.cqd

jfffk{ ff650. Exhaust Piping

651..
ExHAt'sT PIPINc. Exhaust from the engine shall MMOMfri

app 4 .p'-oe piped to a safe point outside the pump room and ar- -,

ranged to exclude water. A seamless or welded corrugated aF J ph

the engine exhaust outlet and the exhaust pipe. The ex-
~

J Ni9
-- [ (not interlocked) flexible connection shall be made between ' p

,

haust pipe shall be as short as possible and not oser 15 feet | Ms

% )i unless the size of exhaust pipe is increased at leet une pipe $--

h size, and shall be properly insulated from combustible mate- Np Qw rial. Muffler. receiving vessel or other attachments which># f
%g3 - %w $j:fmay accumulate unburned gases are not recommended, but v

h{ if used shall not be located in the pump room. Exhaust
K;-

| gases should not be discharged where they will afTect per- g
- sons or endanger buildings. flues or stacks. A free and gg 5.j

h independent exhaust is essential to the reliability of the gm 4p ]e4 equipment. @4 - .

9 660. Maintenance.

661. GENERAL. Internal combustior engines necessarily ,$
-

embody moving parts of such design and in such number 4.

that the engines cannot give reliable service unless given h @fM
, . ,
"

J intelligent care. The manufacturer's instruction book cov- y
M ering care and operation should be preserved and pump f4 7

operators should be familiar with its conteats and should dp %
O-observe in detail all of its provisions. .

662. WEEKLY RUN. The engine shall be started at least %I E'''

%d once a week and run for at least thirty minutes to bring it /E w%
Wi$3 h T t: &

% up to normal running temperature and to make sure that
it is running smoothly at rate'd speed. L

663. Ft:EL TANK. The fuel storage tank shall be kept f%&&
? $W]uvo

y
A well supplied. This tank should always be fi!h I through a gL7a-

strainer funnel designed to withhold any water or otheril
f (~') $ "Myhh 1

4 ;) fkCg!A(-SWD o1n

Vd k k hfff '[(, h*
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p n,;n n ;mx ;mg#j -- foreign matter that may be present Any service tank shall
t nMUg?

4@M
.c iWWO also be kept full.

T %i
) - Nort : Casoline deteriorates with age It is therefore de. WH'sirable that gasohne storage tanks be drained and refilled with kisE;

' r. fresh supply at least once each year. The oceanonal use of an<p upper lubricant is desirable for srnooth ogeration of the engine Q(tid
#d t'

-;and preventing sticking valves+

btam, ,

w .w; -g -

fp. w[F jg 664, EsclNE UPXEEP. The engine should be kept clean, $2S;'
. dry and well h:bricated, and the proper oil level should be pr

tg@k{{%Lm[7&
eh < maintained in the crankcase. Od should be changed in ac- W'h E 2 cordance with engine manufacturer's recommendations, but 4pjp at least annually. h(b% 6 665. SToRACE B ATT ERIES. y-

Storage batteries should be kept charged at all W:-a.
e times and tested frequently with a hydrometer to ascertain

g$sithe condition of the cells and the amount of charge in the,

battery.
:

-

b. Distilled water only should be used in storage bat- i..

3 *

tery cells and the plates should be kept submerged at all l
ktimes.

, n .i#y c. An automatie battery charger is not a substitute M3 ifor proper maintenance of the battery and charger. Pe- kyf
a

riodic inspection of the battery and the charger shall be T /g~made. This inspection sheuld determine that the charger y
) is e,perating correctly, the water level in the battery is cor. -

__ __ _ __ rect, and the battery shall be checked by means of a hy-
.

drometer to show it is maintaining its proper charge. 6
$lI 666. TEM PER AT URE,
PRE4

|%N'a. Pump room temperatures must be maintained above &,
_ 7.ga 10 F. I see 41 e) . 3- - , -

m. ; b. Diesel engmes, at temperatures below 70; F, may
; $ y. 3 require some form of starting aid as recommended by the @..

LV$.q
|" 7 engme manufacturer.

i
i %7c. Automatically started engires should be installed um
I in enclosed pump rooms where a minimum temperature of Uf
: wr- 60 F for gasohne engines and 70 F for diesel engines is 9pg) ~

maintained. k,

d. Since fire pump engines must carry full load as [;
wn % *n as sta rted, automatic heaters shouhl be employed to

.
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Sids !My maintain jacket water temperatures of liquid cooled engines

M at (a minimum of 120; F) or near operating temperatures. bSfddMM.:i

% This may be accomplished through the circulation of hot
[ Fg%q@&W

'

f@g%$h/hfgQMjf
2i

Mi water through the jacket or through heating of engine water
M bv. electric elements inserted into the block. The benofits to,

h. M*h 15 gained are (1) quick starting, (2) reduction in engine

b@M@5pf.p h Aw ear, G) reduced drain on batteries, N) reduced oilMd
-

,

%% dilution G) reduction in carbon deposits, and (6) with 6 WpMWFgasoline fueled engines it becomes possible to adjust the$Q automatic choke so that the engine is far more likely to C;gM M @R $ $
6 RDMilsdNg% start every time. PMWgggyg

667. PARTS. Spare parts of such portions of the machine y% g g g
[w as may be expected to give trouble should be kept on hand. A *

g# DOE #
nm n.

Mg i

Ip o
q%yd ._woa

_

g- % 3#.

:ge. ,g c9J@ ~g arwLib t,

'

{~ hk@QWhh%pp%b 'M M.C h
j%a ~ W g& M @p AA+.% iW j Chapter 700 g%. i N i

ENGINE DRIVE CONTROLLERS hhn;b o w+W
q'

%% m m

Q$Y$p&a#5f .Y%bm;%p 710. Requirements for All Controllers.-

g 11. ;N ERAL. gg.

Mg The following speci Aations cover controlling equip. m
: apw .4- > 4 g..

I

: ~ m_a.
.> a

gVc y h *pr e g
.

ment of the combined nonautomatic and automatic typesa DL
.

%".Ik
W for internal combustion engines driving centrifugal fire

$b@yg %
'

Chapter 600 dealing with the internal combustionI f pumps.

i fAM *+h4 engine drive also applies where appropriate.
b

'

| b. Automatic-ty pe controllers are recommenced for use
$ N g s r/d k%

? only where the ftre pump takes its water under positive

N@r%m %dd y g' Mdpressure and their use is not recommended where a suction*

fhft is invohed." de % N.a4
,

4. _.dee,All controllers shall be specifically approved for t-

r~ n- W e p m-

F e m%y
wc. WM,e

Q hre pump service. i U g|kM.g.yQ Wp% . -<m m

A q pM % g# m
1

ea? A
d. The control panel shall be completely assemy) led.

JWa()A w:rmi and tested b. the manufacturer before shipment from %ecg%p#pv g a
.\/ g g.~ 4m m mae %jsg.-

- 1ple fhetor).. :~ .g
e|*

J Q 5a wwnzmes
ffh,5s4 ([ '##O77AM M,%"

M),MMrfMB&s ggg}pggipgg|p
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Md Controllers conforming to this Standard shall be R$$@fght -c.

%{Mh9AN ?e
$F marked "l' ire Pump Controller" and shall show plainly the
N MO name of the manufacturer, the identifying designation and $$;ggJ

J4 d the complete electrical rating. m +.o

%gg!M$@p ..s
m4- z;.lW ,1~.,

''y f. The services of a representative of the manufac-
6:c:4N turer may be required for intallation and adjustment of g.

$m:p3h
the equipment. It shall be the responsibility of the install-

4; ing contractor to m.;ke the necessary arrangements for this c respg.3

RP;E h % |'
.N M W '$g service.

i g4 #1f4
?e@qMy$ /s n.,b. 3Qtm 71 '.' . I hC ATION.

e m%.. The controller shall be located as clo; = to as is1 .a. u

] ; practical and within sight of the engine. p~

o
; b. The contrclier shall be no 'ocated or protected that 13

.> it will not be injured by water escaping from the pump or M
/{j,. -

* ennnections.
e c. A clearana ' .'f not less than 22 h feel shall be pro- Ao"

kg- ser* I from the rear.
' q$.vided at the rear o' (nelosures designed to be inspected and ,,,

<

;!Me t 6
7 - * 71 GENERAL CONSTRUCTinN. p y

a, Eat'iP M ENT. All equipment shall be suitable for y~
4

J uc.e m locations subject to a moderate degree of moisture Q-

such as a damp basement. Reliability of operation shall# .,

7 not be adversely nfTected by normal dust accumulations. 4
a .6 n''

3,8
Nom In are.a anected tiy cumwe morture. heat may 1.c ut.cful f A-W
m reducmr, thi dampnen y p::A .

,

f b, Mot'NTING. All equipment except engine mounted y
, e

shall be mounted in a substential manner on a single, non- tg

py combvtible supperting structure, f,

c. ENcLosrnt. The structure or panel shall be se- TI -].

L curelv mounted in an enclosure (s) whic1 will protect the ''

a
.,

i ?e<piil ment against mechanical in.iury and falling drops of.#

W|'
-

water striking the enclosure from the downward vertical. 0<'

I a
~

e,

' d. lecxs: All switches required to keep the con- +

gQ troller in the " automatic" position shall be within locked gg[-

enbinets harmg break glass panels.q ,

Q. Ag @s .7,e. WIRisc DI AcRAMs. y
7 . .

; 1. A wiring dmyram shall be provided and perma- gy-

O? e-a Wl%S
e3 6, 1,

aw@W*M ev ,.7 p0759
w ,m,.g.m, ,f;+*MM y

b.anA .

,2;. |
n se ,d. wqa ,

-A'S
.

,#.wpw.w p %
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@i$d%p!fQK. d'80# nently attached to the inside of the enclosure showing exact:_

numbers of m,his controller meluding a legend of identifying9>%e.w.mp<q
wirmg for t3 ? ddividual components. wn pv. -

fDi#hWz. .4h 2. All wiiing terminals shall be plainiv marked to ~

diu$hf9MSD correspond with the wiring diagram furnished. S Wh W%.yiWShyf f. CONNECTIONS AND Will!NG. MQYW '
&[; %sh}.7M.hy:p4 g1. Wiring elements of the controller shall be de.tpM

M,defdq signed on a continuous duty basis, except that conductors c
bnUep%g@6-

f
,

r '

TM .which are in a circuit onh. during the engme starting period r p %,c. i.
*4 M may be designed accordinylv. agH 3m .

pL b gg$ -%#

} T*' 2. Fiehl Wiring. All wiring leadine from the panel
4

@4@%
'

t
to the engme and batteries shall have adequate carrying o

ffcapacity and shall be protected againC mechanical injury.
'

g $ ei0 Controller manufactucor's specifications regarding distance,

,h}p M3 and wire size shall bs followed.

Vj;[i [ % g "3[, g. M AlWING. Each operating component of the con.
c%$y troller shall be mas ked to plainly indicate an identifying,

"
Sp%.number referenced to the uiring diagram. The snarkings

Qh.h{ :%[>[d shall be located so as to be visible after mstahation.
'pp 9@4..

h. I N sTRt'cT 10N s. Complete mstructions covering the hy" d. -
r

doperation of the controller shall be provided and cons pleu.

,i" ovolv mounted on the controller Pump operators shou d be !!jP YJ

familiar with these instructions and should observe in detail M "

k3 4all of their provisions.
e try

- 4n'J __ MJ. -71 1. COMPONENTF.
W(igri +.y
4 % -J 4 d,42;.

AtanM AND SIGNAL, Dtvicts (On Controller)a. p
1. A pilot larnpis) shall be provided in the line side hM J

of the starting equipment :ircuit to indicate that the con. (n.p. . 3 y,9
%[ trolh r is in the "r.utomatic" 70sition with power available gf4 <Md

gIhgh{gbay[dy
g

} for starting. The lamp shall ae accessible for replacement,
4

Non it is remmended that the lamp operating voltage t>e len .fe

1 than the ratav sottage of Ihe lamp to insure long operating life v3d46When nerenary auttable rew. tori, ihould be used to redue? the
-[ volt. ige for operating the lamp 4%.GM*-4 4*

4.d.yf($pMgpqI - 2. A pilot lamp shall he provided in each battery
k.y supply to indicate that batteries are connected to the con. wmwar my;%,t rollei and are at least partially charged when the controller ;kq
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p/6I 3. Pilot lamiis and a common bell shall be Iirovided ~ b2% M N14 aMm.n e
R 4|N to indicate trouble caused by: C E N S ,'r,Lm/e
R .- e
t%2d (a) Low oil pressure in the labrication system. bl Q N %eggie

-

h#@d
'

U (b) l{igh engine jacket water temperature.
W, U S W @a mM l

s sp (c) Frilure of engine to start automatically. W4k Q$D;E/Qdj& (d) Shatdown from overspeed (diesel only). Qyhd a m y t p .-
T b. ALARM AN! SIGNAL, DIVICT.S (remate). Where the NNWN

k+% pump room is not constantiv attended, the controller shall 9WZM,
Md be equipped with contacts (open or close<!) to operate cir- %?MO%crwW cuits powered by a source other than eng ne starting bat- d%hWW@;W teries, not excee ling 107, volts, for audible er visual alarms M M A M ('"" ^o at a point of constant attendance indscating t}ie f011owm' g: ~ ~ ~~

%ggi
ygg.

Ab 1. Controller has operated into a pump running
,

kh@Wp$y .
"

h condition. (separate signal)
V.7FO

y%,f pOdi&[[Ar
m

i9 2. Controller main awitch has been turned tn "eff"
I h or " manual" position (separate signal).

@w$w%p@*$..g
3. Trouble on the controller or engine: ( A common m:QVMhr.@%,. NY.N.F.m. e eL signal may he used for trouble indication) wa

%ud.. Iwonn@m2%;M
(a) Items in 714.a.3. % preWp .a w ..W tb) less of A.C. power to the batterv chargers NMMWMa 'Q% and controller. This may be accomplished through use of a %%+Q%h drop-out type of relav. The rela.v contacts should close on h4 M. k"M$ .e

n
. we 4failure of voltage. t. iess '.he aower is electrically super. |yMg anj.,g*;/: vised as above, the controller s1ould be arranged to start

Jte [my~K ( n %uk upon failure of this power. (See Paragraph 715.d.G) rn
.1 T>. STARTING AND CONTROL. |f }

bd
%. f*19

a. DF.FINIT10Ns (from the National Electrien Code,E d. 1968 Edition). IAW $CD%azytw.mmr
MynI 1. Nonautomatic '.-- Nonautomatic means that the

@S$rwn.R@Q.'
c.MWL9W implied action requires personal intervention for its control. WM

"f@gQpu ep
X- As applied to an electr>c controller. nonautornatic control g M AS$t ML e4~W d< w s nnt neces a ril.y imply a manual controller. but only that W ala av.e pw+2,, g='rsonal inters ention is necenary LWt e vn g4e MTW UdthO "m 1 Automatic -- Automatic means self acting, oper. 4 4 . Q . 4,.,,^,_: w ,.

O < ,
. w + +pn4 ating by its own mechanism w hen actuated by some imper- m pg4

sonal influence. as for example, a changc' in current st rength. myN7(] y
W%w%@M[MMN !g7 preuure. temperature or mechanical configuration.

uA DTn Tnis Standard contemplates that:
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1. Nonautomatic controller shall be actuated by '

electrical manual means. ; gg
2. Automatic controller shall be operable as a non. 7;M d W g

%>%g
i

M aub>matic controller and also by other nonpersonal means e m g d.n
& EM such as: low water pressure, tripping of deluge and dry pWCM

pipe valves, e~ c. gg.

q% ",i? c. NO N Al'TO h! ATIC. hVM@
u . s M,o$% -

'%r$M
Qj$d|s$ 1. Stanual Electric Control at Controller. There

W h"d % @f
kQ

&@M@
shall be a mtinually operated switch on the control panel.
This switch shall be so arranged that when the pumping

i 9 unit is started manually, its operation cannot be affected by Q y|;J
.

the pressure switch so that the unit will remain in operation he d,-

until manually shut down. 32 9.;

hh2, 31anual Electric Control at Hemote Station. Addi-
tmnal control stations for causing nonautomatic continuous h:|.Q ,~.

p%operation of the pumping unit independent cf the prt=ure *t C '

actuated control switch may be provided at h> cations remote $$ ', ' ? ,;

/W from the controller, but such stations shall not be operable FMN7,2 .V-
to stop the unit except through the established operation of D* .I 4~

kh the controller. $$$$f,
f f ,{ d. A CTOh! ATIC,

,

% @~ L Q
1. Water Pressure Control. An acceptable type S$'60.j4

fjy h,pressure switch having independent high and low calibrated;

t'; adjustments and which is responsive to water pressure in m fyi

g the fire system shall be provided in the control circuit. g
NoTt Test Device Suitable pmvuinn must he made for rehn. Jh 1. F

y@Q@q
} ne pressure to :he prmure su stch to test the operation of tho QUM cmtruller and the *, ump. Il'murc 515 d.1. Appendix C i y &w

- b mg

gy 4 2. Fire Protection Equipment Control. When the 4 g
4 d pump supplies special water control equipment (deluge, dry

s$b7 . 'hsEq%j
?
| 7 9 pipe valvt s, etc.) and it is desired to start the pump before

L P @%p
the pressure controits) would do so. the authority having by k,
jurisdiction may require the controller to be equipped to g;y s.

|@nrp*i start the pump upon operation of the fire protection equip- YQ? r',

.

' ment. The controller shall be equipped with a relay of the W._. 814 i'

,

Of drop.out type to start the pump when the fire protection g M M 'Tt''

N" Lg@y P n [y M Td$equi pment ' operates. The relay shall be actuated from a M'

C 4 ormallv closed contact on the fire protection equipment
h3;dk
SM

{,Pa
{ ) w ith this circuit supphed by the batteries.

E4*- Sequence St.a rt i n g. Controllers for multiph-"
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d,6 %|dT< pump units shall incorporate a sequential timing device to MK '
es

_

% hh prevent any one pump starting simultaneo'.asly with any Wh
yn%...b y; :p other pump. If the water require ments are such that more y

7sip e than_one pump operates, the uru,ts shall start at intervals

M $ p]M @g t ! g7,if which will not permit a subsequent starting pump to start
ah until the previous pump has reached full speed. Failure of W/.9.,
mqqp a leading pump to start shall not prevent subsequent pumps
WsQp from starting. y@g.
a. e a s-

yhp%% 4. For sprhkler systems and standpipe systems ON -MidW Dwhere an automatically controlled pump constitutes the sole Q:hT/JM Ri supple or where required by the authority having jurisdic. N
MMM tion, 'the controller shall be' wired for au'tomatic start and SQ

p manual shutdown.
@e 7 5 '

5. Weekly Progra*n Timer. To assure dependable D;fG
g%pm v..

i '
.

s . operation of the pumping unit and its centroller, the con- pgg*
trolhng equipment may be arranged to automaticall.s start MM'

3

$, the unit at least once a week. A solenoid drain valve on the Mbe

k pressure control line shall be the initiating means. Such R$'jg performance may be automatically indicated on a recording QC#
4 k. pressure gage. p/xUi; .

-

F8F'MT Y 6. Power Failure Start. The controller may be

MM % equippd with a power failure relay, which shall be' time MW
# ,$ N* M. delayed, to start the unit upon loss of A.C. power to the bat- Eh &

J- tery chargers and timers. (See Paragraph 714.a.3 (b) .) y2 L*

hQ pg
i g

~~

e. STARTING EQl'IPMENT ARRANGEMENT. dQ
,

W
i bu..,

,,( 1. Two storage batteries, each complying with the npidp$ M@g i, - requirements of Section 626. shall be provided and so ar-

g@uedTa l , ~ ranged that manual and automatic starting of the equip-
&' ment can be accomplished with either battery. The starting
&c current shall be furnbhed bv first one battery and then the MW1 '-

. f[Uf
, r , other on succe<sive operatio'ns of the starter. The change- $Q',

,Zf AN over must be made automat;...lly, except for manual start. W&M. 1

, + 4r m t

AM,M
i35 +M 2. In the event that the engine does not start after h'@q' M ' \ approximatelv six attempts have been made, or after ap-
'

.D< d proximately Il's minutes of cranking, the controller shall N9$-

M;=r stop all further ernnking and operate the trouble lamp and C151C..2 -

p%n$
W bell- %C

v . nwn
9 1 P. In the event that one battery is nonoperative, ggg

*%% the control shall lock.in on the remaining battery during the egt ;'
.

cranking sequence. @dy
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EW 4. Circuits shall be provided in the controller to.

g%. m 7| %.
operate chokes or similar devices where required on spark

'

4
.

W2" , ,, :

{b| ? g. ignited engines.

r 5. When dual drive units are used and one or both'|
2 %'Q'hqW are under automatic control, see l'aragraph 623.b. lirea k. #

| g U.; AN sye or disconrection of env wires that interconnect the&
$v Mil electric motor control and the engine control, or failure of f'

'

d sp either power source and or controller shall not interfere C-

# %,7* %|fd with the proper operation of the other power source and 'or
*

' 7., .,,

/

yM4 Ala4 Its controller.

5 (p[g @;[L"' plished by either one or both of the following: ; !

# t.m
f. METHODS or STOPPING. Shutdown may be accom. b

,

& % a 1

I 1. Manual - by operation of the selector switch on 6~ l
E

i the controller or ather shutdown features. p,
' 2. Automatie - after starting causes have been g''

returned to normal and the pumping unit has operated for s.
i | the time 6xed by the running period timer. Whenever the G

controller is arranged for automatic shutdown, a running hi #

,@J .. period timer set for at least 3n minutes shall be installed. ##
s.

?% 3. Anti.Dieseling. Circuits shall be provided in the da,

i * '

controller to operate anti.dieseling devices where required M'

dh'.3 .
on rpark ignited engine (see l'aragraph 629), f<,,

I M

g. EMEncENcv CONTROL., Automatic control circuits, 4
the failure of which could prevent starting, shall be com. k'

1 :

|: ! $ pletely bypassed for manual control. 7s
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i STEAM TURUINE DRIVE.

~
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~ hwwa.,a c r~ k#810. General Features.
- %.% o 69:p .W.u ,p 4,@

,m u 811. A CCEl"TA BlWTY. ,/JM d P:*1dn
Q;

p @yd%y%e
,

#- mJS a. Steam turbines of adequate power direct connected o

th

fiQd[4
to fire pumps and designed to run at the same speed may be{g'p ;,' ^w

f used acceptably as prime movers. The steam turbine should Q$M d.be one whose reliability has been proved in commercial h g.

work.s
M - 8

b. When gear drives or other power transmission de- 'N;=

vices are used between the pump and its driver, the horse- 6 L
,

*% p'awer requirement of the pump should be incteased to
allow for power losses in these devices. y4WF.

~

* .

: J
4, WM *A.s - |,54 812. Powen. Ad7d EM.4

_

uo y h % ut.

ft a. For boiler pressures of 120 pounds per square inch #fMMpiy gage or lower, the steam turbine must be capable of driving
n(V

hy#M the pump at its rated speed and maximum pump load with a Nc d it pressure as low as 80 pounds per square inch gage at the M tM i?;
R turbine throttle when exhausting against atmospheric back W NO

(O
h prasure, with the hand valve open. d $MS >

hPNh@k
b. For boiler pressures above 120 pounds per square.

jd inch gage where steam is continuously maintained, a steam % M.h,m pressure 70 per cent of the usual boiler pressure may be M''~# Ftaken in ? lace of 80 pounds per square inch mentioned in # y.h gg%fg Paragrapi 812a.
j In ordering turbines for centrifugal fire pumps,r gjg c.

,

P@(1r{ <
Md ?

^Q *6@h
the purchaser should state the rated and maximum pump*

loads at rated speed, the rated speed, the boiler pressure and .

if possible the pressure at the tur'oine throttle, and the steam # "'n
5.h4 h

' ' su perheat.~

(^ [k,; M&h$e*

i 3 813. STEA M CONSU M PTION. Prime consideration shall $w=Gt7r-
.

d be given to the selection of a turbirw having a total steam MMfg4r

consumption commensurate with the steam supply available.
&db@e.M;Agw @Smgh stage turbines of maximum reliability and simplicity,

M ;N 6
GM 07os p v. MXC5E .
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are recommended where the available steam supply will M

,

,, ae.s % e t %-

jDfeg %'

permit. When multistage turbines are used they shall be W'2 Mp/' so designed as to allow the pump to be brought up to speed M''

without " warm up" time being required. L%, w .yg
i .,~

,f,*

A W,- 820. Turbine.p+
r sq

T,,QA.
s

e y Mw,
("O 821. CASING AND OTHER PARTS, un
wF ,

The casing may be of cast. iron and should be so kgTgfF' designed as to permit access with the least possible removal y/|Q
a. Q.

a ~ g
A f, of parts or piping, ,

b. A safety valve, to give warning of high steam pres. h
sure in the casing, shall be connected directly to the turbine ky

Glcasing. O

hM'The main throttle valve and any automatically up-
erated throttle valve shall ha located in a horizontal run of fk*c.

pipe connected directly to the turbine. There 9 hat! be a M
,

W[@
water leg on the supply side of the throttle valve connected l'to a suitable steam trap to automatically drain all con.
densate f rom the line supplying steam to the turbine Steam b'*

g and exhaust chambers shall be equipped with suitaule con- /W
RS

I i densate drains which shall discharge through adequate traps
where a turbine is automatically controlled. In addition, if h'

| (' ' .,
. .

h the exhaust pipe discharges vertically there shall be an Ed-

open drain at the bottom elbow, which drain shall not be N'
valved but shall discharge to a safe location. Q, .

-g
.

; 3

regulator and other parts through which steam passes shall p @g ,d. The nozzle chamber, governor valve body, pressure .

7 tW
be of a suitable metal to withstand the maximum tempera- Eg/
tures invoh ed, [34

c3t:";
f

.h- ' 822. SPErn GOVERNOR, u.a'

The steam turbine shall be equipped with a speed pg. -

a.
governor set to maintain rated speed at rated capacity ]g ;M-

C which should be capable of maintaining, at all loads, the fi<

G . rated speed within a to*al range of approximately 8 per Les t,

MD'6 *
Qd"'F' g }g cent from no turbine load to full rated turbine load with

,

'

ijf YfL normal steam pressure and hand valve closed; and at steam md
M%fdM

pressures down to 80' pounds per square inch gage, or to |]]%; i,

70 per cent of full pressure where this is in excess of 120 wp '>
Mb hy pounds per square inch, with hand valve open. g7
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-@ b. The speed governor shall be capable of adjustment
d.J v/hile the turbine is running at rated pump load to secure

[A DTM, h.;w %p
.4'nM speeds approximatel 5 per cent above and 5 per cent below s~qqpqggmgm the rated 6 peed of t e pump.

There shall also be provided an independent emer. NdWNNB[
A~ M@M@NE -
ddy Dc.

%# gency governing device arranged to shut off the steam
Mw supply at a turbine speed approximately 20 per cent higher

%e~c 3F,O,Q|%QWg:Mn $ s%)W%e ,, .E than the pump speed at rated load.
.Q q NFLy# m+m.- 9 m. *} o y.EiG 823. AUTOM ATICALLY CONTROLLm Tunn N cs. np

1 %e_p ow.

Where the application requires a turbine driven MWM$$s,'y@h a.
M fire pump to start automatically but where there is no desire S M i % d d,y

MTT crf@hg;p@yh,to have the turbine on preasure control after starting, a

M@% satisfactory quick opening manual reset valve installed in M
pp@%Mh&W4 a by. pass of the steam feeder line around a manual control b M

W4yp valve may be used.

au'o
,Where the application, requires t.he pump to start kf| h b. 4Wd

mea:matically and af ter starting continue to operate byWAp$gM3c QQg.s of a pressure signal, the use of a satisfactory pilotQh megda yrg type pressure control valve located in the by pass around UQ Ait$g*d"" .;%9 the manual control valve in the steam feeder line la recom. &%U 'Mfq?%kG@,6N mended. The turbine governor control valve when set at QphQ approximately 5 per cent above the normal full load speed

$y& k.d&c$y%D%hp dQ6 of the pump under automatic control would act as a pre-
emergency control.I l

In the arrangements set forth in Paragraphs 823a dMQ MPlj and b, the automatic valve should be located in the by. pass g $sg
c. N 4t ,

V areund the manual control valve that would normally be Mf W
84 kept in the closed position. In the event of failure of the $74y&di ATap

ANWW D':MN automatic valve this manual control valve could be opened
y[ allowing the turbine to come to speed and be controlled by %,th $@

the turbine governor control valve, or valves. MIM Etr p.y wp m ypv4gg d. The use of a direct. acting pressure regulator ,oper- g p g g $g,f4'

amp?;gY P,bpk ating on the control valve tor valves) of a steam turbine is .

? W'i.& A
. NO not recommended. A@ $ w c A Q
i

%-w@$
m

-a
M t. G AGE AND G AGE COMtfT10NS. hkj

m .:d n 4 m.y r. ,.
O d+c An approved steam pressure gage should be prm ee p~ v+ y n ,w.~yec-;cggya.

p s m. d on the entrance side of the speed governor, and i,g,a .

.
.

e g
un b ;upe tap for a gage connection on the nozzle chamber pQumggs

@[& W(iLW7.@m%*ty; of th" turbine. 6hiedwd vvNok m .< G ;I
3 Q+ *&(qy $.t)pmaae !
NO -M'qa

$*gy f U7b7 f-2 JWu,m2.W aA* D *N51
Rww
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NagM.mH b. The gage shall indicate pressures up to it k times
"|" d '

u r.

.

the boiler pressure, but not less than 240 pounds per square
C h.'a m.i, W ; , , 4 inch, and should be marked STEAM. SSPLMr j

i -

",[;:f
~A .

is % A mg 1 '
;B2% 825. RoTon The rotor of the turbine shall be of suitablem

W6 NjQ 1 mat (rial and the first unit of a design shall be type trated
,

in the manufactuter's shop at a speed 40 per cent above jf,'

@@jg,g ' W ..
,

y n ,, |M , rated speed. All subseqt.ent units of the same design shall 4-
. ,/ -E,MQ L U lie tested at a speed 25 per cent above rated spwd.

..

< vn sms,uw : v .
I. *i. .k
m.. e

826. SH APT.a n.: 4 a_
u m %..;sd.-' The shaf t shall be of high grade steel, such as

, v

N, ',
,

q .W m w . ,s c

g%m@@gg.; @[i
3 a.

jjh.,f.AM4 open hearth carbon steel or nickel steel. ,gpm ,e -
J %cg,4W b. Where the pump and turbine are assembled ns

R Q{MlN#4&L d independent units, a flexible coupling shall be proviCed be-
jN%i% ;y twoen the two units. *$

% n:gdf Q d c. %,here the overhung rotor is nuopteu, (,ne 3 nan for
D.eMe n@%e@V;

. . . , ,

w-

&Qk d[ the combined unit shall be in one piece with only two d
U"* 'I " K'' Sk.

Wh|@@$$$M
NMQ

QMps .!$M d. The critical speed of the shaf t must be well above NW
$;/M30 the highest speed of the turbine so that the turbine will QM
h,, yArm.m% ukhMb3Mi

operate at all speeds up to 120 per cent rated speed without j
. .Wobjectionable vibration. p;mmamnwm QAM ffT W

CQ;W M ggq 827. BEARINGS. Turbines having sleeve bearings shall AnM
M &. Q S have their bearing shells and caps of the split type. Turbines 2fA@

i with ball bearings may tw accepted only after such turbines , W

Df% [Mdp4W[ ] W@g
and bearings have established a satisfactory record in the

MQ commercial field. Means shall be provided to give visual in-
gdication of the o,llevel.i

w%pmygwp 4
p

4 eg.,:~h

p; W:Afy W awg r%g o
&wQ; %,ah

wk: r u .,,s. ,)*. -n%. . A m
e m 830. Irtstallation. %

m|xw#.
c a- R+g g

*f ; , ' * * :U. * '% tT (, g ' ~ yr y

9$@Q QQ~ %.,';:{ dM4831. Str.AM PirE. DQy
|

l ,

D )
M W .-'

mm e The steam supply for the fire pump should prefer- AwVMwn d a.'

to.M6~ - b, ably be an independent hn'e f rom the boilers and should be so 7 '.-

run as not to be liable to injury at time of fire m any part m, y-wn
Wigd%+k the property. The other steam lines from the boilers should m.;;n
W3..t be controlled by valves hicated in the boiler room so that nr

k3e,76f9WE;$ O (;Min an eraergency, steam can be promptiv shut off from these E:dMpdP g ' i mn qiu.
'

f. G2 ~ 9 %) p
[ MYc%m.k QR 0760 f-3Ad y.p--%w mw. ew. m
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:' y lines, leaving the steam supply still available for the 6re 4W; pump. Strainers in steam lines to turbines are recom. Nis mended. Q4 %

.

b. The steam throttle at the pump should clore against M. .-g the steam pressure and should preferably tx of the globe u$
g$ hf pttern with a solid disk. If, however, the type of valvea s a 'm having the disk fitted with a removable composition ring is $.G2

:

used, the disk should be of bronze and the ring made of suf. M;
.~ - ficiently hard and durable material and so held in place in W'M the disk as to satisfactorily meet severe service conditions. G.s

;

w
Non: Gate valves are undesirable for this ser%ce, as they T-cannot to readily be made tight if leaking. as is passible with D}-the globe type of valve. The steam piping should be so arranged ktgpand trapped that the pipes can be kept free of conderned steam

M@4;p
n

In general, a reduci.ig valve should not be placedc. rT
in the steam pipe supplying the fire pump. fpyh[

Non- There is no difheulty in doignite turtane, for mod. F
ern high steam pressures and this gives the simplest and rnost f"dI[dependable unit. eg,,

( p@%
h A reducing valve introduces a pissible obstruction in the

.

tsteam line in case it becomes deranged; in rnost cases the tur- p i
, _ ,.

g y5 '
bines may be protected by making the safety valve required by yn -Paragraph 821b of such site that the pressure in the casing gpwill not execed 25 pounds per squete inch This valve should be~-

r
piped outside of the pump room, and if possible, to some point w?a

P' where the discharge could be seen by the piamp attendant. Where 8
a reducing valve is used the followmg pomts should be caref ully /

N"e iconsidered:- '

N.y
1. The valve should not ctmtain a stumng oox or a piston n

. _ - . working in a cylinder. W.
{{T \

2. The reducing valve should be provided with a by pass p v~ r* with a glotw valve to be opened in case of an emeryency. The d )

,

,

)
. - by pass and stop valve should be one pipe site smaller than the MRreducihg valve and should be located so as to be readily neces. Q'sible. This by. pass should be arranged to prvvent the accumula. %. 1

tion of condensate above the valve. bM !

N$?. |'
. 3. The site of the reducing valve should be smaller than cW I., -

T WD,I that of the steam pipe required by the specifications for the {{~
-

p pump gg>Q %%u 1

Li T 832. EXI!AUST PIPr The exhaust pipe should run di- @.

FM"W rect to the atmosphere and should not contain valves of any gm ,

QN sort. It should not be connected with any conder ser, heater, LE
i

M or other system of exhaust piping. g- fiM3-
,-gg Aww CCP ' .#h 0769 f-4

u@m .
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i j 833. '.CM r.acENCY B0ll.ER FEED. A.g*

py ,

A convenient method of insuring a supply of steem gli'g, hb a. er,
for the fire pump in case the usual boiler feed sup ply fails. 4 9 6q6 j

, @: is to provide an emergency connection from the discharge , N HpX
.

tm 1
' of the fire pump, with a controlling valve at the fire pump B;;;'.gry

. 1: and also, if desired, an additional valve located in the boiler Ed <rmt

41 @7il.lg ge?"MA room. A check valve also should be located in thin pipe,

P.1.g;.p. .
preferably in the boiler room. This emergency connection

C "j01 @a@p should be about 2. inch diameter.
b. This method should not be used when there is any~W S~y

,

Mt danger of contaminating a potable water supply. 6G,a@b
-

-4
;- NOTt - In situations where the fire pum is handling salt b'1.N -
) or brackish water, it may be undesirable to ma e this emervency D '. T (,gypu boiler. feed connection. In such situations an effort should be

fj4h,|imade to secure some other secondary teller. feed supply that wul Q y+t

be always avauable
p+op %....wm-mWe
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s.y
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> .-

q,

s
.

y*i[ .
Field Acceptance Testa. jy

911. Titost Parstwr. The pump manufacturer shall &y
.

L - have an engineer present at the field acceptance tests when furequested by the installing contractor, p,

%
912. The field acceptance test results shall be as good $i

kN:*
'

t as the manufacturer's certified shop test characteristic
curve for the pump being tested within the accuracy limita MMof the test equipment. *;

$5L, 913. If puma takes suction under a lift, the suction gapipe should be c rained if possible before tests are started W. .;

K so that the maximum time required to start the pump with havailable priming facilities can be determined and condi.
W}gtions remedied if necessary.

914. Ovnnlirer!No. As installed, at operating speed,
the pump shall be able to operate at peak load conditions tw,

..

without objectionable heating of the bearings or of the y
prime mover. The operating pump speed shall be the speed d,*f.:
at which the pumping unit would be expected to operate $during a fire, for example: M

-

A squirrel cage electric motor has no speed con- gWP~'a._

trol and would normally drive the pump slightly in excess Q.~
,

of rated pump speed at pH loads. M,-
t b. Combustion c.1gines and steam turbines under Mautomatic control with governors set for rated pump speed D

i
"

~ y at rated pump capacity might slow down slightly at maxi- E$,,,_

up" w mum (peak) load. Ckh M ky c. Combustion engines and steam turbines undcrMf[,g.g 4 manual control (and automatic control where speed ad- p'?; $ k justment is easily obtained) have their speed adjusted to

$[6[j,1
$ ;% - [3 rated pump speed at maximum (peak) pump load. Z,,y

,

' .g

ix i k'

k,9w d a r- o-
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pi 915. OPfMTING CONDITIONS.ggn w wv a. Ev varying the number and/or site of the dis. Urd%''

j charge outlets in connection with tests (Section 912) the k T ! M I.g operating conditions under minimum to peak loads shall be ?596Qg!?'% determined.
'

;
mpp.b. During such test: rMs%m .w@

m'jj b &; ,epuy.W %# 1. For electric motors at rated voltage (and on a.c. f;QG/p".gr D motors at rated frequency), the full load ampere rating WhM.P' . 7 abould not be exceeded (except na allowed by the service
SM@Mf6

M" factor stamped on the nameplate) under any conditions of LLZ
pump load. L

K4
2. For electric motors under conditions of accept.

able high or low voltage, the product of the rated voltage %> '
.-4
I

(and on a.c. motors at rated frequency) and rated full load N- #current will not be exceeded (except as allowed by the ser. ti e E.1vice factor stamped on the nameplate). The voltage at the fM d.!motor should not vary more than 5 per cent below or 10 per ET h
~! 9.M
W cent above rated (nameplate) voltage during test (see 7 710 Paragraph 432d). g kp -
N h.- k W &s '

% %

r y 3. An internal combustion engine shall not show E: or 7(;*
signs of overload or stress and its governor shall properly

%@% - Q. :
diAU

regulate the speed (see Paragraphs 624a and b). 4

g s
4. A steam turbine shall maintain its s'>eed within W D-the limits specified in Paragraphs 822 a, b, and c. %

g%k,
[

bWith discharge outlets open (corresponding to thec.
outlets used in test at peak load) pump shall be started and 2.6 brought up to rated speed without interruption due to open. $ hing of circuit breaker or other cause. EXL w/..

kk I916. CONTROLLERS..

$r$ pyd
Manual controllers for pumps shall be put througha.,

.. _

| Ep_! < not less than ten complete operations. %JgW! & $yph.

#M y> b. Combined manual and automatic controllers shall
%vLup@p9?dij be put through not less than ten automatic and ten manual
p~d.g4, operations. 59h$ f-I % f Mg}i '4qipr 0772 M J. . w,,, . -dig+

[ d . , , ____e

. 4 d 0%*|M W 5 'R M L
~ '4&T _M C E b 5 [h h, 4:y #

*
~ aOk &&r^Y.>

,. .
. ?
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.

.. p-9
$s m g mMW c. A running interval of at least 6ve minutes at full #Anwd j

s q. -e m..

,

W %c.y+
speed should be al owed before repeating the starting cycle.

@w.as %-h ~M OA . g r. ~,- . ,MWMa
' q d. Automatic operation of the controller shall start

(%[M* W;%[e'Qt? $ the pump from all the provided starting features, such as
6 ,gg. pressure switches, deluge valves, etc. t/e3

a3a g % g g; w .m

(q%Mm%
w -

we,fy ,qq
Sr$fMJQ,y e. Electric motor shall attain rated speed within tenMM;b seconds.
f x :p p: u. e) . W *mw my

%g yM
- .

2 %WMy
% /d 917. EMERGENCY GnvERNOR. On turbines for pumps Idi%.ibthe emergency governor valve shall be tripped. (lland CMcMp4g34 tripping will be accepted.) fjyM}M

.

Q
wrm~~m. .&

-

4 -

-: w omwa
t 918. LENGTlf or TEST. The pump shall be in operation K ? g:%g.. Qaa6

-' % not less than one hour (total time) during the foregoing W M @pb,;,p,
.b-wa% .ya ..n tests, a '.

'}j Mg
4.

W 'iiW m.-.. pA sw; ,

. . .

O M 921. AT Tile ALARM. pTgFM|N#yp (d4KMi ri.
a. %, hen an alarm is given, do not wait to see how pTp q; 3-

rec,;; ,'

?R strious the 6re may be, but get pump started as soon as pos- ,wh As

Q..
sible and maintain its rated speed, pumping into sprinkler Qt

: and hydrant systems. pg* 7

b. Do not be afraid to run a centrifugal 6re pump at
its full rated speed, even if the demand for water is small.

_ Y:'

0 @p%
: .

The characteristic curve or the relief valve will usually keep
I pressures within reasonable limits. JA -

M

%p;7hE/PIjL
% D3W2gr; .W T E - The best way to prevent a small Are from becommg

w t- a larve one is to gase the sprmklers a liberal high pressure water
b-. :cQ4"1MSEMbY d suppiv at the start. Fif ty open sprmklers may take the full

capac' sty of a %0.gpm purnp. } hen with a mEl public water
$ P W @M SQ'[ %[p

d
MM*MD

,

supply the openmg of a large number of sprinklers of ten ma.

D ' " g % ,g.g
fiterially reduces the pressure so that the pumps ate needed to;

.f
, * reinforce the public supply and insure ample water at good pres. g' g

bM.. % p
surer .y

p %a
~

cQ7w :# Wherdt as4 w w.+ ;w.
922. To START A CENTRIFL'G AL I4'M P.

| yy g

(jg%y)S.$@Q
i ^ g] a. Never start or run a centrifugal pump before

priming or 6rst Slhng casing with water; otherwise the
. gg,

Wda;w:Muna- x k n s.
&.4.Q M Mr Msgy%0773 pg mw he s

l'h . k a..CM.l katW
Qe sgr7 +.mg '%vs - w.h,f4 _ _ .

dy ' '
hlflyWjdG;W

T N gh y W.W M ,.% Q <wW' {+htfs ... _ ,,
m,

((Gn f ,, n w} &: & .4 n W S
ytM~.t

I ht 2 W Q " W W .h V<

. u w,m g_
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a g
interior wearing sings that depend on water for lubricationkNd[ may be damaged and the pump made inoperative. dd/cMhVi % po

hyg$yh 'A %4 7

hg ? b. If pump la primed from a tank or other gravity
'

Ssupply, the pump may be started aa soon as water shows at 3 d3gM|IT&g.Q vent cocks. If primed by an exhausttr, action of the devicehi g@ will indicate w1en casing is filled with water. WMcae |h; p. :Myd
Close attention should be given to the bearinn and % %g ph $ 'Pr6Mg% wc.g stuffing boxes during the first few minutes of running to My,%;M

ggm see that there is no heating up or need of shustment. With ? ? N 8 7.n C
water seal supplied with water, a small leak at stuff.ng box Fff,%gPM

@W'AVN @dglands is.nece.ssary to seal, lubricate and. cool the packing.
b.ma ge

a. *w%dr
,rhe suction inlet gage as well as the discharge pressure .

TT.

1 gage should be read occasionally to see that inlet is not
l thtructed by a choked screen or foot valve. Qq

a bu\ s ,

p y*|
'

{ F 923. MOTOR DRIVEN PUMP. To start a motor driven '7
~

gpump the following nicps should be taken in the crder gggq
a given below:

;g,
2

M@@n
.

%g%
w 1. See that pump is completely primed.w g- Note that normal voltage is indicated at volt. ::;Yg.+ 2.gx $.-fr*qmeter. dgy ' s m.

Close isolating switch snd then close circuit fM W.g .

3. &! e r?st;g
-i es . :w breaker,

4. Operate starter without undue haste, observ. .D ha..

' A yg ing ammeter at each step to avoid excessively large g. -g

gP starting currents which may cause circuit breaker to gp 7f

QM 'j;.

% open.
-

c. ..

4 n
x p

Nort : Circuit breaker tripping .nechanism should be so f'

c

W_ 6, ,.,

s.ct that it wul not operate except when curTent fn circuit is$ J %T ' p. .
J4 escessively large. b sV
b, &4j

.

3 d ' t) T

924. TURBINE DRIVEN PUMP. To start a steam turbine
B

' <7''

M fM#'

driven pump, steam should be admitted slowly at first to ik"7 ,
~

E i
permit warming up of turbine casing before allowing fullNYJ ' grfq3..head of steam upon the turbine. If the pop safety valve un Qyp the casing blows, steam should be shut off and the exhaustf piping examined for a possible closed valve or an obstructed j q g kIh

jydfnqx.

k."
"'

portion of piping. Steam turbines are provided with gov-
ernors to maintain speed at a predetermined point, with -gA.g.y

n 'h N h&W.n

*3,y&,w.^I
[y q

O114h 'a? _ _ _

g 3- 1
m

'

t
"aMft. % 3%*' fry grg|N g ~ _

,
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'f 4 4t CLPT 4Nrt. Ort NailoN St riNit s rNi g. 2().g3 Igm,;w - --
- y, |: ... p p%w.,M(d= some small adj,ustment for higher or lower speeds. I)esired

3._ s
i JtWM

D % @5 M +C[ g speeds below this range may be had by throttling main
% ! & d @g $ y.

1jeg tbrottle valve.2

tf . ;

d; 4 [ Age #@%.
e mS .s

L;k 9 2 ') . INTEHNAL CohtDt*STinN ENGINE DRIVEN Pt'Str.
,%

@4N,sUg d'

4v 9 pf =g+g
( lfg a. To start an internal combustion engine driven

QIM@i[dag %@{%
WM.pump one should familiarize himself beforehand with the h

.t MQ r.W '4, operatian of this type of engine. The Instruction Hook b+CM- issued by the engine manufacturer should be studied to NWy"KGih
@@M o %,ay'y9 ' _&

; this end. t
g

Skwww ;. .sb. The storage hatteries should always be ruaintained Dv ..z'M WWfin good order to insure prompt satisfact' ry operation of %Nhabo
these equipments, fh' 0

le

}f:f*
Replacement storage batteries shall comply withc. 5 't Jbthe performance requirements of Section 620.

. y
930. Care of l' ump. )

;tme mipg %031. WEExt.y TE8Ts. A centrifugal pump should be pg M
- -. operated every week at rated speed with water discharging Addn hm

@ through some convenient opening. This is desirable to make WM MM*
. sure of the condition of the pump, bearings, stufling boxes. % by

suction pipe and strainers, and the various cther details {fQ468~

pertamine to the driver and control equipment (see Para. TD %.
'

graphs 515.d.1, 062, 715.d.l . and 715.d.5), bh~ M-% m a'%. hen automatically controlled pumping units are to be Qt
.

[4
atm

tested weekly by manual means at least one start shall be Hif T h

% n g @@g Maccomplished by reducine the water pressure either with 2
the test drain on the pressure sensing line or with a larger

Q] M M f W e
ify flow from the entire system.

4< mtyo w.;
-

7F .I 932. YEARLY TEST. A vearly test at full capacity and
S$ i h[f]; oter is necewary, to make sure that neither pump no'r suc-
6t{MZ3NWtion pipe is obstructed.

+Mh%$jp@th,Y2933. KEEPING or Pt ste Roost. Pump roems should be Md
ipE.n.;,p$gg;V

,

kept clean, orderly, free from rr iscellaneous storage, well !%-

hghted and heated.
! .;pp_.

4,

L.O ~h$,Ag.m t.w@.. d.
a pg3 931. REAMNEFS. Always keop the pump ready to Start pat a moment s notice. ggprigga

l
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Code |

Section
No. Code Section LDFP U1 DilDFP U2 DilDFP 11 EHDFP U2 EHDFP

- 1 1 ,

32c -Special Fire Service Pumps. Pumps rated at 200, k
I'

f[
l300 or 450 gpm limited to 130 per cent. capacity y 7 y

maximum, and for various pressures. The' maximum
power required shall not exceed the limitations of
a 30-horsepower electric . motor. |

32d Pressure Maintenance Pumps (Jockey or Make-Up }
Pump). The 'use of an auto:natic pressure ;

maintenanco pump is desirable under some cir-
cumstances.to maintain a uniform or a relatively
high pressure on the fire protection system. The 3 3 J' 7 ~1 |
capacity and pressure rating of the pump shall be |
- suf ficient to maintain the desired pressure |
against the leakage in the system as approved by
the autherity having jurisdiction. -A centrifugal
type pump is preferable. L'hcre the discharge-
pressure at pump shutoff of a centrifugal type
pump exceeds the working pressure rating of the }
fire protection equipment, or a turbine vane |
(peripheral).or a positive displacecent type of {
pump is used, a suitable relief valve shall } { i

be installed on the pump discharge to prevent { j |

damage to the fire system. (See Figures 100a-1- jt

and 143e). ; ;
;

'33 Standards on Capacity and Pressure. For re- i
'

quirements on capacity and pressure relief to | ! |,

Standard for the ' Installation of Sprinkler
' '

.

f 1- i 1 1 ! 3Systems ~ (NFPA No. 13) and Standard for the- In-

stallation of Standpipe and Hose Systems (NFPA ! !

No. 14) and for hydrants, Standard for Outside' ;

. Protection (NFPA No. 24). i i
'

!

. . , . . _ . _ _ . _ . _ - . _ . - _ . . . . . _ , - - . _ _ _ . _ _ _ _ . _ _ . _ _ _ _ _ . . - _ . . . _ _ - _ . _ _ _ _ _ _ _ _ _ _ . _ _ . . . _ _ . _ . . . . _ ~ . -_ _ _ _ ._.. _ _ _-
-
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Code
Section

"No. Code Section -LDFP U1 DilDFP U2 Dl!DFP . U1 DIDFF U2 EllDFP
,

45b -A compound pressure an-: vacuum gage having a: dial .
I.

.

', ['not less than 3-1/2'in. in diameter shall be con-- C) /t '

jr. g' :nected to the suction pipe near the pump (except
in' the case of vertical shaft turbine type pumps).
The face of the d!al'shall read in pounds per-

square inch for the suction range and have a maxi-
Imum pressure range not less.than.twice the rated. ,

.{
*

working pressure of the pump, or a; lower pressure
- 4range may be furnished |if the gage is protectod j |

! from damage by a gage protector.
.
'

.% ~

Qp, ,
.-

46 Circulation Relief Valve ta Prevent Overheating. & 3
f0/E C"*N[ j ; _ p !Pumps which are automatically controlled shall be ([/ _.g te/A j

r * si e

T)4 Fj
' aprovided with a 3/4 inch relief valve set siightly

h! k," A ~[ fbelow the shut-off pressure and arranged to permit t

cy" 1 ]' 19 . ;
M( ,g)

circulation of. sufficient water to prevent the ;

| ', -
'

,

iptuep from overheating when operating with no dis - ,

Jt | j jcharge. This ' is not ceetied for submerged type
j j'

pumps nor for engine detven pumps.for wh8ch _

/

jf \[ ../i

! -[, t A
'

engine cooling' water is taken from the pump dis- (T :
gf4Pumpswhicharemanuallycontrolledsha11h;.f[

,

charge. "jW E* 4 f ' 'c <F pj jd d !be equipped with either such a relief valve or
<fhd /F ''1 6with a test valve as specified in Section 133. h ,n y. ' '

,

Provision'sH>uld be made for Jischarge to a drain. ' h N *^ T) ! ' ' # ' #u W ! * ' m /
; | ', y-j) ;

.

. 3

h f'

1 i ;

I ; i
;>

1 ,

k
i . ,

|
t.t

- i I .

; !, 5, | I
-

,
.

f+
t i
j r

i :;

} .! j4

:

i

i1 ;
' ir ,
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: Sectioni- Ii
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47 Summary of Pump Data.

Size'of Size of Size of Number: I

.}Capacity Discharge. Re1lef - Relief liose .
. ! T- |of Pump Pipe Sec. Valve Waste . Valves .g 7' I y~
{-gpm a2(a)' 'Sec 43(c) Sec 43(h) Sec 44(b)

,

7

,

LO '6 in. 3 in.- 5 in. 2
'

I.

i 4

750 8 in. 4.in. 6 in'. 3 j t, ,

1,000 8'in 4 in, 8 in. 4 i -{ j
1,500- 10 in. 6 in. 8 in. 6 l ; . l- !

'

;,

*

#

2,000' 10 --in. 6 in. 10 in. 6 j. j | [
2.500 12 in. 6 in. 10 in. 8 ; 4

-{ ;.

50 Power Euppiv. ; )
, !'.i j j*

!

} } !
51 ' Dependability of Power Supply. Careful considera-' ; g

6' '

i ,

tion must be given to each case to the depend- i - ! ; ( 7 ,-_ ~
J A.-

!
J~ 1

|
'

- ability of the power supply not overlooking *.he j "^

possible effect of transmission lines of fiie in ! ! I ;

! 1adjoining buildings which might threaten the ,

,

Property. ;
-

t, . ,

60 sts. I J
*

>
>,

~I!61- Shop Tests.
,

,

.1 1 <

,
-

.
- t . ; -

61a 'Each individua1' pump shall be tested with a dyna i '-

mometer or calibrated motor .at the. factory to 't y h1 C K) C 10 C.)$(
provide detailed performance data and to *emon- p
strate its compliance with specifications.

. j
- I,
l

,l , l-

,

I' f| . *

.
i

t1 4
+

; i
"

', f

)
. . . . . . . . . - _ ._ _ -. _ . . . .. . _ _ _ . _ _ _ ____ ___ _.._
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: Code

Section

f2 No. Code"Section IDFP .U1 DilDFP. U2 DtIDFP U1'EHDFP .U2:EHDFF,

,. -

61b The maker. shall. test each pump bydrostatically
!

before shipment from the. factory, to twice the,

| maximum pressure developed at shutoff, but in no C_ O. tO ta qw3 c g.
. . case less than'250 pounds per square inich. Pump
j casings. shall be substantially tight at the test f
| pressure. 'In the case of vertical shaft turbine '
4 type' pumps both the discharge castings and pump

'

t
j bowl-assembly shall be tested,

} q
!j <-

! 61c All: har drives shall be operated at the factory
1{CM

. .,
I

! CU -) ' ;under full load before shipment and operate with-
i- out excessive noise or heating during the test. !

,

.;,

! ! | I,

| CHAPTER 100 - HORIZONTAL SHAFT PUMPS. ;
} ! J

I t ! ;
i 1 i f i -

; }; 1101 ' General.
.

, , .
2 ;

<

| 111' Application. The horizontal' shaft centrifugal !
'

; ,

j pump with its split casings lends itself to a j i,
,

| | T. {
simple operation and repair, and, where a water f ! j g[f

,

!

+, e
,

~ 'supply is obtainable under a head, it is '> '

especially adaptable to fire: service. Because the
|

+

l horizontal- shaf t centrifugal pump requires priming ! j, ;

when installed to operate under lift, a vertical i
| . !

' -shaft turbine type pmp should be used where suc-
,[ tion lift is necessary.

I

| f
'

112 Perfornance. '
i

; ; . i
1

112a Pumps shall furnish not less than 150 per cent of ;

!rated capacity at a total head not less than 65 .

| .

'

. per cent: of total rated head. The shut-off total C ) ,* f 3/f, c p.3 i f t)i,s

head for horizontal shaf t purnps . should not exceed
|

i

- 120 per ' cent of total rated head (/ig. 1. Appendix
,

j C). !
- ;; ,

2 i I 1 }
1. 1 i } t

!,.
!

' 5 j- !
i j [ gi

>

}' !i

t
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.Code- ~' L<

sSection '#
f

No. . Code-Section LDFP U1 DilDFP~ U2 DIIDFP U1 DIDFP U2 EHDFP :
'

.;$

?

I
'

I .

The inlet pressure available~from a suctioni 112b >
'!

!. water supply shall be figured on a basis of-a C N. N fA~ lhr - CM~ CM
i flow of 150 per cent of the rated capacity of the

pump, as indicated by a flow test.,_
.

1

? .. .
-

j 120 Water Supplies. .(
l

|
!,

121
'

Operate Under Head. Fire pumps, especially those j ({
*

automatically controlled, should.be provided with
3 i 'i

j ' water under head, avoiding suction lifts whenever I ! ; -|
'

: possible. Operating suction lifts, including ;CM
[J fA j Mj[p g.

i
i I C id C U,allowance for velocity and friction loss through :

,
L -all' suction fittings, shall not: exceed 15 feet at j ( [.sea level and the allowable lift must be reduced i . i
'

j j'g

by 1. foot for each 1,000 feet of altitude at the *

j { [
'

pump installation. . Where a suction lift is'neces- ', i

sary, a vertical shaft turbine' type pump should be i !
; used. (See Paragraph 111.) f' j

! i i 'i
i 1 i 1122 Priming Supplies, I i } t*

1 i 1 {
.

14
. . .

! t j122a Provide adequate' priming supplies for pumps which . {'i

, ! .

|- may at any time'take suction under a. lift. ' i g f,p f)h j / 'l
| Priming equipment should have sufficient capacity v' [ el I

I
;, ,

to displace the air from the pump...and su,-tion pipe ; I | f j. !within'three minutes, ; '
; ,,

i ! ? I'
122b Provide two reliable methods of pritaing the pump. ! ', ;

'

{ f I,

#
; One of these methods of priming should be indepen- x/ 4 gi s . 'g # jg' } sf|,

4

dent of public water connections or tanks serving i n | i :
.Ias primary supplies for automatic sprinklers, yard { i |hydrants or standpipes. i ;

} i .

I i !

3 i I ;
;

I I h , k,i >
,

h k
' '

t~ ,

1i <

I !; .
,

!
i

i i,

A I I. { !
1
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Code I
k

Section -
|,

; flo . Code Section- LDFP U1 DifDFP U2 NIDFP ' U1 DIDFP .U2 ElDFP- 'I
-

:

I- !

| 122c' Where.the pump is. automatically started or provi-
; sion is' made for remote inanual starting, :the pre -
{. ferred arrangement'is a submerged pump (See Fig. CM p& CM M*

'

200a, - Appendix C),' but if pritning is needed the,

,
! priming supply should.be of.a type which will keep '

the pump primed at all times. IJo priming method
*

~ ishould be selected which will . permit contamination
|

<

\' .
<

; of a potable water supply.
t ,

'l 1 t
-

, ,

; 123- Priming Method A. An Automatically Filled Priming | I | { { [; Task. .j | } } }

| I ! i I
-

#

I123a An automatically filled priming tank that keeps I j l- .i !,

the pump primed at all times. The volume of the eJ/A } IJ ! A-
' N I' #0[A } N//4- ! i

priming tank should be equal.to the volume of the I, ! j l
pump and suction. pipe but not less tnan-100 gals. ! j

i This : volume . can be readily computed frorn- the I
,

;

{ );

following data. ' '

;
! -

*

; Priming Water Priming Water {
j 1 ! .

g. j i
! Capacity Required for Size of . Required for. { } l 1 3of Pump . Pump and Fit- Suction Pipe Suction Pipe i ! j f -].

gpm tings, Gals. Inches Gals. per Foot ! I i j
1 1 i,

-|
:

i, i j j i ;

.

500 13 6 1. 5 +,

1 750 -21 8 2.5 ! l i i I t
'

I 1,000 25 10 4.1 l I

! 1,500 38 12 5.9 ! ]

. !,
,!

I
;

1 -

; !

| 2,000 47 14 8.0 { { ; I ;' 2,500 58 16 10.5 !
~

'

j - r'
'

20 16.3 | | j f
i '

\. \ \ i 'ls >

| I, ! ! ! i
1

*

i ; .

,

2
I { k i

'.i ; I
!

l, ; ;
' '

r
,

3 , -

't y

I I
i ; t

_ _ - _ _ _ . _ _ __ _ . - _ - _ - . .. - . ~ - . - - - - - - - - - - - - - - - - - I
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Code- ~

Section
No. Code Section LDFP U1 DHDFP .U2 DlIDFP U1 EllDFP. U2 E11DFP

_

3' !!123b -The water supply to the-tank should be capable of. 9/g_ f / ib L! | / -- ~

keeping the tank full at all times. ! l ! i. j
1 i

1

) 4 i 1
4 i

j123c The priming tank should be connected to the dis- i ;
I

,

charge side of the pump at a point which will j fJh g? g 74 gf
insure that all priming water enters the pump and 7) .A i

r ;

suction pipe, and is'not wasted in'the discharge. ]3

pipe of the pump'(Fig. 100b, Appendix C). This I
i

connection should be 2 inches in diarceter f; ,

irrespective of the capacity of pump, and include !
'*

an approved 0.S. 6 Y. gate valve and an approved {
<

check valve.
'

. i
I i i ,
'

/g~ I124 Priming Method B. A Connection to a Domestic * A
i,

g[p { PM _ A /bWater System. A connection to a domestic water f ;

system (when permitted by health regulations).
-

'

Install approved check and O.S. & Y. gate valves I
'

in the, priming pipe near the pump I i j { i
i ,

; 1

i \ h125 Priming Method C. 'A Connection to a Domestic- ! i ( .

,[# M / }',i/O, I
use Tank. A connection to domestic-use (service) i

*

i #Mj ',
. y

'. tank (when permitted by health regulations). j /
|Preferably arrange a reserve supply for priming N b~ i i ;

,
only, by extending service riser up into the tank. ! j,

' 'Install approved check and 0.S. 6 Y. gate valves ; i

in the priming pipe near the pump. ' '

|i
, ;

!

126 Priming Method D. An Exhauster or Siphon Ejector. i ;
,

Where a reliable steam supply or separate water ! ''

f
supply under good pressure is available, an.

. rifr! /bj M[41
b

i L //L .>

'

A II I-exhauster.or siphon ejector may be connected j
'

4

-between the pump and discharge check valve to i
' '

exhaust the air.from the pump and the suction i
.

,

*

;

pipe (fig.'100b, Appendix C). An approved
, , !

'4

! ! i,

| !.

k{ }
'

l

'|
,

.
.. , ,

f
\ < t

, . .~. .-.
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Code
!: Section

No. Code Section- LDFP- 'U1 Dl!DFP U2 Dl!DFP U1 EHDFP U2 EHDFP
; 1

i I
,

| 0.'S 6 Y gate valve should be placed in the-
i exhauster. connection, to be closed as soon as the I
!' pump is. primed.

j 127 Priming Method E. A Mechanically-operated
|. Exhauster Driven by a~ Separate Motor. The .

!!!| exhauster should'be connected between pump and i f j'd *, /h -

i |discharge check valve, so-as to completely fill j f,

i- suction pipe- and pwnp (Fig.100b, Appendix C). !
'
,

I .An approved O.S.-6 Y. gate valve should be placed
'

i i ,
,

in the'exhauster connection,'to be closed as soon
'

! ;

as pump is primed. ! [,

|
| .

i. 128 Priming Method F. A. Manually Filled Priming Tank. ,

i
'

I

i I | t

!' 128a The tank to have e capacity of at least three ! | i
'

{I j ;
'

times the volume of the pump and usction pipe, but'

j not less than 250 gallons. A liberal-sized j j j | | {

| priming tank and large connecting pipe are neces- ) j pifp | ijg { g//
,)i:

j sary so that the pump can be primed quickly, even j' " g-,

| if there should be considerable leakage at the' ',; t

: foot valve. As the. priming arrangement is so | | ! ;
-

2 i {! vital a feature to the : successful starting of the

j pump, a considerable safety factor is needed. f ! ! j

f; f p' i M f ft. L128b The volume required for the priming tank can be ,f

1 {
'

f
''

!
1readily computed by taking 3 times the quantities j"#

'

given under Section 123.
,

j
j !

'
j'

i- . s

I?Sc The tank should be connected to the pump as
_

;
7i

I d, , A ' b.,
f g , ,E $

'

C /g k_ ;,L| covered in Section 123 with the connecting pipe t

: -nor smaller than given in the following table: ; - V !
,

,

I
'

| |
!'

i i

''
! 4

|

i .! ! ! |

' i ; i i

.[ ! l j
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i No. Code Section 'LDFP U1 DilDFP U2 DilDFP U1 D M P- U2 DIDFP ,'

gg I _ 1
'

i
,g s

: Automatic air release, Section 132. . ,/) b T' ;

h'Circulation relief valve, Section 46. '

f / s/'

Eccentric tapered' reducer at suction inlet, Para :,
i

graph 143i. i

I ,,

i 1 j fj /.-llose valve manifold with hose valves, Section 44 ; -

', <ik 1- 1 ! !7, ;

Pressure gages, Section'45. ' e'$ b>'

fI {
; j / /, i. . i

Priming connection, Section 122 to'129. j j

.f 9/A

''

,

i I / ! dlp1NI'
} s

r

Relief valve and discharge cone, Section 43. ' ~'

i ', 1. tf.
! \- : I !

3' ,1; g/ 1

/ !Splash shield between pump and motor, Section 455. | | h ! <

/
'

; ! I
'

f ;

{ i vTest valve with piping connections, Section 133. '

/.

. , ! ..
's

t

*! { j
: &

131b These attachments shall be provided by the pump I
'

; manufacturer unless the authority having jurisdic- U!& ' p)h, ,

c. y ,
; CG C N3 {

'

,

tion pennits certain omissions. depending on the ; ! j
'

conditions under which the pumps are to ba 1 ;
a ;

' '

installed. ;

I ,
t

(k132 Automatic Air Release. ' Pumps which are auto- [['] )
''

matica11y controlled shall be provided with a L '; !{) ; gi.g
;1

; reliable float-operated air release valve'not less ,. . ' ,: -..y :g j,, ,p i
.

p.,iM* *

t. Lg s
f j. I

o ,

; than 1/2 inch in size, or equivalent valve, to ; J^c 4

,

i 'automatica11y' release air from the pump. |,.! p[N , $k( '[j'
4

,
~

g #- r. ,
,

1 133 . Test Valves. ,'l ', ', I / ,. F
-

.

,

; i ?

, es - , +
7 ' ''

L'
i r

{i i

k h I
'

4
, i .

>

f '

i i \ i*
'

n g
. .-. _ _ .. __ ._ _ ,- ..

'
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| No; Code Section INP U1 DifDFP U2 DilDFP U1 DIDFP , U2. DIDFP

!-
.. I.j' 133a Pumps'taking suction under lift shall be equipped ,

3 g!g
; with test.. valves of the size specified below. In ,b p f ,, M Ill '''

3
i order to provide.means for liberating the air from 'j
; the pump'and suction line within ;he-three-minute

|- time lirait for the . priining : operation.
;

1 . .

500 '750 '1000 1500-2500 !
t Capacity of Pump, gpm

)Size.of. Valve, Inches .1 1/4 1 1/2 2 2 1/2 | j, ,

i. i 't
'

133b Test valves shall' be piped so' that water wasted -

! ~"s *I !
!' ,through them can 'be seen by a ' man at the pump. g)[g j f)j { f f

} I J | '!'

NOTE: .Unless the pump attendant can see the dis-
; { }

(}
;

;, chage of water, there is danger that he will allow ; i ; j
; water to be wasted which inight be seriously needed ! l i ! 1 i

for fire fighting.. j
i i i i i140 Installation. '! ; 1 i i-a

! ! I | :

141 Foundation and Setting. ( i i
' l

i 1 1

!. 141a Unless the pump and driver have a concnon shaft, j '[ / I!: 4

t's IAh Y I
~they shall be connected by an approved flexible j ,

d

coupling arranged to permit end ' djustment and to i
~

;
.

!
a

care for minor inaccuracles.11n alignment. j ; 1
'

i
i s141b The pump and driver shall b'e securely attached to j -

;
'

a solid foundation'in such a way'that proper shaft i / ._ Affp
,

' / ;
' * *r b Yalignment will be assured: such as by havlug the ; i, , ,

. pump and driver rigidly connected to a substantial I '
i

.
i i

bedplate which is securely bolted to the { ! I

ffoundation. f : I
i

,

i
.

!
,

J

<
1

.
, .

~f| i

1. ! !
!

! . t, 1> -

>

3 ;

'

{;
\ <

, ,
. - .. --_--_. _ ____..._ _ - . _ . - _
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'i

141c The foundation should preferably be inade of con- / f # ,IA fha- [ g/
c re t e , or, if dcsired, of brick ' laid in portland

{ g
cement mortar. i )

i i

NOTE: Where the foundation is of brick a capping
.

t,
1 \
1 !

Iof concrete is an advantage in tying it together. I, j
In some cases it may be necessary to support the ! ( j
pump on I-beams or a framework of structural '

'
,

steel. I ; j
.

,

, ,

{ /i /141d Pumps shall be set level, with foundation bolts in
4

position, and the joint between the foundation and 'q !Ik /L \/', j Yy, ,

bedplate made solid by grouting with neat cement.
f[f

. .s,d,r g f f {'

I [M~ -
. }, ;After the cement has thoroughly set the bolts .u'j.

shall be tightened. For further information see c'' i
# !e u

Instructions; for Install.ing Centrifugal Pumps in '

,

I

Centrifugal Pump Section of the Standards of the '

<

11ydraulic Institute.
! |
t

142 Alignment.

142a A horizontal pump with driver is correctly aligned
on bedplate before shipment. This alignment, how- T f)f Nh J L

_

F
ever, usually is disturbed during transit or by in-
correct leveling of bedplate on foundation. The
pump manufacturer's instructions on alignment
should be carefully followed.

142b Any baseplate, no matter how heavily it is built
may be slightly sprung in shipment, or may be dis- ,/ ,j/, I.

~j ,,lii 'd' l 7torted by an unever; support. on the foundation, or "

by uneven tightening of the : foundation bolts, or
by the pull from the pipe connections. It is i
necessary to be careful when installing the pump

,

a

e
. 1

a 4

,
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i .

to secure perfect alignment "of the coupling; A y
. '

flexible coupling will not compensate for mis- !

! _t JV T .I' alignment. Iriaccurate alignment of the coupling
Iresults" in . rapid wear of..the - coupling bushings. j- 4

. i
heating of the ' bearings and loss of efficiency. |. j

,

Therefore, after the pump is fastened on the j i i ; ;

foundation it isLuecessary to see.that the . shaft i ! .! .j
of ' the purnp and' of f the prime mover are in one L f. |

line. If the. prime mover and pump are direct {
connected up to its piping and the base plate ;

| then leveled up and adjusted to position so as .! - } {
i

[ to bring the.two halves of the coupling into {;

. perfect alignment. !
' y'

p)fg. p yp ' Cd {{ y*'142c With a pair of'inside calipers or a wedge, check g'
the distance between. the coupling halves at four j | gff gf>

points arv*' repeat after revolving both halves 180 ; ; i

degrees.
"

!
'

142d Both suction and discharge pipes should be inde- / 8, [e

"pendently supported near the pump so the when .,

the flange bolts are tightened no strain will be f
*

transioitted to' the pump casing. ; ,
,

. .

143 Suction Connections.

#,|! / / /143a The size of suction pipe should be determined from /

Ni -[ v'Fig. 143a'(Appendix C). Timese curves include cn /'

,

'

allowance ,for velocity and friction loss through
elbows and foot' valves.

,

/b- (Q 7 gj143b Suetion pip d.be or the san:e pressure rating i . 4

as the va" -d and . installed in.accordance CU v / (,
'

with- adard for Outside Protection, NFPA No.<
,

4 :

I
'

.i
:

_ _ _

.. . , . . . . . . . - . = _ _ . . - - . - = = . - - . - . . . . . . . . . . :
'- - -

-
'' '

' " " ' " ' ' ' ' ' '' ~ ' ' ''
'

'' ~
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24. For short pipe well-supported,[ flanged cast
'

F" /
-iron pipe with. rubber gaskets should be.used. In

f - p
' j.

special cases steel pipe having' flanged or screwed
joints (flanged joints with' flariges welded to Lthe g6N'fy td4 g!A cf"'Q

,

3[ .

!Qcr
pipe are : preferred) may be used above ground in ; * pg db

tepf'

%Althe. pump room provided it is galvanized or painted- p

on the inside, prior-to' installation, with'a paint 19#/ :,

hM k~recommended for submerged surfaces. Thick.bitumi- i !i
nous coatings applied at the plant should not be 7"" '|
used. The exterior of steel pipe should be kept - i ! ;

'

painted. Cement asbestos pipe may be used when ! '

'{ j
the pump takes suction.under a head.at all times. k

,. y }
, , .

-
. ! i!143c Avoid an excessive. length of suction pipe to a ( i '

I 11 /L) d[L M[A I
;

'

pump room under lift by providing -a suctiori vell . ;;y :
close to the ptmp. .The well can be_ fed by gravity ! l' i { {

I !
'

}through a large pipe from the suction source. j .; ,

} 1 i
'

143d Provide independent succion pipes where more than !
. i .

(
I

one. pump.is supplied t[$%r lift from.the same -{. I ' [ . ,f . ;,s ;

intake or' suction well. In'special cases where a i ! / - ; r
'

, )) fjd bl// Isingle suction pipe supplies more than one pumpf .! 'i
*

under head, the piping layoutfat the pumps must be ;
' ,

'j i *

' (
symmetrical so that each pump will' receive its- ; '

'
;

proportional supply. .The size of the suction pipe j
. ;

should be'such that with all pumps operating at
'

l !

overload capacity the total operating suction lift
will not exceed 15 feet. ; ;

ir e143e When'the suction supply is under sufficient pres- ! f
, p f.y ,j j

sure to be of material value wi+hout the pump, the *

pump should be installed with.a by-pass (Fig.
,

'; *
a z .o ;,

J ? f, |
' ,-

3143e, Appendix C). 4. ;', n. .
. t

. .r
,
' '

!

'

i

. !
f -f
}-

.

3

! !' I,' 3 !
t i

( l !
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, . . ._.s . . _ , ._ . _ , .._



. _ _ - _ _ _ _ _ _ _ _ _ _ __ _ - _ _.

b

, e n

s
,

4

Code
Section.

No. . Code'Section LDFP 181 DHDFP ' U2 DilDFP U1 ElfDFP U2' EllDTP '
.

2

143f . Suction pipes. Involving a lif t inust be ' carefully
.

, . /.
laid to avoid air. leaks and air pockets, either of i 1

* y'
| ,,/ -7[Q -[ M (L. which may' seriously' affect the operation of the - ) ps Q< ( ' dl f /b ^#!/L

*

pump. ' Lay a suction pipe involving a. lift so that
'

J
i ;,

it will have a constantly ascending. grade from the j
'water supply to the pump (Fig. 143f, /,ppendix'C).

,

/ |
'

143g Lay suction pipe below:the frost:line. Pay tr
'

special. attention where pipe enters" streams, g [jy Alh ; / / pe'

ponds, or reservoirs to prevent freezing either
underground or under water.(Fig.'100b, Appendix '

C). '

143h, All pump suction pipe, except short lengths
A)[jp!

s
C b,

.,

between above-ground suction tanks and pumps g g|- j,

should be hydrostatically tested.in accordance ;
.

with the tests for yard mains given in the
3 ;

| Standard for Outside Protection (NFPA No. 24) ,
4

before back filling,

i ,

143i Uhen theisuction pipe and pump suction. connection '

'; [' '
.

; j
are not of'the same size, connect them with an r,i

eccentric tapered reducer in such a way as to 3

avoid air pockets (Fig. 143f, Appendix C) . j )

i i
143J Equip . suction pipes which inay at any :tiire involve e, ,

j f,,4 ' \[ V,/lift with approved foot valves except when two ja
e

' " ' 'gcompletely . independent exhaust-type priming '

inethods are provided. Piping should be arranged '

to permit removing foot valves for. inspection and '
;
? cleaning. Combination foot valves and strainers ,

should not be used.
! !

:
i

t

f

N
.

| i \ | *

-
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-- ;

this particular screen:is.l.6' times the net' screen / e 't
~ opening area. In some localities,. suction supply 't/ . .J|,3... ' Alf.p . ./ '/ '

for. fire pumps from'public water' mains may require !

the installation :of! an approved strainer to

prevent; foreign ' material frem ' passing through the
pump into'the system piping. i

'

gh; V143n When pump and' suction s.upply are on_' separate j_
'

j
foundations with rigid. interconnecting piping, the' ./ ,

piping should bw provided with strain relief. I i
'
,

,

(See Fig. 100a, Item 5.)-
J i,

! ! -- {
CHAPTER 200 - VERTICAL SliAFT TURBINE-TYPE PUMPS. 4

i
' '

.:

1 r 1t ;
i , 4 ,

210 General. I
! ; i!

i

, , e i
'

. . .
t i ; t

211 Sultability. .The' deep well tQjl>ine-type pump is j I
,

1,

! / } [
i' / | 7 | M,!jk ' # /l *! particularly suitable for fire pump service when /
, . p// ' ' '7g *

the cource of. water is located below the . surface '' '
i. i

, >

of the ground and it would be. difficult te install ;
'

any other type of pump below. the mir imuin water {~ j | 4

level. It is a. vertical shaft-centrifugal pump !
L vith rotating impellers suspended from the pump i ! !i

I ',head by a column or eduction pipe which also i
,

serves ' as a support for. the ' shaft and bearings. | I j'
It.was originally designeo for installation in j '! ;

'

bored wells, but may also be used to lift water L
<

from lakes, streams,'open sumps, and other sub- I,

,

surface sources. Oil-lubricated enclosed line i

shaft or water-lubricated open live shaft pumps * ' '
--e,

'!.will be acceptable. t *

!

I ! .! .i,

j f k

*
. 1 . i
i- | 'l

'

| |
I I

| '
;

[ } ! ! )-
,

. _- - . -.
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. .
a

212. }faximum Depth. Wells should not be conaidered as
. ,. I

;
a source of supply. for fire "punsp service where the ;

e

' water level when pumping-at 150 per cent capacity
3 9 /4 g/g /jS .^# f- ! I

lexceeds 200 feet from the surface of the gound. f ,/A. ' ~ / j /4-[' ,

in all' applications . where .. the water level: is .. i' I''
4 t

expected to exceed 50 feet the authority having. ; J- |
. jurisdiction shall be supplied with data on the

{ 3draw-down characteristics of ' the well and the pump j' ,

performance to; determine the available discharge j i i !
pressure at the discharge flange of the vertical j ;

,
' * *

'
,

pump. ! | j
,

l
. t , >

,

213 Acceptable Drive. These pumps may be operated by f I f A/4 f/jj ' ,

vertical shaft electric motor-or, when equipped h4 ' ''

iy 7 { ; [
t

with a suitable right angle. gear drive, they may ! j ; i -

, be operated by 'an internal combustion engine or a | } { fsteam turbine. Careful consideration must be { j !, ,

given.In each case-to the' dependability of the i i ;
}source of power.

| I'

.i,

| $ n'h h I
*

214 Supervision of Installation. ,. Satisfactory opera- f j .d A' '-

f
,d ffp CE Cd ! I

.

tion of vertical turbine-type pumps is dependent j jf
to a large extend.upon careful and correct inste i

1 i ;
.-

lation of.the unit; therefore, it is recommended j j i. ,that this work be done undar direction of a t |
'

; ;
representative of'the pump manufacturer. i i ; !<

t i ;

215 Performance.. Pwaps shall furnish not less than : i 4
: /' ,

~4)p3
p,i ;+. ,150 per cent of rated capacity at a total head of ; yi ! j

'<'

7not less than 65.per cent of the total' rated head. j [a, J
, , 1'<* M CU i

'i,

The shut-off total head shall.not exceed 140 per ! I !
'

|cent of total: rated head (Fig.-1, Appendix C). |
' '

.j,
,

t ; -
,

, \

i
'

I! ;

t

I i !
t

-

t

i
!
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! The minitcum: submergence shall'be increased by one
.

! foot for each 1000 ' feet of elevation above sea _|
} 1evel. i

! 1

222c Vell' Installations. Submergence of the second
_ impeller from the bottom of the pun:p bowl assembly - -

-

should be 10 feet below the pumping water level at- E k M. -

!. 150 per cent of rated capacity. (See Figure.200a,
,

1,
j Appendix C.)

.1! {- +

; 223 Well Construction. ;

-ii.
1 :

| 223a It shall'be the ground water: supply contractor's { |, ,
I resp'oasibility,to make one or more test holes. | | |. .

-

|

|' if necessary, in search of water-bearing forma- ! g 'b ; I 'jA /

; tion, develop a well'to meet the required water -

{ M. A- [ b- ~#
4

|
. production. necessary for a specific pump, to per- } | ,

f
!

j form all| work and install all equipment in a ; } j,,
' - thorough and workmanlike manner.

| ; | ! }
I i t ) : .

'

4 i i i i

j 223b Each well completed must-be of' ample diameter and j
.

1
5

- depth and sufficiently straight to receive the !
'

! ["< A/ 4 'i i /!! pump. .The turbine-type pump is designed to } pJ t! Qg{ -

;.

! operate in a vertical position with all parts in j'i j '!
'

; <
.

{ correct alignment; - it cannot operate in a crooked ; ', j | |

well unless the turbine unit hangs freely without { j ! j,

j_ being cramped. '
1 i .t
!' i ! i,

.

]
224 Unconsolidated Formations. ! ! | I,

! ! i
'

! i:
- - y! ,

;,

j i
i 3 4

;.

+ c, i ,

'

j. 1 i ! i
'

i : ,
-

1
F !. ( |, ,

! ! L ! !'

j i4

; 4
'

e______ _ _ _ _ _ __ ._ __ __ _ ~ . . _ . _ _ -
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I I I
water will exceed 1000 parts per niillion. The }
screen shall have adequate strength to resist the
external forces that will be applied aftar it is i

installed and to tninimize the likelihood of da:nage
during the installation. '

l ! I
i224d The bottom of the well should be sealed properly 1 * '

i ,

Alf4 M ,I
'

as the sceeen. The sides of the outer casing
~

{
' 4 ! /\ i a Lwith a cement plug or a plate of the same material

4 i ! '

should be sealed by the introduction of neat ; j,

ceirent placed under pressure from the bottora to { j
the top.

| |
-

;

1

224e The immediate area surrounding the well screen j
j | i g 4,should be properly prepared with c lean and well- A' | Ij Ifr g/E ,'3rounded gravel of such size and quantity as will ; ;j ,

create a gravel filter to insure a low velocity j !
and friction loss of water leaving the water- |
bearing formation and entering the well.

'

|
,

1

225 Consolidated Formations. Where wells take their I j

supply from consolidated formations, such as rock, ! t
'

,/

,f [ ['
'('I

,
' '"the specifications should be decided upon by the I k

8 ~/
,.

Nl.authority having jurisdiction upon consultation j 4 '

with a recognized ground water consultant in the |
t

,

.,

area. In instances where the drilling penetrates !
unconsolidated formations above the rock, surface !
casing shall be installed, seated in solid rock e

and cemented in place.
, , ,

. ! |
1

4

226 Developing a Uell. Developing a new well and ! ;

f, cp g, / icleaning it of sand (not to exceed'five parts per ; !

f
million) shall be the ground water supply f - |/f ! _y '4

,

,

I i I

| !
, i

.

i 1
'

1

t , !

| 5
,
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! . . . - - , , .

: contractor's responsibility and.should be done
with a test pump'and not the new fire pucp whichi

_,

i could'be ruined before it is placed in service. !

| . Freedom from sand'shall be determined when the j ,.
| test pump Is operating at 150 per cent of' rated '

i.

j capacity.of the ' fire pump fow which the well is
, 5

j being prepared. j- | [
;;

! .

. . . . | ! i I
'

227- Test and' Inspection of Well.
| . |

'

, ) i ! ;,

, 4 ;

227a A. test to determine the water production of the .{ ;
'

well shall be made with an acceptable type of '

;- ;
'

,

water measuring device such as an orifice,.a
, !

venturi meter or a' calibrated pilot tube, and | (,

t

! shall be witnessed by a representative of 'the !>

j' customer, contractor and authority having juris- pl j y d]b { /t . ,
,

#

|- diction, as required. ,The test shall be continu-
| l /. '

! ous : for a period of at least eight hours at 150 1
.'

,

! i

| per cent of th rated capacity of the fire pump, ! I.

with averag4 ourly readings over the test
. | 'j

i

period. The cests should be evaluated in the {
'

,

j light of the effect of other wells in the vicinity " '

,

'

;,

and any possible seasonal variation in the water '

, j, ,

j table at the well site.~ Test. data shall describe ; ;
,

| the static water level and the pumping water level i

at 100 and 150 per cent of the rated capacity of : !

the fire pump for which the well is being i ;, .

prepared.
;

L

] 227b The well work completed by the ground water supply . ; ,

contractor should be carefully examined and if ! / fv/'

>

y
,

there is some doubt about straightness of well, i jf 4, gf . k/ . AJ ,

'' 4'l 'gaging and plotting is recommended before accep- 4 i f i (
,

tance of the well. j {
-

} I ,

; i |
i i i

| i

! I f. ;

,
. . .- . .- ..- - . . .

-
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f; ! e

1227c Before the permanent' pump is sordered, the water in
. .;..i ;

l
,.

, the well should be analyzed for corrosiveness
| " "4/ /

-

T- *"
!

. A//|

-

d% N f|\ d/' { kincluding such items as pit, salts such as / d,

; chlorides, harmful gases such as carbon dioxide ' '

{,

c (CO ) r hydrogen sulfide (II S). :If.the water:is ;2 7 g ;'

corrosive, the pumps should tie . constructed of. a I
; jsuitable' corrosion-resisting material such as

! 1
bronze or red brass.in accordance with chemical j ,|

analysis,and experience-in the area. ", !,
-

'

,

,
|

$

230- Pump. !
a

1
'

l

231 Discharge IIead. The disch nge head should be of
'

i

;.

the aboveground type.'(Fig. 200a and b, Appendix / j i-

g v',, /, g+ /b.C). In.every case the discharge head shall be t ;designed to support the driver, the. pump column '

[.,p ~. L ,
c' s { !,

[, ,[7
,

' and the oil tube . tension nut or. packing container. | ur " [
e f >

-The. discharge. head shall also act as a water pas- . c''' F'

!
. sage to . direct the : vater from the column into the !t

},

discharge fittings.
i,

i

I232 Pump Column.
|. ,

232a The column shall be furni* bed in sections not .,
exceeding a nominal length of 10 feet, shall be of

Table 232, and shall be. connected by threaded' Aj/4 - 3 eg j 'p - Ah,/
'

minimum weight conferining to specifications in ) d !7
|sleeve type nr flange' type couplings. .The ends of >'~

each section of threaded pipe shall be faced
parallel'and. machined with threads to permit the

s

ends to butt so as to form accurate. alignment of l
pump column. All'coltuan flange'. faces shall. be !

parallel and machined for rabbet fit to permit f
' '

accurate ' alignment.
, . i

! -

f
a t

.$ |'

'
,

i

'

'f
j h4

t -
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Code
.Section
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'

No. . Code Section .IEFP U1 DllDFP -U2.D11DFP U1 EHDFP ,U2 EHDPP'
-

,

!

I
Nominal Outside Weight .Non! nalL Outside Weight |

',
'

Size -Diameter per Size.[ ' Diameter per
|(ID) Inches : Foot -(ID) Inches- Foot -

}.

-

Inches (Plain- Inches- (Plain i
"

Ends)' Ends) I
., ,

lbs. Ibs. -; . !
'

) ;
'

6 6.625 18.97 '10 10.750- 31.20 f i ; {7 7.625 22.26 12 - 12.750 41.77 i - i

'8 -8.625 24.70 14* 14.000' 54.57 ! ! j -

- ! '

.;. j .:
,
,

*0D E l' i !; ,

232b- Open line shaft water-lubricated columns shall not
' j' ! ! i '

) -
! -

I
l[ '

!

be used where the distance from the pump head to p) [4. # /
'

{[ ( A
'

4v
the static water level exceeds 50. feet. j ;3

!- t232c If'the pump is: to be of the enclosed line shaft
t I ; 7 . !

, , .

-

oil lubricated type the shaft enclosing tube shall I i 8 I;

gb jft/f,9 , 'p 'b
,

be furnished 'In interchangeable . sections riot over M pf I [
An auto- d' '

[10. feet in length of extra strong pipe. .
, | .

matic sight' feed oiler shall be provided on a
, j 1, i r

4
,

suitable mounting bracket with connection to the i
! -

! ! 1 [,

j shaft tube for.cil lubricated punps.
. i ; '

~ |' '

;i *
4

i 233 Bowl Assembly. ! I
'

t i
!

.

/ .
t233a The pump bowl shall be of close-grained ca,t iron ! { #,/ 4

- i

.

^

| M-or bronze, and provided with bronze wearing rings !
,.

s
" '

| or other suitable naterial in accordance with the f, j -CM C "'

| i ; [
'

,

chemical nnalysis of the water and experience in '
!

| . ;, i

the area, as . pe r Pa rag 2ph .224b. I j.
.i

1- +

i , 1

#

[i i .

i

f k. 5

! I ht i

i ; 3 r,

i i
! -f
; 1 1

*

.

--- ' -- - - - - - - - 4 4 ..--g-. .- -sn-- ,, w w, m. .,p.
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l i
,

i'

233b Impellers shall be of bronze of the enclosed or
Pfel-- qg tg A'j f ^/[-p {semi-open type. *-

t
1234 Suction Strainer. i

,

i
'

i234a A cast'or heavy fabricated type of non-ferrous k i

cone or basket type strainer chall be attached to i -
i

the suction raanifold of the pump. The suction g cM C h ^) N
Jstrainer shall have a free area of at least four I

i

times the area of the suction connections and the *
i

openings shall be of such size to restrict the i I

passage of a 1/2 inch. sphere.
t

}234h This suction strainer shall be required in addi-
tion to intake screen, specified under Paragraph /

~ g eg A> f,p A}jL'

143m.

235 Fittings.

/Jb I235a The following fittings to be furnished by the pump M'

manufacturer shall be required for attachment to -,fg;

g ,

the pump. (Some shown in Fig. 200a, Appendix C.) (
/ /

Discharge tee or elbow. ! V *
i

; .- .. yllose valve head (separable type), Section 4'6
.{

'
v1

!
!

llose valves, Section 44. ~
e '; i ., , .w-

Automatic air release valve and fittings,
fParagraph 235b. ! ~ V

Discharge gage conforming to Section 45. .,[j ,

!

i

e
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i. !
-

i
4 6

{mp
..

Relief valve rnd discharge cone, when required by
. @ -

Section 43. *
i .c

i i
Water: level testing device, Paragraph.235ci Rh 4//F {

-,

I i235b. A 1 1/2 inch or-larger automatic. air release valve
{

o ;
'

is required to vent air-from'the column and dis- : . ,

. charge head'upon starting the pump and also to .p f.
. {

-

"-

/
- ' i,

i serve'to admit air-to.the column to dissipate the / M' {
d N/

|,
vacuum when the pump is stopped. .This valve shall i |t - '

' be located at the highest. point in the discharge j j i

! line between the. fire pump and the discharge check ! i ;

valve. j
J t

:
' '

{ ~(
235c Each pump installed in'a well must be equipped I,

gj//,ff. ;f ' |t with.a suitable water level detector. The air g
"

Oy ,

. line method (Section 236) is considered as a sat- tb M /g '

' . isfactory teethod of determining depth o' water j -i
| level. This device should be permanently- ,

+ |
installed. ' i

t

236 Air Line Method'of. Water Level Detection. |
'

,
i

.t236a A satisfactory method of determining the water ,.
'

1evel involves ' the use of an' air line of small | [
'

pipe or tubing and of known vertical length, a ! '!

N/ [pressure or| depth gage, 'and an ordinary bicycle . ,i

: The air.. line pipe should be of known . length and '' ~4-||J [#tl ?h
.j

Id,por automobile pump. Installed asishown by Fig 236. . ,V [y
,.I '

t

1 !

extend beyond the lowest; anticipated water 1cvel !

in.the well in order to assure more reliable gage
readings 'and sliould be properly : installed. As

'j ;

;

noted in Fig. 236 an air pressure gage is used to '

' indicate the pressure in the air line; -

f. :
,.

3 "

'

. . . . .__ - _ _ _
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.'i

j 236b The air line pipe is. lowered into the'well,.a tee
|

; is placed in the line above the ground, and'a
pressure gage is screwed:into one connection and -

;

the other is fitted with an ordinary bicycle valve d
to which a bicycle pump is attached. All joints I[ d f .4 M!P N+,

, ,

/*
must be made-carefully and must be air tight to
obtain correct information. When air.is forced,

,

f into the line by means of the bicycle pump the
, j l

| gage pressure increases until all'the water has ! i j |.
j been expelled. When this point is reached the '| l j {

f |
1|: gage reading becomes constant. .The maximum main-

; tained air pressure' recorded by'the gage.is } - i .;
} equivalent to that necessary to support a column

|
;j

{1

| I jof water ' of the' s ame height as that forced out of 4

j the air line. The length of this water column is I
| ;

;

| ||- equal to the amount of air line submerged; ;
,'

! ! . i /236c Duducting this pressure converted to' feet (psi i i i 6
'

y 4pressure X 2.31 - feet) from the known length of |M 4| /Otk {. M ~d I'' '

j ;

the. air line will give the amount of submergence. i i . ; ! l
i r ! ; J

< t * <

240 Installation. ; F :

i. !,

i . t

I I241 Pump House. The pump house should be of such / ,

j character as will offer the minimum obstruction to g/ / j , ; gf
the convenient handling and hoisting of vertical :e /4' '

,

pump parts. Otherwise the requirements of Section !
.

!i. .;,

| 41 and Section 666 should apply. ;
*

'
*

;
q

242 Outdoor Setting. If in special cases the
,

authority having jurisdiction does not require a ; ; , _ i
! Ipump room and the unit. motor =is. Installed outdoors , ,f A/, | 1f

the motor shall Ise screened, and adequately pro- '% f'M b) N i ,Nr -
,

tected against tampering. The screen should he ! ! ! |'

i i l

i | |!

| |
'

,
7

'
5

|1 i4

.. . _ . .. . - . - . .
- -
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1

I casily removable and. provision.teade f. .e

! -ventilation. A sheet metal on iron ftame is
better than wood.a

.ij- i
'

} 243 Foundation. '|
,

|i
! '243a' The ptmap foundation for vertical type pumps |

should beLsubstantially built to. carry the- ,/ . I

weight of the entire pump full of water and Y
j- the. driver. .Itfshould be rigid enough to f/,"[+:c> [ chmwithstand and prevent any vibration. Area of g

3
o Al #e7

l'-
. j

f f,ji the base of foundation should extend at least i
" '- '

t
i- 3 inches beyond.the| pump haad base plate on all | 1

! sides and be of sufficient; area and strength so - I' {'i that the load per square foot on concrete does not j
'

;
'

exceed the ordinary foundation _ standards, or two ! |
; I-beams of sufficient leagth and weight may be i 1

!

used on either side of well. !

, ' /4 M//J_ l243b Certified prints-can be-obtained from the pump '
;, -

manufacturer giving the necessary dimensions. th I
{

! I , ,

243c Top of the foundation shall be. carefully leveled tI) { / } / | ! /
'

to permit the pump to hang free in the well. |/ /4 j j j v[)4 j c ,'4
,

V d j,

i, j
~~~

I -. /f , f0/h.j ,

6/, ', y
243d L'here - pump is mounted on I-beam over. a pit the +

,

(|/jf",
' NA iright angle gear housing and driver should alway-

f '
1 ! 1

j [4 / 'f' $7C i I
'

be installed parallel to'. beams, never at right
angle. | }

'

; i -,r b# '{'

| | I '

: !
;

L i i
1 ;

|
:
e ,

"

f I

-

i !
i ii

I

! 1 : >

r 4 ;

. . . - - - .. . . . . _ . . .
. ..,. N
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i244 Method of Erecting. 3

| 1 |
:- 1 i244a several methods of installing a vert! >1 pump cay i

be followed, depending upon the . location of the | |

well and facilities available. Since most of the | ! g/ C.'

,1 j y ) _~1 / bApump unit is underground, extrece care must be d i g

used in assembling and installing it and throughly ] j j
I
i

,

checkin5 the work as it progresses- . The install- !
!t ,

'

{ | |ation 'should be made under supervision of a 4

representative of the pump canufacturer. ! |-
1

! !
'

7

. .

AEki i'
f l4_ g I g/4 i244b "h following- sicple method is the most common. .

ai .

{244b1 s nstruct a tripod or potable derrick and use two j ;
,

s~ts of installing clamps over open well or pump i -; ! i ;u ,

house. After the derrick is'in place the align- {N M
'

E T 4
'

ment should be checked carefully with the well or j !
'

*

suction pit to avoid any trouble when setting the 1 6

!
Pump. j 7,

244b2 Attached set of clamps to the suction pipe on ^;

! which strainer has already been placed and lower A> fA
-

| 1 1 M}4 v /. <

~4
(- onto the well until clamps rest on block beside

d

| well casing or on pucp foundation. ,

i

244b3 Attach clamps to pump stage assembly and bring
over well sad install pump stages to suction pipe, Uf 7 y O4 g''.
etc., .until'each piece has been installed in ac- i

cordance with mnnufacturer's instructions.
!

| Note: A series of drawings illustrating this pro- !

cedure will be fouwt in Appendix C. See Figures
244b-1, 2, 3 and 4

.

;

'
i I
t 1

1 ' . - c
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. I251c Gear; drives rsust be acceptable,to the authority ; | y/ ,

{ g/I
I fhyving jurisdiction. Cear drives shall be of the ,j 7~3

,JEallowshafttype, permitting adjusteent of the ' f),A ,,{ , fe- ri ; r

: QI., ,'f $:$[
.ji,ff . impellers for proper installation and cperation tt
'{. fj. A . g*l

~
of the equipment. The gear drive shall be

'

e' ;equipped with an antireverse rachet. ; e(, .,

i i I
*

1

251d Were internal combustion engines under manual j ;' i

,

control are used, it shall be the purp manufac- ; , e j
urer's responsibility to furnish a coupling of M/ ~ g/,y g/n, ^ ' /g i4 ;'

{suitable design which will. prevent undue strain i 4
,

!on either the engine or pump by reverse operation.
,

J[,J
Automatic starters are equipped with an anti- i

i

leseling device which serves te prevent reverse [ i
,

: \eoperation from self ignition during compression. .! _ ----i so y,
. . _ _ , _ .

251e If dual drive . is used, all equipment shall be of Mf4 fJ f /U M i } ' (g
,)4

approved type and shall include approved free- ; e
,

I
wheeling clutches (see Paragraph 623.b). .' ' ;-

|
,

i

7

252 Controls. The controls for the motor, steam tur- / c,

bine 'or internal combustion engine shall comply M. [ [ ; r1 I4'
-

,j p

| with'the sections of this standard which cover

,
these controls. ,

|

760 Tests.

261 Field Acceptance.And Subsequent Tests.

!
,!

c

- O

i :
1 | i t
j i ..

1

'

t

- '- -

i a 1
_ _ _ . _ _ _ _ _ _ . . . . a
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?

261a k' hen the installation is completed, with wells and
pumping equipment all in place, and necessary ad- ,

justments and connections made, an operating test i 8
'

,

shall be made in-the presence of the customer. M 4- CU I CM 4 f 4
pump manufacturer and representative of the au- [
thority having jurisdiction. Requirements regard- 1 j 9

1ing field acceptance tests in Article 910 should ;

be followed insofar as they apply, excepting that j {,

continuous run long enough to satisfy the - ! |I | !
for well installations the test shall include a v t

:

'

,

' '' !authority having jurisdiction that the permanent
i k j ,|' pump performs are required, but in no event shall ;

I the test be for less than one hour. : ! j'

i t

f /,i I*

261b A yearly inspection and test at 150 per cent rated ! gg g q',

#
capacity to determine water level and condition or - q- I / et

'

7 ;

pump should be made. i t
-

,

1

270 Operation and Maintenance. I '
' '

!> i
i
'

271 Operation. t

i

271a In starting the unit for the first time after

^ ,/ *installation it is advisable to check over all + .

Ef,g
,

electrical connections to the motor and also the g g -T - i f1
^

discharge piping from the pump. Then eccentarily
operate the motor to see that the pump shaft
rotates in a counter-clockwise direction when

,
,,

;

tiewed from above.
,

'
+

5
#

; t 1

4 '

I | !;

! ! ; i 1
'

i
'

! !
'

i; i ;

! I k
i .; - :
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I Part II - Drive and Drive Controllers for Pump ;

% apter 400 - Electric Drive { . N/p j g ", )! t.
.

i s/.i uk4 t /- ;j
,

,[/r- ( ' * r* -

. The' scope of chapter 400 is not;dif[sE[,yd in this
includ t ,

report. Chapter 400 is being i igts ! .| f
j.
'
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Chapter 500 I

Electric Drive Controllers
,

s v

!,iThe scope of chapter 500 is not included in this J' g4 M ,*y 4's,p /
j report. Chapter 500 is being reviewed in its [d

,

$

entirety by Electrical Engineering - Nuclear.
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624c. Tachometer. A tachometer shall be provided to 13 I
f + i

'b / !indicate revolutions per minute of the engine. It fy
shall be ;of the totalizing type or an hour meter ',.
shall be provided to record total time of engine :

,

j
operation. } '

}624d Oil Pressure Cage. An oil prersure gage shall be y)t f ' /
/

'
'g

, ; V. i ( [[r /ff iprovided to indicate ngine lubricating oil. t j;
pressure. i !.

t

624e . Temperature Gage. A temperature gage shall be f y)f .

pg!provided;to indicate engine cooling water temp- 'b f
,.

f)/ f,r
: ; /.l. erature- !

'

ih i

!-
!$

624f Control Panel. All instruments of control such I / .! ! -

as gages, switches, indicators and coils should be |pg g' < v' 1 f/

7[/ji ,j
| j gjf ,rplaced cu a suitable board _ secured to the unit at

,

;r

a suitable point.
J | I, t ;
'

i l
i

624g Factory Viring - Automatic Controller. All f
connecting wires for the automatic controller -

[' [ j

/ f I

shall be harnessed or flexibly enclosed, counted '

on the engine and connected . in an engine junction : i f. - )1

box to terminals numbered to correspond with ! # l< /h ! f /j} )numbered terminals in the automatic controller,
l,

'

for ready wiring in the field '+etween the two sets
i

of terminals.
;,

4

/g,1,
,

/,
. r624h Main Battery Contractors. Main bettery contrac-

. y /
f)/[*'

'

:tors shall be manually operable in case of control ' fl.1 , ''* ): [ i '''
,'. ,

circuit failure. '
-

.
' '~ ' ' ' ,_ ,,,

.j t ig -<-

b~
;

''
, . .

' I
,

fi i,'# r
,v , ~ .-

# it 1

1 , -

i i ; !
'

! ,I h I!
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625
.

Starting Methods.

!. 625a Compression ignition diesel engines should perfer- I
i )'

; ably be equipped with an electric starting device N, 4 \/ p} )t- j fj/ k {;
f i 1j

j taking current from a storage battery, but may be
s

j started by.other. reliable means.
1i

' 1
'

625b If air'. starting of diesel engins is used with air- .. l 1-

| i
'

pressure in ' excess of 100 pounds garr: pressure,;

the air tanks shall be so located or guarded as j |'

! !. t -
;

; not to be subject .to mechanical injury. For air

7){! / / i ' p). [j starting there shall be at least'two ecntainers .g g[r
j . each sufficiesit for six consecutive starts withcut

,

- ' 'j , (p j3

; -. recharging. .There shall be a separate air compres- i

[ sor. suitably powered, or means of obtainin5 air
c;g

c

h-\r[ij from some other system shall be installed, _inde- I
,
'

pendent of any compressor driven by the engine N
operating the fire pump Automatic maintenance of

,
.

'

j .. air pressure is preferable, but in all cases suit-
{ )

able supervisory service shall be maintained to '
d indicate high and low pressure conditions. t

,; .

1ii' 1625c If a gasoline starting engine is used to crank the N
j diesel engine, or gasoline is used in connection ,sjk.

, ,

.F
' pfp T !( I g; with electric ignition, the handling and storage t mqt

'

of gasoline shall be as reqaired for gasoline f #'
, , .jengine driving of centrifugal fire pur:ps. Jy
:

W 'f'
'

. r-NOTE: Electric current for ignition may be taken | *,'n . a~

. from the storage battery or from a high tension | 4
j magneto t -

!+

.i
,

1 -

} -f
;-

I'
,

; e ,

h i5 '

. _
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Codel ~

'Section
No. Code Section IDEP .U1 DIDFP ' U2 DilDFP U1 DIDFP U2 DIDFP

i

626e. Chargers.

'626el- All chargers shall be specifically approved for a)f g - Nj $- /fl
fire pump service. , ., c .. g; ; ! ;.

e i t [

] 626e2 The rectifier shall' be of the semiconductor type. lJ !g
.n . -f V ,} | gh? i4 C Al

*

i

I-N r 626e3 The charger for a lead acid battery shall be of a ,

|N k l
J

! I I Cd I
Cg

| Vff , f >/.
e id[ [ type which automatically reduces the charging rate
4' !' '! ;*_.

tc, less than 500 milliamperes when the batterv ! | # .

,*f | i I '
.

}reaches-a. full charge condition. I
, ! i ij<.

{
, ,

626e4
, ;" The control equipeent incorporated in an "off- _

"

;'p j ; ; ;
*

,
type of charger for a lead acid battery shall f p^ j C. M ; gg g! j t _)
start the rectifier hourly and automatically shut - iiJ

* ' ''

[ off when the batt.ery.has been fully charged. ! j
.

.

{ j
;

i
'

626e5 The charger for a lead acid battery shall be cap- - .,- J'
'

; '
' '

s
able of delivering a current within the range of JUh :' - f gr) Cd { { fd , [

#
1

j50 to 100 per' cent of the 20-hour discharge rate ' p 'r , /2
of the battery.

' '7f
j -

626e6 The above charging rates apply to lead acid bat-
~ '

,

ajff
, ,

gjn yhteries and should be modified in accordance w!th
the battery manufacturer's recocaendatic ,when :l |

-
fjj

AJ[[_.
g

l c f;- :
nickel-cadmium batteries'are supplied. ' '

626e7 An actneter of an accuracy of 5 per cent of the j ! fj h[,., fj f #[tnormal. charging rate shall be furnished to indi- f)/g '"
!

cate the operation of the charger.
j ,

? ,

; ,

!

I
. !

6

,

!|
;

3 1

e. .

3 "

.' (
, ,

4
-

_ _ - _ . _ _. -_ _ _ _ _ .._ _ __._. _ _. _ . _ _ _ __ _ . . . . . . _ . _ _ _ - _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ - . _ . . .
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-- ~
-<

;026e8 The charger shall be so designed that it.will not
, ! p/I; p/ bf f. I

. e

be damaged or blow fuses during the cranking cycle *4 g.
,

of the engine when operated by an automatic or . e ! l
*

manual controller. I

i
~

, .i i,

626e9 'A single charger that automatically altern tes
/U } N 'ir M '.M '

,3/,
j

1_ . be used on two battery installations.
'

p j ' 't .b
,{

j from one battery to another on an hourly cycle may [ ,.. g "' ie k v'i

i
,

6.",e10 A manual charge switch with indicator light shall V[ j
, !+ /

// V'Jbe provided or in lieu thereof, the charge shall
I (J /[+ { AJ /, [

'

4
; automatically charge at the maxiictua rate when j ! j r!- i~

. required by - the state of charge of the battery. |
t it

} | ; ; I+'
626f Letation. Storege batteries shall be substan- j f 3 j

' '

i
'i

N,- j j f }
tially supported, secured against displaccinent,

f h.
!

and locat'd where tney will not be subject J i / I

excessive temperai.zre, vibration. cechanical y) Jp- f>?p,n
to a

tr 2,

injt.ry, or ficoding with water, and are readily !,

accessible for servicing. focation at the side j k
of and level with the engi.. is reco=nended to ;
minin:ize battery te starter lead Icuph.

.
. } l

} k!

627 Cooling. - i |
'

_ | }
<

,
^ '627a The engine c M .ng. system shall be of th' closed ( ,

.

circuit type including a cieculating pump driveu -

t
by th eagine, a %at exchanger and a reliable ,d. . 'l v - U/ ' I/

1
.

engitu _tacket rect-ratur a gulatha, device """ -

4 i
5

i

(* Fail-Safe" type of tz as ta t) . /.n opentg j 'e

.shall be provided in % ie circui_ tor fili. [. |
'

,

the ( stem, checking co, lent leve! and adding ;

make-up water shet. required. i ;

I k .; ,

- I i

1
i-

,

| }
^

I 1 i i
.

'

{: t,
' ! ,.

. . _ _ _ _ _ _ _ - . - - - . . _ _ . . _.
_ _ .
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; No. Code Section LDFP U1 Dl!DFP U2 DHDFF .. U1 DIDFP U2 DIDFP !;

[
. . / t

i. 627b The cooling-water supply for the: heat exchanger / / i
j shall be from the discharge of the fire pump taken a P'y J i'% ~

i'a'"bi|JfM. 9<7 Q g| iF off prior-to the pump discharge valve. . Threaded
b[;f,-

c.
! rigid piping shall be used. The pipe connection !I- h' [

l.e'"
'

} shall include a manual ~ shut-off valve, a strainer, e ~ ' < " * do f

'
-

h a pressure regulating valve, an autoaatic electric jP Ye [ ~ }
}. solenoid vtive (when required) and a second manual I

*

jy
i shut-off valve. Provision should be made for a - ,' '. i,8

'

pressure gage-to be installed in the cooling water j {
'

supply system on the engine side of the last | [ !
control-valve. i i i

' '

} ~
627c A by-psss-line with a manual valve shall be i

i i I
i

i i

installed around the manual shut-off valve. | b;f[p f

| 9 ! N t k/4
i. strainer. . pressure regulating valve, automatic |

| solenoid valve (when required) and second manual i j
shut-off valve (See Fig. 627.) | [

'
6

- .

< ,

627d. An outlet shall be provided for the waste water ! i
, , i'

line from the heat exchanger, and the line shall j /

Nf ; \[ p)/p' g/r ;; N fi', , , ,

4 be at least one. size larger than the inlet line.
'

;,

j The outlet line shall be short, with the discharge | j
'

!
; into a visible open waste cone, and no valves i

'

shall be used in this line. :
i * i
i t

!i 627e A water jacketed '(cooled) exhaust manifold shall *
; '

| be used since no fan is available to dissipate i
! 4

'

) f- (g/Aheat and to avoid hazard to operators or flameable / p (g py
! F

f,

material adjacent to the engine. This exhaust i ; [i

j .- manifold should be cooled by rau water discharging
{

i

| from the heat exchanger. | ,

'

i d

1

628 Carburetion.

{ i
,

:
-

,

4,
' '

-

>,

!

t

;
-

.i.

;
' '

. .

E *i .
- . . . . _ . . _ . . < - - _ . . _ _ . _ . - - _ . . _ . _ . _ . , _ _ . _ . . _ - _ - . . . _ ..
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I

k ?[ 11628a If a down-draft carburetor is ured, suitable pro- #
i

' vision shall be made in addition to the carburetor IP !. bN N bIia ! |
float valve to prevent delivery of liquid gasoline

,

; j
{ l

to the engine cylinders.

NOTE: -This is usually accomplished by a drain ! 4
! 4

,

from the intake manifold. This should be piped ; ! I
' ''

to a safe location. i i ! '

--
I

M./1 , N [4 ! U [A_
4 ;

'fjh628b The carburetor drip cup drain should be piped at +gffp 1 /j

its lover end to a safe location. i |

| 629 Anti-dieseling Devices. i
t

!
629a Anti-dieseling devices. A reliable and effective

,

anti-dieseling device shall be provided on auto-
4

natically controlled spark-ignited gasoline ), gg . / g/,
,

3]engines with a displacement of 350 cubic inches ; f- t '!r,

-and larger to insure positive shut-diwb without
dieseling. Control for tha device shall be pro-
vided by the automatic engine controller or sup-
plemental accessories to the controlled engines.

629b Less than 350 cubic inch displacement engines fj { p" g g1
d;;A. * )%

I
shall also be equipped with this device unless ~

' '

approval tests shown that it is unnecessary. ' '

630. Location.

631' Construction.

I

e

,

f k .

'
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| 641 Review of Plan. .Before'any systee is. installed
|

! the authority having jurisdiction should be con-
I h"- |g
I L !sulted as to the system proposed to the end that k C~'O Cd'

>
, the suitability of the system for conditions be l

( determined. j !,

! / i / -

1

4 ; jEj ' A),I .. - | / C_ i f
;642 Guards. A guard or protecting pipe shall be pro- U V Y p

i vided for all exposed fuel lines. ! u " |,..g7s$ { |
t- ;

j
(".s.f.gj N rg_g
,,J t!

; j!

: 643 Diesel. I # ,; Q a'1 ; 1
<

, ,
-;1 m , _s - a ,

',,,1.f5 'N gf
| .643a Capacity Diesel Fuel Supply. The capacity of the i

: k

f., 7; j j
-

7

j main diesel fuel supply tank shall be determined '

by conditions and subject to special consideration ;
'; 31 { }

t

i I : - |j. in each case by the authority having jurisdiction; j / '

i [} f
'. -

pf {-[ ; y ;j 7),/rainimum storage capacity shall be sufficient to
|b!j operate the engine for at least eight hours, and a. rh ; [

' 'b

greater capacity should be provided in places !
,

! !,

i where prompt replenis.hment of supply is unlikely. ! }
!

[ There shall be a separate fuel line and fuel tank '
-

'

j for each engine. Where'aultiple engine driven *
1

3 , }[ pumps are used, the fuel lines shall be inter- ! ! i4
' '

; connected and valved so that all engines cay con- f
,i

tinue to operate even though one or more fuel i,

tanks may be out of service. ) I

.
,

t
|- NOTE: Allow one pint 'of die.sel fuel per horse-
i power per hour. '

j;

,

_ y'.

j 643b Location Diesel Fuel Supply. The tank shall be
'

'
<

j.

located in accordance with cunicipal ordinances, .

,)'k kg.

'

. and requirements of the authority havian jurisdic- fh (* O cg ,

i
i tion. Means shall be provided for determining the '

!
4 ''P

t

|
'

'

;,
,

j
'

>

t *

} I '

; .! -
,

+
- - _ _ . . _ . _ . ._ _ , ..
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_

amount of fuel in the storage tank. The tank
should have suitable filling and vent connec- {

i

4 tions.

643c Diesel Fuel Piping. 'NFPA Standard for the f f,
| Installation of Oil Burning Equipment (No. 81) i ~

} (f
may'be used as a guide. A suitable flexible j {. | y |

,

connection of approved metallic type shall be k k p]f, } p.)f
7 *

.

i provided in the fuel line where it connects to i ! ! tt } //l;
the engine fuel. piping. No shutoff valve shall i !, ,

: be installed in the fuel return line to the tank. : j
'

.

! (See. Figs. 643a and 643b for suggested arrange-
! i ;

!
,

i- trents. ) . { j | ;I ,
1- i ;

644 Natural Gas.
, i

t i

644a Reliability of Supply. Reliability of the fuel { ! !
i supply is essential. Natural gas can be con- .( ;

sidered an acceptable fuel-only-where arrange- ! '

ments can be' made for maintaining the fire pu:sp
,

i

+

.

,

- gas supply at all times even when restrictions are
.j ,,

applied by the supplier to other uses of the gas. ' 7) pI p : IJ/g 4 ,

Piping shall be adequate to n,aintain the required ! Ir ?
"

,

pressure at the fire pucp under conditions of ! ',

!. maximu:n decand for other uses. Provision must be
i made for automatic cut-off in case of a break in |I- the plant service line to insure an uninterrupted |,

| supply to the fire pump. ) i

|'- NOTE: Allow 12 cubic feet of 1000 BTU natural I
'

' '
'

, s

gas per horsepower per hour. !,
-

e .'
6 <

+

j 5 f I

i
|

"

| t <

[ I | i
:

! : 11 ,

[ }!
,

; i: ! i !
-

!
- - - . - - . . - . .- . . - - .

i t-

_
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f I I
'

i
j iany possible' water trap or pocsL .There shall be :;

a' suitable flexiLit connectlon.of approved ; . i

metallic type in the . fuel line where it concects - ! ! I

to the engine fuel piping, j - ,

? I
I

.

!{ }

' i -

"645 Gasoline. t
i

. < ,,

' +~ be capacity of the {645a capacity Gasoline Supply. f ;

main gasoline supply tank shall be determined by | |
',

I fconditions and subject to special consideration in f ;
,

M ik { } Gh ;ff# '

each case by the authority having jurisdiction; [p *
//Ff/--

tminimum storage capacity shall be sufficient to -s,

i
operate the engine for at least 8 hours and a ,

greater capacity should be provided.in places , '

where prompt replenishment of supply is unlikely.

NOTE: Allow: one pint of gasoline per horsepower ,

per hour.

643b Location Gasoline Supply. The tank shall be
located outside the pucp room and in accordar r
with municipal . ordinances, and require:nents of the
authority having jurisdiction. The tank should be - 1I j p g(/ fa p [-,y bso located with respect to pu:nps drawing gasoline Ib ;)! Ft

'

therefrom that the maximum lif t will' not exceed 5 ;

feet. The fuel tank for an automotive type engine i

should preferably be installed so that .the top of
,

the tank is about on a level with the carburetor. ,

| Means shall be provided for deterinining the amount
of gasoline in the storage tank. The tank should 4

have suitable filling and vent connections.

645c Gasoline Feed.. > ,

N'!?I - f. p!,\ id 0 g g>
, >

k

i ii

*

} ; i
i ii

i t i 1
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No. Code Section LDFF U1 DHDFP U2 DHDFF U1 EHDFP U2 EliDFP

}651 Exhause Piping. Exhaust frots the engine shall be . .

U[4j ;piped to a safe point outside the pump room and r

arranged to exclude water. A seamless or welded )fr ! ~ b /d'

i

corrugated (not interlocked) flexible connection 1 ;

shall be made between the engine exhaest outlet f { ,

and the exhaust pipe. The exhaust pipe:shall be } [ i e

as short as possible and not over 15 feet unless -! | I
the size of exhaust pipe is increased at least one j

'

!

|- pipe size, and shall be properly insulated from ! !

co:thustible material.. Muffler, receiving vessel | |
or other attachments which may accumulate unburned ; 1

gases are not recommended, but if used shall not. j | i
<

I '
! be located in'the pump room. Exhaust-gases should

not be discharged where they will . affect persons ; ;

or endanger buildings. flues or stacks. A free a,
r.nd independent. exhaust is essential to reli- ; ,

albility of che equipment. ! ;

!

660 Maintenance.
,

661 General. Internal cochustion engines necessarily
embody moving parts of such design and in such y _ . _ ,

number that the engines cannot give reliable _.L 7 7,/ df,
service unless given intelligent care. The mar.e- b' h

'

' ~ /4 h~
.

'
fac.turer's instruction book covering care and r

!operation should be preserved and pump operators
should be familiar with its contents and should
observe in detail all of its provisions.

662 TJeekly Run. Th engine shall be started at least - E''. +/
~

once a week and ram for at least thirty minutes to } )) I2-
'f

'

i f~ ~
'p''[js *;- "',(" '[[.I O '

bring it up to noanal running temperature and to . j
,

make sure that it is running smoothly at| rate t ; , , , ,

speed. ' si , ,,

r .<y. %*p+,

I
i t
i ! ,

_
. . . . . .. . . . __...7

. .
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No. Code Section- LDFP Ul DilDFP U2 DitDFP U1 EIDFP U2 EIIDFP
u

.

l- I
'

1| 663 Fuel Tank. The fuel storage tank shall be kept

b,)fg* j
/ NgI well supplied. This tank should always be filled ,

{
j ,a

/ d ipthrough a strainer funnel designed to withold any;- ; /
j water or other foreign matter that sey be present. j

'Any service tank shall also be kept full. I

INote: Casoline deteriorates with' age. It is
[ j |therefore desirable that gasoline storage tanks be ! t idrained and refilled with fresh supply at lease
j { }once each year: The occasional use of an upper { -

; j
'

lubricant.is desirable for smooth operation of the
.

i ! t

engine and preventing sticking valves k, i I fi
i! 5

1 t664 Engine Upkeep. The engine should be kept clean, j ! ) . |-
dry and well lubricated, and the proper oil level / f)f[t- pi[h }N[|g |'

! |should be maintained in the ertanhcase. Oil V
!

"

f } //should be changed in accordance with engine manu- '

;;;

facturer's recommendations, but at least annually. !
.t

' '

!
t ; j

665 storage Batteries. I ;
-

,

j
.
'

; / t665a Storage batteries should be kept cLsrSed at all
fg

- / i

s ! ; f)j . /1-
times and tested frequently with a hydroneter to

g)! I *~
:

p.ascertain the condition of the cells and the
$

amount of charge in. the battery.
|

*

665b Distilled water only should be used in storage I

,' '
pij fj

'

"q ; e r>
battery cells and the plates should be kept sub- I;g

+
,

{,'
,

,
. ' " '

> .
zfy e f.- .-

merged at all times. '
4 t- ,j -5

,, ,* ,

, -|',.c
,

~e
- 3 ;

.

!
4

i

I
'I'| |

, , i : r

!
}

t i i ;

i | | i
; , 1
t L. 9

>

--

i

I
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No. Code Section LDFP Ul D!iDFP U2 Dl!DFP U1 EHDFP U2 FUDFP I

{ I )
665c An automatic battery charger is not a substitute

. / |7 ;for proper maintenance for the battery and charger. / V, g M/ M/ ]3Periodic inspection of the battery and the "i
j !

'.n 3c , ,4

charger shall be made. This inspection should ' ** *
-

'

a 1 'f ! ' '
s

1determine that the charger is operating correctiv. 4 <* -| f'9
-

6'
< '

, ,

t' e water level in the battery is correct, and the j f[S 4 ' 4 '

{
battery shall be checked by means of a hydrometer j |

h

%to show it is maintaining its proper charge, j ;
t ,

! !666 Temperature.
!

n :/
>

3i .t -

''., N. ? >- Ql a-666a Pu5p to m temperatures must be maintained above .% r- hs_
,r

40 F. (see 41e). '
t

t

666b Diesel engines, at temperatures below 70 F, may i
i gI b 7 { p)Ig ? L.

require soue form of starting aid as recommended i
,by the engine manufacturer. '

| |
*

!.
,

1 i,
,

t i } $ ef666c Automatically started egines should be installed | | |CN { A)[4 /4 p
in englosed pump rooms where a minigum temperature M/[r CU j

'

of 60 F for gasoline engines and 70 F for diesel '

j

!
engines is maintained. ' |

|*
i
1

t
m666d Since fire pump engines must carry full load as p Q |

!'
'g ; 3

'

soon as started, auto:natic heaters should be g',
,

M [.
,y,- '4 fu

ereployed to maintain jacket water temperatures of 'N

i[p "[,lJfh
y '

r

liquid cooled engines at (a minimum of 120 F) or m ' *[ j > J
near operating temperatures. This may be accocp- ~ " ''

, , , . : -
lished through the circulation of hot rater , ,! # . * ' j,c ''

,,

through hea ring of engine water by electric ele- -" 3
;

,

nents inserted into the block. Th- benefits to | 7, ;fe

be gained are (1) quick starting, (2) reduction i <

i

in engine wear, (3) reduced drain on bat'teries, '

',
e

[ l

!

-

i
w j :

I

1
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i . ,\-

\

(4) reduced' oil dilutio'nv (5) reduction in carbon - ". - i
deposits, and (6)'with gas 411ne fueled engines itt ! !' {';
becomes possible to adjust d e automatic choke so- ; - : ! t.

that.the engine is far more likely.to start every j. j j {'
; jtime. i <

_I ! |
' '

-667 Parts. Spare parts of such portions of the ]p") i[ [ i. PU! | M.
' i

,

I
j

Y f/r -
*

| - machine as may be expected to give trouble should ; , :

| -- be kept on hand. ; , ; i. j.-'

*

I l
'CHAPTEP,700 - ENGINE DRIVE CON'* LLERS i ! !- I

'
; 1 i i'

I I

report. Chapter 100 is being reviewed in its Mf N f Jh
g g I. y b .' iThe scope of. Chapter 700 is not included la this t i,

,
'

fp
j'entirety by Electric 41 Ennineering - Nuclear. | ;

,

I
ICllAPTER 800 - STEAM TURBINE DRIVE | 1 ;

e .

. 1 6
#

Nuclear Plant and is omitted from this report in i (& ft1 p ,fh t)f . gg'I I
gChapter 800 is not applicable to Donald C. Cook. ;

f

its entirety. { ,

.PART III - ACCEPTANCE, OPERATION-AND MAINTENANCE
'

q(D
CilAPTER 800' TESTS AND INSTRUCTIONS

#/Q.e|B&
910 Field Acceptance Tests,

f

911 Those Present. The . pump manufacturer shall have .
an engineer present at the.I1 eld acceptance tests i CM ry qg cQ O 80
when requested by the. installing contractor.

.

I i

. } ,k I
. .. .. . .

..
. . . . , ,



- _ _ _ ,

'' -._

i ! ! 3 !3'
\_ ,/ x.,/

_ _ _

Code
Section
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i i I
912 The field acceptance test results shall be as good C M, p

|
4

as the manufacturer's certified shop test charac- Cu CM CM - |
'

teristic curve for the pump being tested within
the accuracy limits of the test equipment.

913 If pump takes suction under a lift, the suction .

, C TJ /dpipe should be drained if possible befor+; tests ph, CD | g a

are started so that the maximum time requried to j
start the pump with available priming facilities
can be determined and conditions remedied if j i

! !necesrary.
) I s

C Dj cp c. tv!i ,

914 Overheating. As installed, at operating speed, !(d C' '

the puu:p shall be able to operate at peak load I ;
conditions without objectionable heating of the y

bearings or of the prime mover. The operating j

pump speed shall be the speed at which the pump-
|ing unit would be expected to operate during a
'

fire, for exauple:

914a A squirrel cage electric motor has no speed con- ;
- ~~

, 7 - ;

trol and would normally drive the pump slightly j -a

in excess of rated pump speed at all loads. !
'

i l
| <

914b Combustion engines and steam turbines under |

'

manual control (and automatic control where ., p e e d
~

3 [ 1.5 2.
7~adj us tment is easily obtained) have their speed

'adjusted to rated pump speed at waximum (peak)
pump load.

i

'315 Operating Conditions. '

i

i

!
1

*

| k

- _ - - - ._
, , , ,
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|
915a By varying the number and/or. size of the discharge i.

C, M, CR ! cp , C M. W .,
, }' outlets in connection with tests (Section 912) the ;,

}- operating conditions under minimum to peak loads !
I

|- .shall be determined. [ t
i

j l' i
,

j 915b During such' test- '

i ! i '

'
} 915b1 For electric' motors at rated voltage (and on a.c.
| motors at. rated frequency), the full load ampere ?kt} MffY j.

rating should not be exceeded (except as allowed
.

12
* *-

| by the service factor stan: ped on the nameplate) [ | [ gft

under any conditions of pump load. !
'

ih y; i4
! K g.

.

1

915b2 For. electric motors under conditions of acceptable 'hni
j high or low voltage, the product of the rated g' ; i .6-
j. voltage.(and on a.c. motors at rated frequency) I
! and rated full' load current will not be exceeded ! I( J

t .e.

,

q ,
(except as allowed by.the service factor stamped / , fg7'

on the nameplate). The voltage at the motor g , , / T
should not vary more than 5 per cent below or 10 i )

'

per. cent above rated-(nameplate) voltage during
{

'

test (see Paragraph 432d). i j
; /

f h *jf\ pd ,/g M/915b3 An internal combustion engine shall not show
_ y

signs. of overload or stress :and its governor shall N b, 34.# i

[. ,0
*

, . .

l , . ]1 ,*f, ,Je
'

properly. regulate the speed-(see Paragraphs 624a
f

,

./ } .K;. and b).
. p|, ,fs,# ;
e

'

915b4 A steam turbine shall maintain its speed within '

t' the limits specified in'' Paragraphs 822. a, b, p Jg Chp />f M
and c. f /t-

*;

I
| -

i

i

i -

4

i
,

f
'o Ij ;

a.;--~~--w-n.- ,- . - + - - - - - , - . - - - --;.-..-- s n. ..----+-----vu- --- -...~,..-,:-,- -,+w + - - , + m, - - - - a . . , - . , . - , - ~ - . , - - - + .m - - . . ~ , - -
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915c' With discharge outlets-open (corresponding to the
cutlets used in test'at peak load) pump shall be p g) pp qg cy) g
started and brought up to rated speed without

'

,

interruption due to opening of circuit breaker or- ) .j
other cause. j

916 Controllers. ;

4

916a fianual controllers for pumps shall be put through I
' | CC CO

f
. s .s

not less than ten complete operations. ! e' j

I I t

916h Combined manual and autornatic controllers shall be j !4 ;

put through not less than ten automatic and ten Cd i CO CO C tQ I C_ d
manual operations. ;

- i
!..

i916c A running interval of at least five minutes at
Cd CU CO C L'; jCG|'

full speed should be allowed before repeating the
starting cycle. ,

t

916d Automatic operation of the controller shall start ,

CM i ''G C 73 CC Cl3'the pump from all the provided starting features,
such as pressure switches, deluge valves, etc.

, ,

)
916e Electric motor shall attain rated speed within ten cp j _

7 gg c gj '

-.
,

seconds. |
>
!

917 Emergency Covernor. On turbines for pumps the
_

|

;

'' '" CM Cfj CUemergency governor valve shall Le tripped (lland
'

|tripping will'be accepted.)
!

' s
918 Length of Test. The pump shall be in operation ! {

jnot less than one hour (total time) during the ( A c g y ~_ cg s., ,

foregoing tests.
|
<

i
9

E

I
i

1 I;

t

. . ..
. . . . . _

. .

. . . . . . . . . .. ,
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. No. Code Section- .LDFP U1 D11DFP U2 bdi17 'U1 EllDFP U2 EllDFP
! ;

{ '921 At the Alarm.

~

e 1 - '

921a k' hen an alarm is' given, do not wait. to see how
.{

t l T' I; serious the fire may be, . but get pump started as 1 ' l. I~ -

. soon as possible and maintain its rated speed, ,

; }pumping into sprinkler and hydrant systems. j
s

I s

| 921b Do not be afraid to run a' centrifugal fire pump at ! j i

,

| . its full rated' speed, even if the demand for water - - f ! - 1, 1 )
~

:,
; is small. The characteristic curve or the relief ,1 8 d | l

' ' '

[ valve will|usually. keep pressures within reasonable Ij
!

I; !-limits. i

! !' 'I [
NOTE: The best way to prevent a small fire from ! | j , ,'becoming a large one is to give.the sprinklers-a I ' '

>

liberal high pressure water supply at-the start. ; i t,

Fifty open sprinklers may take the full capacity
{

'
'

4' of a 750-gpm pump. Even with a good public water
}

>

supply the. opening of a.large number of sprinklers !
often materially reduces the. pressure so that the i

'

,

pumps are. needed to reinforce the prblic supply I ;'

and insure. ample water at good' pressure. j
.

l
922 To Start a Centrifugal Pump. j

,

i
922a Never stact or run a centrifugal pump before

priming or first filling case with water; other-
! , __wise the interior wearing rings that depend on ! ,1- 3 I i T ~.l--

water-for lubrication may be damaged and the pump j
4 made inoperative.

f
1 ,

;

i
!

! t
'

i . ,

!
. ,

,

'
*

,
-
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r

922b If pu np is primed froin a' tank or other gravity
supply,.the pump'may be started:as soon as water"

7' y- y 7 )2 ;-shows at vent cocks. |If primed by an exhauster, ,

"'- y(action of.the device will indicate when casing is -(g'

.i
filled with water.

922c. Close: attention should be given to the bearings I ;
and stuffing boxes during the first few minutes of -

! running to'see that there is no heating up or need ) 1_ .. 1 [ d_ [ i) . of| adjustment. . With water seal' supplied with j
;

! water; a small leak at stuffing box glands is i I, ;
,

necessary to seal, lubricate and cook the packing.,
iThe suction inlet gage as well as the discharge.

s

pressure gage should be read eccasionally to see. ! ! ,

; that inlet is not, obstructed by a choked screen or f {'; foot valve. + 1
a ,

v ,
*

] 4
. r'

j 923 Motor-driven Pump. To start a motor driven pump
.

7' - 7 7' ;,
: the following steps should be taken in the order- ,

! -] |
-

| given below: } j !
| .

[[ | [. ... ,

-

1 1 !
i. 923.1 See that pump is competely primed. l-

!
.

-

.s-

923.2 Note that normalLvoltage is indicated at volt- 1 _1. 'C -
i

I' meter.
} i

,

. . ;
,

1

92323 Close isolating switch and then close circuir- ! !

' , *

'-
~-breakcr. 1 ~i j _1 | J 1

| 'I4923.4 Operate : starter eithout undue haste, observing ' ' '~

1 l'ammeter at each ' step. to avoid excessively. large f 1 [ j
starting currents.which may cause circuit breaker
to open. '

i -
'

,

t

I

k |
4 ' '

,
i

- ,

+

__ __ , _ _ _ - . _ _ , , , .
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J

,
.

. | '

NOTE: Circuit breaker tripping mechanism should
be so set'that it will not operate except when I

t

current in circuit is excessively large.
i . ,;

'

g/4 j
, ] |

924 . Turbine Driven Fump. To start'a steam turbine
, 1

driven pump, steam should be admitted slowly at j f. j
'

first to permit' warming up of turbine . casing N|4- ,Aj
, g

~

/
,

. cbefore allowing full' head of steam upon the | |
'

t *
t

! !
turbine. If the . pop safety valve . on' the casing ' i '

,

blows, steam should be' shut off and the exhaust. 4 *
,

1 l '. piping. examined for a possible closed valve or L,

an' obstructed portion of piping. Steam turbines | ! i !'
'

,f

1 are provided with governors to maintain speed at - *

a predetemined point, with some snall adjustment
for higher or lower speeds. Desired speads below
this range may be had by throttling main throttle
valve.

'

925 Internal Combustion Engine Driven Pump, .

_

t

'
,

925a ' To start an internal combustion engine driven pump
, _ _

1one 'should familiarize himself beforehand with the 1 J 1 '3--
-

,

operation of this. type of engine. The Instruction
Book issued by the engine manufacturer should be '

studied to'this end.
.

-
,

7 .1 b925b The storage batteries should always be maintained '
__ _.

in, good order to insure prompt satisfactory opera- ' I

tion of these equipments.
1 ,

the performance requirements of Section 626. J l
~T .1.-

q925c Replacement. storage batteries shall comply with u
~

- ,

'

!

i* ,

{
l t

,

{ l
+ t

. ._ _ -



i

. f. f'
.

1- qi , ,

. .

Code
,

j Section.
No. . Code Section 1.DFP _ UI : DilDFP U2 DilDFP 'U1 ' EllDFP U2 EIIDFP

| i930. Care of Pump. . i '

*,

)
; 931 Weekly Tests. 'A centrifugal' pump should be ..{. 1,

,

'

| operated every week at. rated. speed with water dis- gF c_ Q j - Qg C_ y [ (Q
1- charging through some convenient opening. This is

desirable to make sure of the~ ccndition of = the '
; [;

pump, bearings, stuffing. boxes, suction pipe and !
, I,

i

| . strainers, and the.various other details pertain- j ,i
! ing to the driver and control equipment (see ! i I ''

!Paragraphs'515dl, 662, 715dl.and 715dS). ) ji
,. t i !

When auton.atically controlled pumping units are to ; j
,

be tested weekly by manual means at least one
1

. start. shall be accomplished by reducing the water i
| pressure either with the test drain on the pres - i j.4

sure sensing line or. with a 'largel- flow- from the ; [entire system 2 4 )

1 >
,

; -- 932 Yearly Test. 'A yearly test at full capacity and
over is necessary.-to make sure that neither pump CO CO Cd C ',

j nor suction pipe is obstructed. ,

; i-.

933 Keeping of Pump Room. Pump rooms should be kept ;{ / fcrean, orderly, free from miscellaneous storage,i 6
:well lighted and heated.

,

934 Readiness. Always keep the pump ready-to start j . / [
.

at a moment's notice.
.

r

J

.. ,

[
i fi i

'1 t

t

if*

<
1
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Attachment 6.4;.

| NFPA 20 Compliance Evaluation
| .

i

r

1

|
'

NFPA 20 code Compliance Evaluation

For
i

Donald C. Cook Nuclear Plant
i

Unito 1 and 2

Indiana Michigt.n Power Company,

|

\

.

!

I-

i

.

.

M
,
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5(j'\ .NFPA 20

'' " STANDARD FOR THE INSTALLATION OF
CENTRIFUGAL FIRE PUMPS"

,

~

SCOPE:
,

This analysis evaluates the centrifugal fire pumps installed at the Donald C.
Cook Nuclear Plant to the requirements of NFPA 20. The 1969 edition of NFPA
20=vas the edition under which the pumps were installed and evaluated.

. PURPOSE:

The purpose of.NFPA 20 is "to provide a reasonable degree of protection for
life and property from fire through installation requirements for centrifugal
fire pumps based upon sound engineering principles, test data and field
experience, Guidelines are established for the-design, installation and
maintenance of these pumps, pump drivers and associated equipment. The
standard endeavors to continue the excellent ree rd that has been establishea
by centrifugal pump installations and to meet the needs of changing
-technology, Nothing in this standard is-intended to restrict new technologies
or alternate arrangements troviding the level of safety prescribed by the
standard is not lowered."

("' . . .

-( With this statement in mind, it should be under.t. cod that it is recognized

4 that the-fire' pumps installed at Donald C, Cook Nuclear Plant do not meet this
standard verbatim, _ It is also recognized that the fire pump system is not

'

below the level of safety prescribed per- NFPA 20. The plant's fire ; ump
system reliability is derived through redundancy and independency. The
following-system description should help the readcr understand the level of

_

_ protection at the' Donald C, Ceok Nuclear Plant,
*

Two 2,'000 gpm at 152 psi horizontal centrifugal electric motor. driven fire
pumps,_two 2,000 gpm at 152 psi diesel driven, vertical turbine fire pumps and
s 500 gpm at'152 psi horizontal contrifugal electric motor driven fire pump
are provided for the fire water system. 'These-fire pumps discharge into
underground ring headers around the outside of the plant and into the interior

~

ring header:in the Turbine Building. This arrangement forms a series of
smaller interior-exterior loops connected through isolating valves to-assure.

-

flow from multiple directions.
.

The: fire pumps _are started automatically and sequentially so that the system
can be supplied immediately with adequate quantities _of water.at the required
pressure, The fire protection water flow may vary from as low as 30 gpm for a
single sprinkler in operation to as much as'4,700 gnm for the combined flow,
including _ hose streams, for the Unit 1 main transformer and Turbine Building
wall-exposure systems. One can see_that more than enough pumps exist to

. supply even the largest water demand system. In fact, it can be argued that
two of the 2,000 gym fire pumps can marginally supply enough water for a fire

g-" on the largest domand system. Hence, it is evident that a great deal of-
redundancy was installed within the plant's fire pump arrangement.( j

~ -. -



-

) The high demand electric fire pump motors are controlled from 600 V,
[ electrically operated, draw out circuit breakers which are installed in metal

: Ai clad switchgear enclosures qualified for Class I nuclear service. Each of the
electric fire pump circuit breakers is powered from independent busses, and
each bus can be energized from senarate emergency diesel generators. The
pumps end controllers are completely isolated from each other, the pump being
located in a separate pump room and the controller (circuit breaker) located
in a separate switchgear room. This is consittent with the control of nuclear
safety related pumps installed at Donald C. Cook Nuclear Plant. Operation of
the pumps is monitored and can be manually controlled from a centralized,
continually manned control room. This is consistent with the basic philosophy
of operating a nuclear generating unit. Control power for the breakers is
supplied from a nuclear Class IE battery system. It is felt that the high
demand electric fire pump controllers, being of the same type and quality as
those for cafety related equipment, are adequate to meet firo protection
requirements. They have proven to be reliable.

The redundancy of fire pumps and the complete independence of operation of one
fire pump to another (including r,ver sources) provides overall system
reliability far greater than can be achieved by a single pump installation
meeting the specific requirements of NFPA 20.

O
\

\
_
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NFPA 20 compliance Evaluationo

j Mechanical Evaluation Section
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Low Demand Fire Punip Curve

'

8. Pump Curve 2896692 Peerless Pump Electric Driaen 06 03-70
High Demand Fire Pump Curve

(-

9. Pump Curve 2897027- Peerless Pump Engine Driven 08-20 70
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" |, 13; DLC-FM-102QCS Shop and Field Fabrication and 05-24-73
Erection

|-
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Water

1 <

15. Prawing #1-FP-14 Piping Isometric 12-XX-70.
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Water Yard Piping
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37. Letter from J.D. Grier to 09 12-86
J.A. Kobyra, " Fire Pump

y. Impe11ers"
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AEPSC. " Fire Protection Pumps -

U.L. Listing"

40. Fire Hazards Analysis, Rev. 2 01-29 88
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Description

44. -Letter from Peerless Pump to 03-24-70
AEPSC,."Pearless Job No. 83575 V"

45. Letter from Peerless Pump to .03-20-70
AEPSC, "Two Vertical 2000 GPM
Purps"

46. Letter from AEPSC to Rudox 04-20 70
Engine and Equipment Company.

_

"AEP order #10221-821-9a

- 4 7 '. Memo from G. Hines to 07-21-88
P.J. Russell, "Re: Diesel Fire
Pumps"

-48. Drawing #0A-4585-26 -Heat Exchanger 04-30 68

49;' DELETED ~
:t

_ . ~ . . . .
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50.-PO 06492 821-1 Purchase Order; Diesel Fire 1971
Water Pump Fuel Oil Storage
Tank

51. Drawing *TK 46' Niles Steel Trnk Company 11 04 71

52. Letter from Perless Pump to 07 23 71
AEPSC, i"Enb ne Driven Fire <

l. Pump"
,

53. DonaIJ C. CooY fection 3/4.7,9 07-16 86
Technical Specificatiors Fire Suppression Systems

54. Donald C. Cook Plant Chrono
._'

File: ME-PP-?r 011;
Entira File

55. Product Catalog Lattarche N/A,

L " Capabilities in Electric
Power"

i'

f-'{ 56. 12.MHP.5021.001.034- Maintenance ?;ocedure For 08-14-87
I,

..p. Testing Relief Valves| -

j; 57. Letter from Peerless Pump to- 10 06-69
AEPSC " Donald C. Cook Nuclear
Plant"

58. Letter from Peerless Pump to 02 03-84
AEPSC "Lonald C. Cook Plant
Fire Protectic -'aps U . L .
Listing"

59. Letter from M.U. Chtrry to 10 03-69
Kadlec/Jensen/ Williams /Jensen
" Diesel Engine Driven for
Fire Pumps

60. 12-5152-P - Flow Diagram Fire Protection - -10-30-871
Diesel Fuel to Engine Driven
Fire Pumps

|

|
!

|:(
!

t
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CObE~LTJMPLIANCE VERIFItaTION CHECKLIST.
i_

'

NFPA 20 - 1969
CENTRIFUGAL FIRE: PUMPS *

.

7

_
i

'

Information -

"Code |Obtained Ey:
Section 4-Walkdmm '

No. Code Section D-Document _ Summary of Results
,

_

'

'Generrl. Titic

1 Purpose. This standard contains, in general, the Information Only *

ninimum requirements for centrifugal fire pumps,. ,

including horizontal, single and multi-stage pumps ~

'J-

and vertical design, installation and maintenance
of such pumps: together with their drivers, and Tor
the guidance of the authority having jurisdiction
and'others concerned in judging the acccptability

. . .

of such equipment. .;

2 Approval Prior to Purchase Recommended. Title I

-i
2a Centrifugal fire pumps should not be purchased D Comply: The entire fire protection-

,

until conditions under which.they are to be in- system was reviewed and approved. |
stalled and used have been examined by the prior to purchsaing :quipmenc. i
authority havi6g jurisdiction, and each pump, Technical Data fl '

driver, controlling equipment, the power supply t

and arrangemenc, and water supply have been ~

,

approved by that organization.

.

2b The pump manufacturer must be given complete D Compty: The water supply information
information concerning the suction water supply as was supplied to the pump manufac-
accepted by the ' authority having jurisdiction. turer.

,

I,

Technical Data #2 <

3 Unit Assembly Required. Title

i

!
I

t

{

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . , .
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No. Code Section D-Document Summary of Results-

i

3a .e pump,' driver and all necessary attachments D Comply With Exception: The pumps, h
*

snall be purchased under unit contracts stipulating drivers and necessary attachments
compliance with this standard and satisfactory per- were not purcLased under unit con-
formance of the entire unit when. installed. tract. This-report will'show that

t

the equipment purchased tc make up [
the fire pump system does not lower" !

the level of safety as prascribed per
NFPA 20. Satisfactory performance of 4<

the entire unit has been proven by
testing requirements and over. fifteen

,

years of successful operation.

r

3b The pump manufacturer shall be responsible for the D No documentation could be found to
proper operation of the complete unit assembly as - ver' f' that pump manufacturer
inoicated by field acceptance tests. (See Article perrormed a field acceptance test.
910 for field acceptance test procedure.) .. ;

,

Jcetification: See Article 910 for
specific compliance statements.

t

4 Complete Plans and-Data Required. A complete plan D Comply: Plans were submitted to ,

and detailed data describing pump, driver, con- purchaser for review and approval i

troller, power supply, fittings, suction and dis- prior to installation.
charge connections, and suction conditions shall be Technical Data #2, 3, 4, 5,

submitted by the engineer or contractor to the
,

authority having jurisdiction for approval before i
installation. Certified shop test characteristic i
curves showing head-delivery, efficiency and brake
horsepower shall be furnished by the manufacturer. -

PART 1 - PUMP ARRANGEMENT, TEST ' AND INSTAU_ATION. Title

Chapter 1 - Basic Information. Title

10 Generali Title
4

1

i
T

i

#
, _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ . __ _ _ __
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Code Obtained By:
Section~ W-Walkdown

*

NU. Code Section; D-Document Summary of Results
4

11 Approved Pumps Required. ' Centrifugal" fire pumps D ' Comply: All fire pumps' purchased for
shall be specifically approved for fire pump the Donald C. Cook Plant.were bought'
service. with a U.L. listing for fire pump

service. These labels are not
located on the pumps. --

Technical Data #2, 5, 58
,

20- Water Supplies. Title

'21 Requirements. Fire pumps should be.provided with W,D Comply: Fire pumps take suction
as large and reliable a supply of water as_pos- .from Lake Michigan. The adequacy
sible. The adequacy and the dependability of the and dependability of the water
source of water are of primary importance and must supply was evaluated and approved.
be fully determined at the time of installation, Minimum and maximum water levels
also the. prospects for its. reliability in the were determined.,

' future. The minimum water level with maximum Technical Data #1, 11, 33 i

discharge from the pump must be determined. Where
a stored supply is'the only one.available, a |
reliable method of replenishing the supply should
be provided. Representatives of the pump manufac-
turer shall' assist in establishing these facts te.

,

the satisfaction of the authority having jurisdic-
|

tion. Water supplies contcining salt or other
'

materials deleterious to the fire protection
systems should be avoided whereever possible.

30 Pump. Title

31 ' Rated Capacities of Pumps. Title '

31a Standard Pumps. Standard' fire pumps are those Information Only
having rated capacities of' 500, 750, 1,000, 1,500,

,

2,000 and 2,500 gpm. Larger pumps may be used in
specially engineered applications.

. . _ _ _ _ _
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Section V-Walkdown

No. Code Section' D-Document Summary of Results

31b Special Pumps. Special fire. service pumps are. Information Only
those having rated capacities of 200, 300 and
450 gpm.

32 Types of Pumps. Information Only
'

32a Standard Fire Pumps. Pumps rated at capacities Information Only
within the standard capacity range and pressures
of 100 psi or more. >

32b Low + Pressure Fire Pumps (Booster-Pumps). Pumps Information Only
rated at capacities within the standard capacity i

range and pressures between 40 and 100 psi.

'I
3?e Special' Fire' Service Pumps. Pumps rated at 200, Information Only

300 or 450 gpm limited to 130 per cent capacity
maximum, and for various pressures. 'The maximum
power required shall not exceed the limitations of *

a 30-horsepower electric motor. !
i

32d Pressure, Maintenance Pumps (Jockey or Make-Up Information Only
Pump). The use of an automatie. pressure
maintenance. pump is desirable under some cir-
cumstances to' maintain a uniform or a relatively
high pressure on the fire protection system. The
capacity and pressure rating of'the pump shall be
sufficient to maintain the desired pressure
against the leakage in the system as approved by
the authority having jurisdiction. A centrifugal i

type pump'is preferable. Where the discharge
pressure at. pump shutoff of a centrifugal type
pump exceeds the working pressure rating of the
fire protection equipment, or a turbine vane
(peripheral) or a positive displacement type of

r

pump is used, a suitable relief valve shall

L

.
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t

be installed on the pump discharge to prevent
,

damage to the fire system. (See Figures 100a-1
. i

and 143e).

33 Standards en Capacity and Pressure. For re- Information Only +

'
quirements on: capacity and pressure relief to
Standard for.the Installation of Sprinkler
Systems (NF?A No. 13) and Standard for the In-
stallation of Standpipe and Hose Systems (NFPA i
No. 14) and for hydrants, Standard for Outside
Protection (NFPA No. 24).

34 Name and Capacity Plate. Pumps shall be provided WD Comply: Name and capacity plates
"

with a Name and Capacity Plate. exist for all fire protection
,

pumps. ;

Technical Data #39 '

r

40 Installation Title
,

41 The Pump Room Title

41a The fire pump shall be protected against possible WD Comply: Pumps have been installed
interruption of service through damage caused by in an enclosed, heated building ;

fire or water, in a manner satisfactory to the within a secured area. Sprinklers ;

authority having jurisdiction. are located above the engine driven
pumps. Insufficient combustibles ;

exist.near the moter driven pumps |
to support a fire. The diesel fire ;

pumps and electric fire pumps are !

protected.through redundancy-(located,
,.

in different fire zones) from water.
Therefore, water will not effect more !

than two pumps at any one time. [
Technical Data #40 t

i
F

<

h

- .
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r

r

Alb Except where there are several pumps'on the same V,D. Comply:. Pumps are inrtalled.in
system, located in buildings which are.not all separate fire zones.
subject to one fire, or where the pump is auto- Technical Data #2, 28, 30, 40 '

matica11y controlled and supplies automatic sprin-
klers only, the pump should be in a room so loc- '

ated and constructed as to protect it from fall-
ing floors or machinery and from ' fire which might
drive away the' operator or damage the pump or

. driving. equipment. .;

Note: Where the use of brick or reinforced. con-
crete is not feasible, metal' lath and cement -

plaster is. recommended _for the construction of -

the pump room.

' 41c The pump room should be of ample size, and the W Comply: Pump rooms are of sufficient
piping and equipment should be so arranged as to size and equipment is located so that
make them readily accessible for operation or re- it can be readily repaired. 'No '

pair. The pumproom should not be used for stor- storage exists near the fire pumps.
age purposes.

i

Note: With vertical type pumps it may be neces-
sary to provide a' removable panelfin the pump
house roof to permit the pump to be lifted out *

for repairs. '

41d The location of the pump room should be such as W Comply: The pumps have been in-
to permit. installation of short and direct pipe stalled in such a manner as to permit (
connections, the suction pipe receiving first installation of short and direct pipe
consideration. connections.

41e Suitable means shall be.provided for main 5aining W. C mply: Pump areas are sufficiently
the temperature of the pump roca above 40 F. heated and temperatures are main- -

-

tained above 40 F.
1

Technical Data #10 '

,
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41f Artificial light shall be provided, and provision WD Corply: Pump areas are artificially.
made for drainage and' ventilation of the. pump' lit and suitable drainage exists.
room. A suitable lamp or lantern should be pro- Ventilation of the areas is adequate.
iided for emerg icy use. Emergency lighting may Emergency lighting is available. <

be provided from the battery circuit of an Technical Data (10, 40
internal combustian engine.

41g Pump. rooms housing electric or' engine driven pumps W,D Comply: All pump areas are free of
should be dry and free from condensate. Some heat condensate. The areas are heated.
may'be required to accomplish this. Technical Data #10

42 Discharge Pipe. Title

42a The size of discharge pipe shall be as given in W,D Comply: The discharge piping of the
the following table unless otherwise specified : entrifugal fire pumps meet the size
by the authority having jurisdiction. requireme ts stipulated in NFPA 20.

Technical Data #23
Capicity of Pump, gpm 500 750-1000 1500-2000 2500
Sixe of Discharge
Pipe, inches 6 8 10 12

42b An approved check valve shall be installed in the W,D Comply With Exception: Although the
discharge pipe. valve is not listed for fire protec-

tion service, experience has shown
,

that the installed valve (Centerline
Check) performs its designed function ,.

without detrimental affects'on the
system. System pressure is maintained
upstream of these check valves, and !

performance testing has proven the
fi'e pumps perform in accordance with-

the manufacturer's curves even with
these nonlisted valves installed in
the system.
Technical Data #30, 41, 6, 42

i
>

. _ .
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4?c _ Approved indicating gate valves shall be installed WD Comply With Exception: Although the
in such places as needed to make the pump'and check Jamesbury Wafer Sphere Futterfly
valve accessible for repair. valves.are not listed fot fire pro-

tection service, experience has shown
Note: This requires a valve on the system side of that these valves have performed

the check valve and on the supply side of the pump their designed purpose. The pumps
if the supply mat at any time be under a head. can be easily isolated to allow

maintenance work. Also, past per-
formance testing has proven that no
detrimental friction loss is lost
through these valves. In addition,
these valves have shown to need only

required maintenance and have proven.
to be reliable.
Technical Data #30, 41, 42

43 Relief Valve. Title

43a Pumps connected to adjustable-speed drivers shall ' W,D Comply With Exception: A relief
be equipped with an approved relief valve. Where valve set at 165 psi is available for

pumps are' driven by constant-speed motors and the the diesel fire pump systems. This

shut-off pressure plus the static suction pres- valve is not listed for fire protec-

sure exceeds the pressure for which the system is tion service, but it has proven to be

designed to operate, relief valves are required. reliable and safe. The valve is
currently being bench tested yearly
to verify proper performance. 'The
constant speed motor pumps are not
equipped with relief valves even
though their shutoff pressure plus
static suction pressure will produce
a total system pressure slightly

______ _

-
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above the acceptable rated pressure
.of the yard hydrants (150 psi). Past
performance of these pumps has shown
no detrimental effects to the yard
hydrants as a result of
overpressurization.
Technical Data (14, 20, 56

43b The relief valve should ordinarily be set to pre- D Comply: This section of the code is
vent pressure on the fire protection system in only:a recommendation. Relief valves
excess of that pressure at which the system was for the diesel fire pumps are set at
designed to operate. 165 psi. The constant speed motor

pumps are not equipped with relief
valves even though their shutoff
pressure will produce a total system
pressure slightly above the-

cceeptable rated pressure of the yard
hydrants (150 psi). Past performance
of these pumps has shown no

'

,

detrimental effects to the yard
hydrants as a result of
overpressurization.

Technical Data #14. 20

l

-
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'43c Where provided, ' relief f m?ves shall be of the size W.D Comply: Relief valves are six inches. t

given in the following tat.e: in size.
Technical Data (14, 20

Capacity of Pump, gmp 500 750 1000'1500 2000-2500 '

' Site of Relief Valve.
Inches 3' 4 4 6 6

i
'

43d The. relief valves should be located between the W,D Comply: Relief valves'are located
pump and the pump'discharre check valve. between the pump and the pump dis- '

charge' check valve.
Technical Data #14, 20 '

43e The relief valve should discharge intoLan open V,D Comply With Exception: Since the
pipe in plain sight near the pump or into a cone fire pumps and fire water system is
or funnel secured to.the outlet of the. valve. monitored from a central, continually
This cone should be so. constructed that the pump manned control room, an operator
operator can easily see any water wasting through would be able to check system pres-
the relief valve, and'it should be so made as to sure on C.* appropriate "EF" panel.
avoid splashing water into the pump room. If a It is not believed that seeing water
closed type cone is used. it should be provided discharge through the' relief valve
with _ means for detecting motion of water through back into the suction reservoir makes '

the cone. The cone.should be piped to a point the fire water system any more reli-
,

where water can be freely wasted, preferably out- able. This particular section of ii

side the building. NFPA 20 is only a recommendation and, ;

therefore, not a requirement.
43f If the relief valve' waste pipe is connected to an D Does Not Apply: The waste pipes are

underground drain, care should be taken that no not connected to underground drains.
steam drains enter near enough to work back Technical Data (14, 20
through the cone and into the pump room. Dis-
charge from the relief valves should not be piped
into the suction connection, except with the per-
mission or the . authority having jurisdiction.

!

,
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43g : When the supply of water is taken from a suction
_ D. Does Not Apply: The suction supply-

-reservoir of limited capacity, the waste pipe shall has an unlimited capacity.
'

drain into such reservoir, entering as far from Technical Data fil'
the pump suction as is necessary to prevent the
pump from drafting air which may be carried down
by the discharge from waste pipe.

43h The relief valve waste pipe from an open cone W,D Comply: The relief valve discharge
.

should not be. smaller than specified below; if pipe is ten inches in diameter. f

more than one elbow is employed the next size Technical Data #14, 20 >

larger pipe should be used to complete the
connection. I

Capacity of Pump, gpm 500 750 1000-1500 2000-2500
Size of Vaste Pipe,

' Inches 5 6 8 10

431 The relief valve waste pipe from a closed cone D Does Not Apply.: The relief valve
shall be sized to prevent back pressure in excess waste pipe is open.
of 8 psi. Technical Data #14, 20

43j The relief. valve shall be so attached as to permit W,D Comply: The relief valve can be
of its ready removal for repairs without distur- repaired without disturbing tbs waste

,

bing the waste piping. piping.
'

Technical Data #15, 20 ;

r

f44 Hose Valves. Title

44a Approved 2 1/2Linch hose valves of the number W,D Does Not Apply: A .mse valve test !
specified in Paragraph 44b shall be provided for header is not installed at Donald C.
use in testing the pumps. The hose valves'should Cook Plant. See Code Section 44c. *

ordinarily be attached.to a header or manifold; Technical Data #14, 20, 31
they shall be connected by suitable piping to

.

the pump discharge piping, preferably at a point
i between the discharge check valve and the dis- i

,

i
?

l'
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charge gate valve. 1The hose valves should be'so.
located as to avoid any possible water damage to 4

the driving motor.or engine.or their controllers,
and should preferably be outside'the pump room.
~Where located outside,'or at a distance from the
pump, and there is any danger of freezing, an
approved indicating gate valve and drain valve
shall be located in the line to the hose valves at
a point close to the pump.

44b Unless otherwise specified by the authorie~ having D Does Not Apply: See comment from
jurisdiction, the number of hose valves " "411 be Code Section 44a.
as given in the following table, except that for
special service ~ fire pumps and for booster pumps,
only one hose valve is required for five hundred
gallon or smaller pumps.

Capacity of1 Pump, gpm 500 750 1000 1500-2000 2500
Number of Hose Valves 2 3 4 '6 8

44c on the larger capacity fire pump installations, W,D Comply: A metering device is in-
there should be installed a fixed nozzle or pipe stalled in a test line that dis-
outlet arranged to discharge at an appropriate charges back into Lake Michigan.,

'

place, or a metering device in a pipe line dis- Technical Data #14, 20.
charging back into the suction supply, for use in
making a flow test to'the full capacity of the
pump or pumps. 'With such test arrangements the
authority having jurisdiction may permit a reduc-
tion in the number of hose valves to the number
needed for hose stream use.

.

- - . .
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44d .11ose valves shall be threaded ::o conform to the D_ Does Not v ply: See comment from
American (National) Standard B26-1925 for Fire Code Section 44a.

Hose CoupIing Screw Threads. Adapter couplings
securely attached en each outlet shall be provided
if local couplings .re not'American Standard.

46e When 2 hose valves are required, use 4 inch pipe D Does Not Apply: See comument from
between'the detachable hose header and the connec- Code Section 44a.
tion' to the dischcrg pipe; when 3 or 4 are
required.use 6-inch pipe; when 6 or 8 are required
use 8-inch pipe. When this pipe is over 15 feet
long' increase one pipe size.

45 Pressure Cages. Title

45a ' pressure gage having a dial not less than 3 1/2 W Cceply With Intent: Pressure gages
.

in. in diameter shall be connected near the dis- are installed on the discharge side

charge casting by a 1/2 in. cock with lever handle. of the pump, and althou5h they are
The dial shall indicate pressure to at least twice not rated for twice the rated working

the rated working pressure of the pump but not pressure, they are rated for 1.97
less'than 200 psi. Tha face of the dial shall' times the rated working pressere. A

read in pounds per square inch with the manufac- gate valve is installed in the pres-

turer's standard graduations. sure gage line. (NUTE: Never ver-
sions of NFPA 20 no longer require
cock valves with lever hand 1Les.)

~5b A compound pressure and vacuum gage having a dial V Does Not Comply: No pressure gage is
not less than 3 1/2 in. in diametet shall be con- installed in the suction pipe.

netted to the suction pipe near the pump (except
-in the case of vertical shaf t torbine type pumps). Justification: Dee to the size of

|
The fece of the dial shall read in pounds per Lake Michigan, water levels tend to
square inch for the suction range aind have a maxi- vary very little. Therefore, the

rum pressure range not less than twice the rated suction head tends to remain con-
working pressure of the pump, or a lower pressure stant. Suction pressures are

range may be furnished if the gage is protected recorded from calibrated test gages

from damn . by a gage protector. during full flow pump tests.

._

_____A _
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i
It is felt that ve:y .:tle benefit [
would be gained from installing a .

permanent pressure gsge in the suc- ,

I tion pipe of the horizontal' fire [
| pumps. ,'

Technical Data #14, 42 |
j. <

! 46 Circulation Relief Valve to Prevent Overheating. V,D Comply: Sufficient circulation [
Pumps which are automatically controlled shall be relief is provided for the electric [.

i- provided with e-3/4 inch relief valve set slightly driven fire pumps. Although no re- ;
j below the' shut-off'presture and arranFed to permit lief valves are installed in the |
[ circulation'of sufficient water to present the ci 71ation relief line, past per- |
!, pump.from overheating when operating vith no dis- fw 2ance has proven that the pumps [; charge. This is not needed for submerged type will not overheat. !

; pumps nor for engine driven pumps for which Technical Data #23
i. engine cooling water is taken from the pump dis-

charge. . Pumps which are manually controlled shall
' be equipped with either such a relief valve or
;- with a te- valve as specified in Section 133.

', Provisi - should be made..for discharge to a drain

)- 47- Summa y of Pump Daca. Infornation Only k
i !
I Size of Size of Si-r of Number (
j Capat .ty Discharge Relief W11ef Pose
{ of Pt tp Pipe Sec. Val re Veste Valves

{ gpm 42(a) Sec 43(c) Sec 43(h) Fec 4+(b)
;

500 6 in. 3 in. 5 in. 2
750 8 in. 4 in. 6 in. 3 {

1,000 8 in. 4 in. 8 in. 4 (,

j 1,500- .10 in. 6 in. 8 in. 6 p
2,000 10 in. 6 in. 10 in. 6 l
2,500 12 in. 6 in. 10 in. 8 i

] 50 Power Supply. Title !
!

3

i
i
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,

51 Dependability,of Fower Supply. . Careful considera- Information Only
| tion must be given in each case to the depend-

) . ability of the power supply not. overlooking the
,

! .possible effect of transmission lines of fire in '

adjoining buildings which might threaten the ;,

property.
{

60 Tests. Title !

I
i

61 Shop Tests. Title [
|
,

61a Each individual pump shall be tested with a dyna- D Comply: Shop tests have been pro- j,

! mometer or calibrated motor at the factory to vided by the manufacturer.
|

provide detailed performance data and to demon- Technical Data #2, 7. 8, 9 j

j strate its compliance with specifications. [

61b The maker shall test each pump hydrostatically Open Item: No documentation could be

) before shipment from the factory, to evice the found to verify that this section of j

] maximum pressure developed at shutoft, but in no NFPA 20 was complied with. {
] case less -han 250 pounds per square inch. Pump j
: casings shall be substantially tight at the test D iastification: Experience has proven
d pressure. In the case of vertical shaft turbine that the pumps were built of sound {type pumps both the discharge castings and pump ccustruction. The maintenance and

|{bowl assembly shall be tested. testing procedures assure that the<

pumps will not fail as a result of s,

increased working pressures. In :;

1 addition, althot gh no records could ;

; be found, it is recognized that the [
purchase order and the fire pump i
specification included a clause that !

the pumps meet the requirements of |
NFPA 20. Peerless, in turn, wrote a ;'

letter (dated 10-6-69) to AEPSC l;

guaranteeing that the pumps will ;<

j conform to NFPA 20. The hydrostatic {'
|

i,

h
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test would have to be performed in
order for Feerless to make this
statement.
Technical Data f4, 5, 57.

61c All gear. drives shall be operated at the factory 'D Open Item: No documentation could be
under full load before shipment and operate with- found to verify that this section of
out excersive noise or heating during the test. NFPA 20 was cceplied with. See Code

Section 61b.

Justification: Ferfotrance of the
gear drives has been proven many
times by plant testing procedures.
Technical Data fa, 5, 57

CHAPTER 100 - HORIZONTAL SHAFT FUMPS. Title

110 General. Title

111 Application. The' horizontal shaft centrifugal Information Only
ptzsp with its split casings lends itself to
sing le operaticn and repair, and, where a water
suppy ,is obtainable under a head,'it is
especially adaptable to fire service. Because the
horizontal shaft centrifugal pump requires priming
when installed to operate under lift a vertical
shaft turbine type pump should be used where suc-
tion lift is necessary.

112 Performance. Title

112a Pumps shall furnish not less than 150 per cent of D Comply: The fit- pumps w re designed
rated capacity at a total head not less than 65 to meet this criteria.
per cent of total rated head. The shut-off total Technical Data #2, 7. 8, 9
head for horizontal shaft pumps should not exceed
120 per. cent of total' rated h-ad (Fig.1. Appendix
C).

_ _ _ _ _ _ _ - . - - _ _ .- .- - ..
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I

;. 112b The inlet pressure available from a suction. D Comply: Suction pressure is tested -[
| water supply shall be figured on a basis of a ' and recorded at full flow (150%) of i
i flow of 150 per cent of the rated capacity of the the pump. i

pump, as indicated by a flow test. Technical Data (42
,

| 120 Water Supplies. Title j
4

| 121 Operate Under Head. F1.te pumps, especially these D Comply: The horizontal fire pumps
automatically controlled, should be provided with take suction under a positive pres- [

2 water under head, ' avoiding sucti + ' lifts whenever sure. L

, possible. Operating suction if including Technical Data #2, 42 !'
' allowance for velocity and fric. loss through {; all suction fittings, shall not exceed 15 feet ar

L

sea level and the allowable lift must be reduced |
; by 1 foot for each 1,000 feet of altitude at the

{pump installation. Where a suction lift is neces- !,

|- sary, a vertical shaft turbine type pump should be !
used. (See Paragraph 111.) [j

122 Priming Supplies. Title
!

'

i 122a Provide adequate priming supplies for pumps which U.D Comply: The horizontal centrifugal
raay at any time take suction under a lift.

.

pumps are equipped with a vacuum,

! Priming equipment - should have sufficient capacity priming system.
I'

tr- displace the- air from the pump and suction pipe Technical Data f43
within three minutes.-

122b Provide two reliable methods of priming the pump. V,D Comply: The horizontal pumps are in-
,

;- One of' these methods of priming should be indepen- stalled below lake water level; |
| dent of public water cennections or tanks serving therefore, the pumps are primed all [j' as primary supplies for automatic sprinklers, yard th- time. The plant's vacuta priming j

hydrants or standpipes.
'

system assures that the gravity fed
>

i

i lake water prising system performs as f
designed. o

Technical Data #43, 14, 20, 31 !

L |
r t

( !
1

-

I I
!

.
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122c Where the pump is automatically started'or provi- D Comply: The only time that the
; sion is made for remote manual starting, the pre- vacuum priming system can be taken (_

j- ferred arrangement is a submerged pump (See' Fig. out of service is when both units are i
F 200a, Appendix C), but..if priming is needed the. shut down. I

_

; priming supply should be of a type which will keep ' Technical Data #43 I
! the pump' primed at all times. No priming method {j should be selected which will permit _ contamination [
] of a potable water supply.

!
. I! 123 Priming Method A. An Automatically Filled Priming

|
Task. Title '

123a An automatically filled priming tank that keeps D Does Not Apply: An automatically I,

the pump primed at all times. The volume of the filled priming tank is not installed j
i primir-g tank should be * ,ual to the volume of the at Donald C. Cook Plant. 1
| pump and suction pipe but not less than 100 gals. Technical Data #14, 20, 31, 43 i

This volume can be readily computed from the f
following data. !

,
i

1
.L

| Priming Water- Priming Vater L

}' Capacity Required for Size of Required for :

of Pump Pump and Fiti Suction Pipe Suction Pipe
;

j gpm tings, Gals. Inches Cals. per-Foot i
I !
! '500 13 6 1.5 |'

750 21 8 2.5
|1,000 25 10 4.1 i

! 1,500 38 12 5.9 |^

2,000 47 14 8.0 |
2,500 58' 16 10.5 !

20 16.3

$ 123b 'The water supply to the tank should be capable of D Does Not Apply: See comments from
| keeping the tank full at all times. Section 123a.

| !
L i
; !

'

:

t
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i
i e

|' 123c The priming tank'should be connected to the dis- D Does Not Ap~ly: See comments from fcharge' side of the pump at a point which will ' Section 123a.-
i insure that'all priming water enters the pump and

suction pipe, and is not wasted in the discharge ,

pipe of.the pump (Fig. 100b, Appendix C). This !

connection should be 2 inches in diameter !
,

irrespective o2.the capacity of. pump, and include
,

an approved O.S. 6 Y. gate valve,and an approved -

check valve. '

|

: 124 Priming Method B. A Connection to a Domestic D Does Not Apply: This type of priming |
Water System. A connection to a' domestic water system is not utilized at Donald C. j
system (when permi-'ad by health regulations). Cook Plant. '

Install approt* *t and O.S. & Y. gate valves Technical Data #14, 20, 31, 43
in the priming pipe near the pump. !,

>
,

| 125 * riming Method C. A Connection to a Domestic- D Does not Apply: This type of priming f
j use Tank. A connection to domestic-use (service) system is not utilized at Donald C. h
: tank (when permitted by health regulations). Cook Plant. '

Preferably arrange a reserve supply for priming Technical Data #14, 20, 31, 43 [;| only, by extending service riser up into the tank. [
Install approved check and O.S. 6 Y. gate valves [
in the priming pipe near the pump. !

!
! 126 Priming Method D. An Exhauster or Siphnn Ejector. D Does Not Apply: This type of priming !

Where a reliable ' steam supply or separate water system is not utilized at Donald C. f
supply under good pressure is available, an Cook Plant. i

! exhauster or siphon ejector may be connected Technical Data #14, 20, 31, 43
,.

j between the pump and discharge check valve to [
l exhaust the air from the pump and the suction !.
; -pipe (fig. 190b, Appendix C).- An approved i

0. S. 6.Y. gate valve should be placed in the !
*

exhauster connection, to be closed as soon as the }.

pump is primed. I
* i

I
!

i !

Ii

!;
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r

; 127 Priming Method E. A Mechanically-operated W,D Comply: A mechanically operated ex-
i; Exhauster ~Jriven by a Separate Motor. The hauster driven by several vacuum

exhauster should be connected between pump and priming pumps is installed at the
discharge check valve. so as to completely fill high point of the suction pipe.
suction pipeLand pump (Fig. 100b, Appendix C). Technical Data (14, 20, 43
An approved O.S. 6 Y. gate valve should be placed,

in the exhauster connection, to be closed as soon
as pump is primed

I' 128 Priming Method F. A Manually Filled Priming Tunk. Title

j 128a The tank to have a capacity of at least three D Does Not Apply: This type of priming
j. times the-volume of the pump and suction pipe, but system is not installed at Donald C.
L not less than 250 gallons. A liberal-sized Cook Plant.
| priming tank and large connecting pipe are neces- Technical Data #14, 20, 31, 43

sary so that the pump can be primed quickly, even4

j. if there should be considerable leakage at the
j foot valve. As the priming arrangement is so

i. ' ' vital a featrre to the successful starting of the
pump, a considerable safety factor is needed.

f' 128b The volume required for the priming tank can be D Does Not Apply: See comments from

j|
readily computed by taking 3 times the quantities Section 128a.
given under Section 123.

!

128c The tant should be connected to the pump as D Does Not Apply: See comments from
;< covered in Section 123 with the connecting pipe Section 128a.

not smaller than given in the following table:

Capacity of Pump,4

| gal. per min. 500 750 1000 1000-2500

i' Size of Priming
Pump, inches 2 1/2 3 3 1/2 4

!

i

i
i

!'
i
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L

j '128d Where suction pipe is longer than 25 feet, larger D Does Not Apply: See comments from ,

j priming connection may be required. Section 128a. [
>
r

128e . Provide a means for keeping tank filled such as a D Does Not Apply: See comments from ;

connection from public or factory-use water Section 128a. !
,

systems or a connection between fire pump and the ,,

{ priming tank to permit refilling tank. |t
|: , .

.

D Does Not Apply: This type of priming }
I

129 Priming Method C. A By-pass Around Discharr-;
'

Check Valve. Where a good gravity water suprty system is not installed at Denald C. i
constitutes the primary supply for automatic Cook Plant. [
sprinklers, yard hydrants or standpipes, a 2 Technical Data (14, 20, 31, 43 . t

inch by-pass cround the check valve in the pump !
-

' discharge' pipe may be used but only as a secondary |
1 priming supply. i
1
4

i 130 Pump. Title
!

! 131 Outline of Required Attachments. Title [

t

5
* 131a This standard requires. horizontal fire pumps to be Information Only: See referenced

equipped with the following attachments, depending sections for compliance /nen-
*

on the conditions under which the pumps are to be compliance..

I installed:
; >

f
'

Automatic air release, Section 132.

I- :

Circulation relief valve, Section 46. |
'

|
.

Eccentric tapered reducer at suction inlet, Para-
,

| graph 1431. !
5 I
f: Hose valve manifold with hose valves. Section 44 t' (

.

9 Pressure. gages, Section 45. i
!

!,!
i

h

!
,

E
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!
i.
{. Priming connection, Section 122 to 119.

[.. t'

!, Relief valve and discharge cone, Section 43.
{

,

1 '
,.
.

; Splash shield between pump and motor, Section 455.
j

i'

Test valve with piping connections, 3ection 133.

.

131b These attachments shall be provided by the pump D Comply: Specific requirements for L
! manufacturer unless the authority having jurisdic- pump accessories were spelled out on [
j. tion permits certain omissions depending on the purchase order. !'

conditions under which the pumps are to be Technical Data #2, 5 :

{ installed.
{

: I
i 132 Automatic Air Release. Pumps which are auto- V Comply: An automatic air release j

matica11y tontrolled shall be provided with a 'alve is not installed for the t
i

| reliable float-operated air release valve not less electric driven fire pumps; however, [
{ _. than 1/2 inch in size, or equivalect valve, to the exhauster will serve the same [
j. automatically release air from the pump. purpose. See Code Section 127. I;
i L

|-
133 Test valves. Title |

133a Pumps taking suction under lift shall be equipped D Does Not Apply: The horizontal
with. test valves of the size spec?fied below, in centrift: Sal fire pumps at Donald C.
order.to provide means for liberating the air from Cook "lant do not take suction under
.the pump and suction line within the three-minute lift.

.

{

f

time limit for the priming operation. Technical Data #2, 14, 20, 31

t
Capacity of Fump, gpm 500 730 1000 1500-2500

[
,

i Size of Valve, Inches 1 1/4 1 1/2 2 '2 1/2 >
!

I

| 133b Test valves slail be piped so that water wasted D' Does Not Apply: See comments from I
j' _ through'them can be seen by a man at the pump. Section 133a. |
i l,

;

i2

f

i i
: r
i ;
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I t
; NOTE:' Unless the pump attendant ran see the dis- !

chage of' water, there is danger tisat he will allov ;

water to be wasted which might be seriously needed,

;; fcr fire fighting.

f
! 140 Installation. Ti ' , ,-

r
I 141 Foundation and Setting. Title i

i

141a Unless the pump and driver have a common shaft. U Comply: The pump and driver are fthey'shall be connected by an approved flexible conn?cted by a flexible coupling. .}coupling arranged to permit end adjustment and to
{

care for minor inaccuracies in alignment. j
;.
' 141b The pump and driver shall be securely attached to U' Comply: The pump and driver are j

alid foundation in such a way that proper shaft mounted on a common base plate which ii a

alignment will be assured: such as by having the is securely bolted into a concrete ,
'

pump and : driver rigidly cennected to a substantial foundation. '

bedplate wSich is securely bolted to the i
i foundation.

|
i - k
i 141c-- The ' foundation should preferably be made of con- V Comply: The pump foundation is made I

] crete, or.'if desired, of brick laid in portland of poured concrete. *

; cement mortar.
t i
i

i NOTE: Where the four ;?ation is of brick a capping '

i . of concrete is an advarcage in tying it together. !

,

| In some cases it may be necessary to support the j
; pump on I-beams or a framework of structural

i
j . steel. !
~

f
; i

'

s

s

I h

$ f
f

.
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i.

141d Pumps shall be set level, with foundation bolts in W . Comply: tha horizental centrifugal N'

position, and the joint between the foundation and fire pueps at Donald C. Cook Plcnt i,

{ bedplate made solid by grouting with neat cement. are set leval.
"

After the cement has thoroughly set the bolts -

shall be-tightened. For further information see
j Instructions for Installing Centrifugal Pumps in

[
t Centrifugal Pump Section of the Standards of the I

Hydraulic Institute.
|

, |

i 142 Alignment Titla
l

j

4 .

142a A horizcntal pump with driver is correctly aligned Information Only
; on bedplate before shipment. This alignment, how- j

ever, usually is disturbed during transit or by in-
|

correct leveling of bedplate on foundation. The (;

pump manufecturer's instructions on alignment ;
'

! should be carefully followed. '

.

142b Any baseplate, no matter how heavily it is built Information Only; .

j may be slightly sprung in shipment, or may be dis-
! torted by an uneven support on the foundation, or |

by uneven tightening of the foundation bolts, or
;

by the pull,from the pipe connections. It is ;,

necessary to be. careful when installing the pump |

to secure perfect alignment of the coupling. A !

flexible coupling vill not compensate for mis-
[alignment. Inaccurate alignment of the coupling,

results in rapid wear of the coupling bushings,.

beating of the bearings and loss of efficiency.
; Therefore, after the pump is fastened on the

,
'

foundation it is necessary to see that the shaft !
.

of the pump and of the prime mover are in one
[!

line. If the prime mover and pump are direct '

connected up to its piping and the base plate
{then leveled up and adjusted to position so as

; to bring ths two belves of the coupling into
perfect alignment.' '

I

. .. - - - - - - . _ . - . . - - . . .,
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k
. 142c Uith a pair of inside calipers or'a wedge, check Information Only '
! the' distance between the coupling halves at four

;
points and repeat after revolving both halves 180 ;
degrees. .

142d Both suction and discharge pipes should be inde- W Comply: Suction and discharge pipes [
pendently sup;.orted near the pump so that when are independently supported. {
the. flange bolts are tightened no strain will be

|transmitted to the pump casing..

143 Suction Connections. Title f
1- i

Comply: Ihe size of the suction pil.e f143a The size of' suction' pipe should be determined from
,

| Fig. 143a (Appendix C). - These curves include an is such that with the pump (s) !

i allowance for velocity and friction-loss through operating at 150% of rated capacity )'

elbows and foot valves. the suction head available at the !
; suction flange will be a positive i

NPSH. i
. Technical Data f42 !

,

j as the yard piping and installed-in accordance
.

V,D Comply With Intent: This section of f
143b suction pipe should be of the same pressure rating

the code is only a recommendation; ;
j with the Standard for Outside Protection, NFPA No. the Donald C. Cook Plant is not re- !
| 24 For short pipe well-supported . flanged cast quired to meet this section of NFPA [

-

|' iron pipe with rubber gaskets should be used. In 20. The steel suction pipe installed
I special cases steel pipe having flanged or screwed within the pump rooms has proven to
I joints (flanged' joints with flanges welded to the be reliable. In addition, no [pipe are preferred) may be used above ground in excessive friction loss or leakage r

the pump roam provided 13. is galvanized or painted has been experienced due to corrosion.i

) on'the iu,ide , prior to Installation, with a paint It is felt that at this time painting
;

|: recommended for submerged surfaces. Thick bitumi- '

nour coatings.' applied at the plant should not be - the inside of the steel pipe which
used. The' exterior of steel pipe should be kept has been in service for many years
painted. Cement asbestos pipe may be used when is unnecessary. f
the pump takes suction under a head at all times. Technical Data #12. '/2. i

l' f
i: ,

i

i-

.
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f

-143c Avoid an excessive length' of suction pipe to a D Does Not Apply: The horizontal pumps ,I
pump room under lift by providing a suction wcll do not take suction under lift.' |

{ close to the pump. The well can be fed by gravity _ -Technical Data #2, 14, 20, 31 )

through a large pipe from the suction source. j
|- i

: 143d Provide independent suction pipes where more than V,D Comply: The water to the low demand !

j. one pump is supplied under lift from the same -and Unit I high demand electric
intake or suction well. In special cases where a driven fire pumps is provided from

i single suction pipe supplies more than one pump the same supply pipe. This pipe is !
j under head, the piping layout at the pumps .st be of adequate size to supply water to i2

; symmetrical so that each pump will receive _ts both pumps. The total operating suc- <

proportional supply. The size of the suction pipe tion lift will not exceed 15 feet.,

should be such that with all pumps operating at Technical Data #14, 20, 21, 22, 31,,

| - overload capacity the total operating suction lift 42
_

,

i will not exceed 15 feet. ;

i

143e When.the suction supply is under sufficient pres- W,D Does Not Apply: The suction supply
L sure to be of material value without the pump, the provides insufficient pressure to
j pump should be installed with a by-pass (Fig. warrant a by-pass.

{ 143e, Appendix C). Technical Data #2, '' 20, 23, 31
{.

,
6

1 143f Suction pipes involving a lift must be carefully V,D Does Not Apply: See comments from,

{ laid to avoid air leaks and air pockets, either of Section 143C.
| which may seriously affect the operation of the
j pump. Lay a suction pipe involving a lift so that
j it will have a constantly ascending grade from the
; water ' supply to the pump (Fig.143f., Appendix C) .
}

143g Lay suction pipe beiaw the frost line. Pay- V,D Comply: De-icing capabilities to the,

j special' attention where pipe enters streams, intake cribs is provided. Horizontal ;

j ponds, or re servoirs to prevent freezing either elbows near the pumps are avoided. I
i underground or under water (Fig.100b, Appendix Technical. Data #24 '

{ C). Avoid horizontal elbows near the pump.
.

I

! !
!'

.

;. ,
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. !
j .143h All pump suction pipe. except short lengths; . 'D Open Iten: No documentation could be ;
j- between above-ground suction tanks:and pumps, found proving that this reconneenda-

{should be hydrostatically. testeo in accordance tion has been met. i

vith the tests for yard mains given in the
. [,

. Standard for Outside Prerection- (NFPA No. 24) Justification: It is known that {

j. before back filling. excessive leakage has not been a (
problem in the sspply piping. In [

> _ addition,' over the years, the supply f

piping has proven to be reliable. |
,

!' 1431' Wher- the suction pipe and pump suction connection W.D Comply: Eccentric tapered reducers [
! are not of the.same size, connect them with an exist when the suction pipe and the-
| eccentric tapered reducer in such way as to pump suction flange are not of the
i avoid air pockets (Fig. '143f, Appendix C). same size. ;

| Technical Data #15, 16, 25 i
! i t

ii: 143J Equip suction pipes which may at'any' time involve D Does Not Apply: The pumes will not [
. a lift with approved foot valves except When two at any time irvolve a lift. ;
! - completely independent exhaust-type priming Technical Data (11 {
j methods are provided. Piping should be arranged

[
f to permit removing foot valves for ir.spection and i
; cleaning. Combination foot valves and strainers !
; should not be used. f
, i
! 143k Provide an approved O.S. 6 Y. or approved indica- VD Comply With Intent: The intent of I

: tor type gate valve in the suction pipe if the this section of NFPA 20 is to assure f
I pump'is ever suppiled under:e head. that valves with excessive friction !

loss are not installed in the supply (
NOTE 1: If suction press'ure comes from city or piping. The butterfly valves '7- .

secvice water mains, the' gate valve should stalled in the supply pipisg have not3

normally be. located at the suction flange on the proven to cause. excessive ariction .
,

I

j pump. (Item 6A in Figure 100a' ) loss. Past performance testing has . !.

indicated that the pumps meet all *

a
t
.

5

i I
.,

t
'

.
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iNOTE 2: If suction pressure comes from a stored- flow and pressure requirements. This- |
.

water. container, the gate valve should"normally be butterfly valve has not proven detri- |located at the outier of the container. mental to the fire protection system.~ ['

(Item . 6 in' Figure 100a. ) - Technical Data #15, 16, 25, 26, 30,
_

f

|
41, 42-

~

i .
. . .i

i 1431 Suction inlets should be at least 24 inches below D Does Not Apply. The horizontal 5
. minimum water level to prevent pumps from drafting centrifugal fire pumps do not take

]~; air and at least 12 inches above the bottom of suction from a pit or a well.
i sunp or suction well to avoid obstruction (Fig. Technicci Data fil, 14, 20, 31, 23
'

100 b and Fig. 1431, Appendix C).
- I

: . i
| 143m Provide double ~ removable intake screens (Fig. W,D Comply: Traveling screens with a i
| - 100b, Appendix C) having an_ effective net. area of 3/8* mesh'are installed in the circa- i
; openings below ' minimum water level of one square lating water supply. The fire pro- !
i inch for.each gallon per minute of 150 per cent of tection water supply for the electric -
| rated pump capacity at suction intakes where it is driven fire pumps is from the NESW - i

i "necessary to prevent the. passage of materials system which is supplied from the (which might clog the pump. Screens should be so circulating water system. j
| arranged that they can be cleaned or repaired " technical Data #2,11, 28, 29
I without disturbing the suction pipe, A brass or.

t- . copper wire' screen of one-half inch mesh and No.
;

.10 B. & S. gage wire secured to a metal frame f
*

.

sliding vertically at the entrance to the intake, !
makes a serviceable arrangemr-t, and permits ready |

-

0 cleaning and overhauling. The over-all area of (
;. this particular screen is.l.6 times'the net-screen "

s opening area. In some localities.. suetion supply fi for fire pumps from public water mains may require j
|, the installation of an approved strainer to
! prevent foreign material from passing through the

| pump into the system piping.

'
143n When pump and' suction supply are on separate

-

W,D Comply: F1.nged expansion Joints are
;. foundations witn rigid interconnecting piping, the installed to provide strain relief.

,

8

piping should be provided with strain relief. Technical Data #14, 20 !.

(see Fig. 100a,' Item 5.) !4

!

)
< s

!
- _ _ _ _ _ _ _ _ _ - _ - - . _ . . _ _ _ ,
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'CHAPTFA 200 - VERTICAL SHAFT TURBINE-TYPE FUMPS. Title

210 Ceneral. Title

211 Suitabliity. The deep well turbine-type pump is Information only

particularly suitable for fire pump service when
the source of water is located below the surface
of the ground and it would be difficult to install
any other type of pump below the minimum water
level. It is a vertical shaft centrifugal pump
with rotating impellers suspended from the pump
head by a colu n or eduction pipe which also
serves as a support for the shaft.and bearings.
It was originally designed for installation in
bored wel_s, but may also be used to ifft water
from lakes.. streams, open sumps, and other sub-
surface sources. Oil-lubricated enclosed line
shaft or water-lubricated open line shaft pumps
will be acceptable.

212 Maximum Depth. Wells should not be considered as Does Not Apply: The vertical fire

a source of supply for fire pump service where the pumps installed at Donald C. Cook
water level when pumping at 150 per cent capacity Plant do not take suction from wells.
exceeds 200 feet from the surface of the ground.
In all applications where the water level is
expected to exceed 50 feet the authority having
jurisdiction shall-be supplied w;th data on the
draw-down characteristics of the'well and the pump

performance.to determine the available discharge
pressure at the discharge flange of the vertical'
pump.

|
. . _ _ _ . . - _ . . . . . _ . _ . . . . . ... . ., ,,
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I

213 Acceptable Drive. These pumps may be operated by Information Only
vertical. shaf t electric motor or, when equipped*

I
,

with a suitable right angle gear. drive, they may {
be operated by an internal combustion engine or a

| steam turbine. - Careful consideration must be ;

; given in each case to the dependability of the
[

; source of power. j
i i
t- 214 Supervision of. Installation. Satisfactory opera- Information Only !

j . tion of vertical turbine-type pumps is dependent '

j to a large extent upon careful and correct instal-
1stion of the unit; there fore , it is recommended

that this work be done under direction of a $
~

i representative of the pomp manufacturer.

! ,

! 215 Performance. Pumps shall furnish'not less than D Comply: Pumps perform as designed !
150 per cent of rated' capacity at a total head of and the pumps were designed to meet '

j not less than 65. per cent of the total rated head. this criteria.

| ' The shut-off total head shall not exceed 140 per Technical Data #2, 6 |
j cent of total rated head (Fig.1, Appendix C).

;
i. '

' 220 Water Supply. Title
!- .

|- 221 Source. Title [
3 t
;

. [

| 221a The water supply shall be acceptable to *he author- WD Comply: The water supply was
: ity having jurisdiction. Stored water supplies accepted prior to installation or
i from reservoirs or tanks supplying vet pits are construction.
| pre fe rable. Lakes, streams and ground water Technical Data #1 |

| supply may be acceptable where investigation shows [
j that they can be expected to provide a suitable j
j and reliable supply. I
! l, ,

t-

:
|

N I

f I
'

!
. -- . _--. - - _ _ - _ . _ _ _ _ _ _ . - _ - _ _ . - ---
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!
7 ;

,
221b The acceptance of a well as a source'of water sup- D Does Not Apply: Fire protection j

ply 'shall be dependent upon satisfactory develop- pumps do not take suction from a !
'
,

; ment of the.vell and the making of.a pre 1L=inary well. ;

test to determine hydraulic conditions. The Technical Data fil '

nistory of the water table should be carefully
;

; investigated. The number of wells already in use l

; in the area and the probable number that may be I

'

'in use should be considered in relation to the
. total amount of water available.

i 222 Pu=p Submergence. Title

| 222a Proper submergence of the pump must be provided D Comply: Proper submergence is in
4

j for reliability of operation of the fire pump accordance with 222b. |
|- unit.

|
t
i

!

; 222b Vet Pit Installations. The minimum submergence D Comply: The second impeller from the
! should be such that the second impeller from the bottom of the pump bowl assembly is
! bottom of the pump bowl assembly 7111 be below the below the lowest pumping water level.

lowest standing water level in the open body of Technical Data #2, 32, 33,

i water supplying the pit (Fig. 200b, Appendix C).
i .The minimum submergence shall be increased by one
'

foot for each 1000 feer of elevation above sea

| level.
!

| 222c Vell Installations. Submergence of the second D Does Not Apply: Fire protection pumps
! impeller from the bottom of the pump bowl assembiy do not take suct on from a well.i

1 should be 10 feet below the pumping water level at Technical Data f.1
'

150 per cent of rated capacity. (See Figure 200a,
j- Appendix C.)

i
'

i 223 Vell Construction. D This entire section has been omitted
since fire protection pumps insta11eo

4 at Donald C. Cook Plant do not take
suctions from wei?;.

1 Technical Data fil l
|

i4

- - - - _ - - - - - - _ _ . _ _ _ _ _ . _ _ . _ , . . __ _ _
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224 Unconsolidated Formations. D This entire section has been omitted -
since fire protectien pumps installed
at Donald C. Cook Plant do not take
suctions from wells.
Technical Data ill

225 Consolidated Formations. D This entire section has been omitted
since fire protection pumps installed
at Donald C. Coe,k Plant do not take

suctions from wells.
Technical Data til

226 Developing a Vell. D This ectire section has been omitted
since fire protection pumps installed
at Donald C. Cook Plant do not take

| suctions from vcile.
Technical Data (11

227 Test and Inspection of vell. D rhis entire section has been omitted
since fire protection pumps installed
at Donald C. Cook Plant do not take
suctions from wells.
Technical Data #11

' Title230 Pump.

231 Discharge Head. The discharge head should be of V,D Comply: The discharge h2 ads are in-
the aboveground type (Fig. 200a and b, Appendix stalled above ground and support the
C). In every case the discharge head shall be driver, rump column and oil tube ten-
designed to support.the driver, the pump column sion nut or packing container. Water

and the oil tube tension nut or packing container. from the column discharges into the

The discharge head shall also act as a water pas- discharge piping.

sage to cirect the water from the column into the Technical Data #14, 20, 32

discharge fittings.

_ _ _ _ . , ,
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t 232 -Pump Column. Title !
i
; 232a. The column shall be furnished in sections not D ;Compty: The pump column has been
j exceeding a nominal length of 10 feet', shall be of . designed' to meet this 'section of i

minimum weight conforming to specifications in NFPA.20.
Table 232, and shall be connected by threaded Technical Data #2, 5, 34, 44

4

sleeve type or flange type couplings. The ends of
each section of threaded pipe shall be faced

4- parallel and machined with threads to permit the

i ends to butt so as to form accurate alignment.of
j pump columni All column flange faces shall be
:.. parallel and machined for rebbet fit to permit .

[ accurate alignment. ['

!

I Nominal Outside Weight Nominal Outside 'Veight I

. Size . Diameter.per Size. Diameter per
, (ID) Inches Foot (ID) Inches Foot
!- ' Inches (Plain Inches (Plain f
{ Ends) Ends) !

'
lbs. Ibs..

'

i- <

j 6 6.625' 18.97 10 10.750 31.20 i

[ 7 7.625 22.26 12 12.750 43.77 |

.' 8 8.625 .24.70 14* 14.000 54.57 -

L

h *0D
| i

f 232b Open line shaft water-lubricated columns shall not DV Comply: The distance from the pump f
j be used where the distance from the pump head to head to the static water level at i
! the~ static water level exceeds 50 feet. worse case is 22 feet. l

| Technical Data (2, 14, 20, 33 '

i .

! 5

3 I
i

4

r

4

; i
'

' t

'

_ _ _ _ - _ _ _ _ . . _ - _ _ . . - ~ - _
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-

232c If the pump is to be of the enclosed line shaft D Does Not Apply: This type of pump is ;
4
j" oil" lubricated type the shaft enrlosing tube shall not installed at Donald C. Cook ;

i: be furn'shed .in interchangeable sections not over Plant.
|'

10 feet in length of extra strong pipe. An auto- Technical Data (2, 5 '

! matic sight feed oiler shall be provided on a
suitable nounting bracket with connection to the

i shaft tube for oil lubricated pumps.
:
I, -

.

233 Bowl Assecbly. Title ;

I

I 233a The ' pump bowl shall be of close-grained cast iron D Comply: The pump bowl is'of cast
'

or bronze, and provided with bronze wearing rings iron and past performance of the pump
.

j or other suitable naterial in accordance with the indicates that the wearing rings are [
j, chemical analysis cf the water and aperience in of suitab'Le . material. !
; the area.. as per Paragraph 224b. Technical Data #35, 36, 42 |
l' !

f| 233b Impellers shall be of bronze of the enclosed or D Comply with intent: More recent
j semi-open type.. versions of NFPA 20 do not require t

| bronze impellers. It is felt that !
j the stainless steel impellers are !

| better suited f,sr the conditions at ',
Donald C. Cook Plant.The stainless f

i

j steel impellers installed at Cook are ('

within the current guidelines of NFPA. 20. [
; Technical Data f37 {l

t

| 234 Suction Strainer. Title |
.

-234a A cast or heavy fabricated type of non-ferrous D Comply With Intent: There are 3/8"
j cone or basket type strainer shall be attached to mesh traveling screens upstream from j
! the suction manifold of the pump. The suction the fire pump suction manifold. ;

I strainer shall have a free area of at least four Installation of a 1/2" mesh suction !

I times the ' area of the suction connections and the strainer is not practical or neces-
,

openings shall be of such size to restrict the sary. The 3/8" mesh traveling ;
i passage of a 1/2 inch sphere. screens combined with the intake bar !

, i

!
*

! !

I
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I [
| racks have proven to provide adequate

| protection to the pumps.
Technical Data #28

7

|
~

) 234b This suction strainer shall be required in addi- D Comply With Intent: See comments
j tion to intake screen, specified under Paragraph from 234a.
i 143m.
-

.

i L

| 235 Fittings. Title I
1

I
235a The fallowing fittings to be furnished by the pump [

1 manufa turer shall be required for attachment to
-{the pump. (Some shown in Fig. 200a, Appendix C.) i

i . .

; Discharge tee or elbow. VD Comply: Discharge elbows have been
j provided. '

t, Technical Data #14, 20
i-

I ' Hose valve head (separable type), Section 44 See Referenced Section.
:
m

| Hose valves, Section 44 .See Referenced Section. L
! I,

| Automatic air release valveLand fittings, See Referenced Section.
? Paragraph 235b.
s.

!

Discharge gage conforming to Section 45. See Referenced SectionO

i j
'

:
j Relief valve and discharge cone, when required by 'See Peferenced Section !

; Section 43.

f [
Water level testing device, Paragraph 235c. See Referenced Section f4

:
i
[

t' 1

' r

!'

i
a

<

f

. ?
;.- ,
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$ 235b A 1 1/2 inch or-larger automatic air release valve V,D Comply: A 2 inch automatic vent and !
is required to vent air from the column and dis- vacuum breaker has been installed
charge head upon starting the pump and also ta between the fire pump and the dis- f
serve to admit air to the column to dissipate the charge check.
vacuum when the pump is stopped. This valve.shall Technical Data (14, 20 *

be located at the highest point in the discharge j
line between the fire pump and the discharge check j,

j valve. ;

235c Each pump installed in a well must be equipped D Does Not Apply: The fire pumps
;

with a suitable water level detector. The air installed at Donald C. Cook Plant !|' line' method (Section 236).is considered as a sat- do not take suction from a well. |
isfactory method of determining depth of water Technical Data fil i

level. This device should be permanently I

installed.
[

236 Air Line Method of Water Level Detection. This entire section has been omitted
since fire protection pumps installed j,

1' at Donald C. Cook Plant do not take :

{ suction from wells. !
Technical Data fil |.

! !

240 InstallatL7n. Title |
'

i *

1 1

; 241 Pump House. The pump house should be of such W Comply: The pumps are installed so ,

| character as will offer the minimum obstruction to that minimum obstructions to the con-
|

| the convenient handling and hoisting of vertical venient handling and hoisting of i

[ pump parts. Otherwise the requirements. of Section vertical pump parts occurs. This i
;. 41 and Section 666 should apply. includes obstructions due to the pump !
i house. i
i i
! 242 Outdoor Setting. This entire section has been omitted [

since fire pumps at Donald C. Cook :

Plant are installed indoors. !,

i 243 Foundation. Title
[!

'
i

i.
; i
*

, . .-. - _ . . . . . - . . . . .- , . - . . - _ . .- . . .
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i , 243a 'The pump foundation for vertical type pumps V,D Comply: The pump foundations are
'

should be substantially built to carry the substantially built and past per- f
weight of the : entire pamp full of water and .fornances have net indicated any L

the driver. It should be rigid enough to problem with vibration. ' !

f
p withstand and prevent any vibration. Area of Technical Data f42
[ the base of foundation should extend at least

i

!- 3 inches beyond the pump head base plate'on all !

[: sides and be of sufficient area and strength so j1

j that the load per square foot on concrete does not
|

i exceed the ordinary foundation standards, or two t

} I-beams of sufficient length and' weight may be |
i. . used on either side of well. !

i| 243b Certified prints'can be obtained from the pump Information Only v

manufacturer giving the necessary dimensions. |
1 !
j 243c Top of the foundation shall'be carefully leveled V Comply: Pump foundation is level. }
| to permit the pump to hang free in the well. )

E

243d Where pump is mounted on I-beam over a pit the V Does Not Apply: Pumps are not I,

| right angle gear' housing and driver should 'always mounted en I-beams.
j oe installed parallel to beams, n(ver at right
i. angle.
?-

j. 244 Method of Erecting. Title-

1 244a several methods of' installing a vertical pump may Information Only
'

be followed, depending upon the location of the
well and facilities available. Since most of the

j!pump unit is underground, extreme care must be
,

used in assembling and installing it.and throughly|

j checking:the vork.as it progresses. The install-

| ation should be made under supervision of a ('

representative of the pump manufacturer.
!

, i

1
;

!.' ,
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'244b The following simple method is the most-common. Information Only
~

! I
'

244b1 Construct a tripod or potable derrick and use . two Information Only
sets of installing clamps over open well or pump ,

| house. After the derrick is in place the. align- !
', ment should be checked carefully with the well or !

suction pit to avoid any trouble when setting the
'~

- . pump.

. 244b2 Attached set of clamps to the suction pipe on Information Only
|

which strainer has already been placed and lower ;.

onto the well until. clamps rest on block beside !,

| well casing or on pump foundation. [
! I
'

244b3 Attach clamps to pump stage assembly and bring Information Only f
i over well and install pump stages to suction pipe, !

! etc., until each piece has'been. installed in ac- [
| cordance with manufacturer's instructions.

Note: A series of dra rings illustrating this pro-

| cedure will be found in Appendix C. See Figures i

1 244b-1, 2, 3 and 4

245 Seeting Impel.ers. .The setting of the impellers Information Only
'

'

: should only be undertaken by a representative of
*

the pump manufacturer. Improper setting will de-
'

velop excessive friction loss by rubbing of f
impe11ers on pump seals with resultant increase i
in power demand. If adjusted too high there will f,

be a loss in capacity; full capacity is vital for i
'

j fire pump ser11ce.- The top shaft nut should be {..

locked or pinr ed after proper setting. |
'

f

250 Driver. Title !
! I

I
: i

.i - , I
!
t
t
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251 Method of Drive. Title

1 251a The' pump may be, driven by a vertical hollow shaft V,D Comply: Pumps are provided with
electric' motor or a right angle gear' drive or dual right angle gear drive. Impeller

drive..with internal combustion engine or steam adjustments can be made from the top
turbine. 'The driver provided must be so con- of the shaft on the right angle gear

structed that the total thrust of the pump, which drive.

includes the weight.of the shaft, impe11ers, and Technical Data #2
the hydraulic thrust, can be carried on a thrust
bear 8ag of ample capacity so that it will'have an Open Item: Insufficient documenta-

average life rating of five-year continuous .oper- tion could be found to determine
ation. All drivers _ must be so constructed that if thrust bearings will have an

axial adjustment' of impe11ers can be made to per- average life rating of five years

mit proper installation and operation of the continuous operation.

equipment.
Justification: Over the years, the
thrust bearings have proven to be
reliable.

251b Motors shall be direct connected, of the vertical, D Does Not Apply: The vertical shaft

hollow shaft type, drip proof, normal starting turbine type pumps are not driven by
torque, low starting current, squirrel cage in- electric motors..

duction type. "Ihe motor shall be equipped with an Technical Data #2, 3, 4, 5

entireverse-rachec.

231c Gear drives must be acceptable to the authority W.D Comply: Pumps are equipped with
having jurisdiction. Gear drives shall.be of the right angle gear drives of the hollow
hollow shaft type, permitting adjustment of the shaft type which permit adjustment of
impellers for proper installation and operation the impellers. The gear drive is

of the equipment. The gear drive shall be equipped with an anti-reverse racket.
equipped with an antireverse rachet Technical Data #2, 3, 4, 5, 46

y
- . . . _ . _ . . . . .. . - - -'- -- -
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j 251d- Where internal combustion engines under manual D Does Not Appip: The internal com- !~

j control are used. It shall be the pump manufac- bustion engines installed to drive |
p urer's responsibility to furnish a coupling of the vertical fire pumps are auto-
'

suitable design which will prevent undue strain matica11y controlled. e

. on either the engine or pump by reverse operation. Technical Data #2, 3 [
| Automatic starters are equipped with an anti- |

'

[ dieseling device which serves to prevent reverse !
' operation from self ignition during compression. j
- 251e If dual drive is used,'all equipment shall b~e of U,D Does Not Apply: The vertical fire j
!: approved type and shall include approved free- pumps installed at Donald C. Cook j
i wheeling clutches (see Paragraph 623.b). Plant are not equipped by dual drive. .[
j Technical Data #2, 3, 11

;

l! ;

; 252 controls. The controls for the motor, steam tur- Information Only: See Chapter 700. |
3_ bine or internal combustion engine shall' comply }
| with the. sections of this' standard which cover _}
i these controls. |

i
260 Tests. Title

|t
261 Field Acceptance And Subsequent Tests. Title [,

i i
t261a When the installation is completed, with wells and D Open Item: No documentation could be :

pumping equipment all in place, and necessary ad- found to verify that a field accep- f
justments and connections made, an operating test tance test was performed in the pre- |'

shall be made in the presence of the customer, sence of the pump manufacturer. >

; pump manufacturer and representative of the au-
, thority having jurisdiction. Requirements regard- Justification: Although no documen- :

j' ing field acceptance tests in Article 910 should tation could be found to verify a j
i- be followed insofar as they apply, excepting that field acceptance test, records have j

i for well installations the test shall include a shown that the pumps have performed '!
[ continuous run long _enough to satisfy the up to their designed level. The pre- I

|1 authority having jurisdiction that the permanent operational test combined with re- |
4 pump performs are. required, but in no event shali quired Technical Specification and !

the test be for less than one hour. regular insurance company testing j
:
!

I
.- _ _ . -- .__ _.. .. . , ,- . . _ - - . . _ . . . , , . - _ . . . , _ . . . . . - . .



'

. _' - *
. :

-

;

L e e e
_ _ _. . _ . . .

Informatics

Code Obtained Fy.

Section W-Walkdows.

No. Ccde Section D-Document e. .

_
. - _ _ _ . _ __ ---

have prosn et t = y wt . _.
p

! Technical 4 + 2 , 5.'

| 261b A yearly inspection and test at 150 per cent rated Catsply With Exception: Fire pur,

capacity to determine water level and condition of are tasteo at lS0% rated cepacity on

pump should be made. an eighteen monrh interval as re-
quired by N ">cb Specs. The
+uthority a-sir- jutisdiction (NRC)

s r st schedule.* tnos approe e

Additionally, 's 18 month interval
1:. the freque,w, given it. the

restinghouse Standard Tech Spec
issued by the NRC. The yearl-f test,
stated in this section, is only a
recommendation by the NFPA 20
committee.
Technical Data #42, 53

270 Operation and Maintenance. Title

271 Operaticn. Title

271a .In starting the unit for first time after Information Only |

Installation it is advisa. = to check over all
electrical connections to .e motor and also the
discharge piping from the pump. Then momentarily
operate the motor to see that the pump shaft
rotates Jn a counter-clockwise direction when
viewed from above.

271b With these precautions taken the pump may be Information Only

started and allowed to run. Observe the cyeration
for vibration while runnina, arid also any heating

of the motor.
j

,
--

.. - .
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|
_ 272 Vibration. Title

<

272a Pumping units are checked at the factory for Information Only ;

smoothness of running and performance and should '

operate satisfactorily on the job. If excessive '

vibration is.present several conditions may cause
the trouble'- a bent pump or column shaft, im-

'

,

pellers not properly. set within the pump bowls, *

pump not hangine, freely in the well, or strain
transmitted through the discharge piping.

272b If vibration develops later'the unit should not be Information Only
continued in operatica. The pump manufacturer
should be requested to service the installation
ar e to place it in proper. running condition.

.

273 Excessive Motor Temperature. This. condition is Information Only
generally caused either by a maintained low volt-
age of the electric service, or when the impellers,

are not properly set within the pump bowls.

274 Repair. Title;.

274a - Manufacturer's instructions must be carefully fol- Information Only f
lowed in making repairs, taking' apart and reas-

; sembling the pumps. This, work should only be un-
;

dertaken by someone familiar with their design. -

274b In ordering spare or replacement parts use the Information Only;

pump serial number stamped on the name plate
fastened to the pump head. $

Chapter 300 - Special Fire Service Pumps. D This entire chapter has been omitted
.

'

since special fire service pumps are
not utilized at Donald C. Cook Plant. ;

Technical Data #11

!
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Chapter 600 - Internal Combustion Engine Drive. Title

610 . General. Title

511a' sRecommended Use. Selection of intarnal combustion Information Only
engine type fire pump equipment for each situation
should be based on careful consideration of
factors of the most reliable type of control,
ignition and fuel (including fuel supply), the
starting operation and the running operation of
the internal combustion engine.

611b The compression ignition diesel engine is one of Information Only :

the most dependable sources of power for driving
fire pumps. Spark ignition type engines are
advised as supplemental units with natural gas
and gasoline as acceptable fuels in that order for
preference.

620 Engines. Title

621 Approval. Engines shall be specifically approved D Comply With Intent: At the time of
for fire putp service. installstion, the Allis Chalmers

engine was a larger capacity engine
with greater capacity for continuous
duty rating and permitted greater
allowance for wear and tear than
engines offered with a U.L. label.
Besides its reliability, this engine
offered nearly all requirements of
the fire pump code (with minor excep-
tions noted within this chapter).
Approval of this engir for fire pump
servi.ce was granted by NELPIA (ANI)
at the time of its installation.
Techni. cal Data #30, 41, 59

,
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i
"622 Ratings. ' Title

622a The. engine shall have.a bare engine brak horse- D Comply: The pump curve brake horse-
[

. power rating at least 20 per cent greater than power is 240 while the horsepower
'

'the maximum brake horsepower required to drive rating of the Allis Chalmers 25000
the fire' pump at rated revolutions per minute of Mark II engine is 325 which exceeds

'

ihe pump unit. the 20% greater requirement.
'

Technical Data (9, 38, 47
Note: The 20 per cent excess power takes account
of.the fact-that new production engines are per-
mitted to run as low as 5 per cent under the ;

:, official' bare engi e. horsepower curve and that up
''

' to' 5 per' cent may be needed for operation of i
accessories, ' allowing at least 10 per cent reserve e

- power for reliability of performance and for
,

normal depreciation of the. engine with age .t

| and use.
t

'

622b A deduction of 5 per cent of the power shown on D Does Not Apply: The plant is not
the curve of.the engine, having a standard sea loccted at an elevation greater than

,

level compression ratio, shall be made for each 1,000 feet above sea, level. !
1,000 feet rise in altitude above sea. level. This Technical Data il !

I correction should'be made prior to'any other power (
deductions or rating correction factors.

622c When the authority having jurisdiction permits the D Comply: Adequate horsepower is |,

use of gear drives between the pump _and its drive, supplied to the pump to offset the
(see 623a.) the horsepower. requirement of the pump additional power losses due to the ''

should be increased to allow for power losses. use of gear drives. See comments
'

from 622a. !

Technical Data #9, 38, 47 I
!

622d Engines. listed for fire pump service by a nation- Information only ;

ally recognized testing laboratory may be accepted i

for horsepower ratings established.by the
*

1aboratories. .

!

t

$

, , . .
- . . , _ . _ ~ . _ . _ .
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623 Connection to Pump Title

623a Except where otherwise permitted by'ths authority D.V Comply: The vertical shaft turbine j

having jurisdiction' the engine. shall be Jirectly - type pumps have the engine' connected- !

connected to a horizontal pump by means of a to the right angle drive by a suit-
flexible coupling of suitable design. Vertical able universa1 ' joint.
shaft turbine-type pumps shall have the engine Technical Data #2, 3, 4, 5
connected to the right angle drive with suitable -

universal joints.
i

t

623b Dual drive units are not recommended. The use of D Does Not Apply: Dual drive pumps are
separate pumps provides greater flexibility and not installed at Donald C. Cook ,

reliability. Where dual drive is used, the coup- Plant.
ling should be of an automatic type acceptable to Technical Data #2, 3, 4, 5-

the authority having: Jurisdiction and the engine
drive shall be equipped with an approved free-
wheeling clutch. If the other drive is an elec-
tric motor, it too shall be equipped with an
approved freewheeling clutch. >

624 Instrumentreion and Control. Title
[

624a Governor. An adjustable governor shall be pro . W,D Comply: A governor with 10% tole-
vided for toe engine to regulate the speed within rance is provided for the engine.
a range of 10 percent between shutoff and maximum This governor is set for the rated '

load conditions.of the pump. It shall be set to pump speed et maximum pump load. -

maintain rated pump speed at maximum pump load. Technical Data #38
5

624b Emergency Governor. An eme'rgency governor.shall W,D Comply: An emergency governor is
.be provided for a diesel engine. It should be installed and is set at 2100 rpm
arranged to shut down the engine at a speed which is approximately 17% above
approximately 20. percent above rated engine speed. rated engine speed. Manual reset , !

The emergency governor shall be' arranged for. is required before the engine can be
manual reset. started again. "

Technical Data #38 i

. ~

4
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624c Tachometer. A tachometer shall be provided to . D,U Comply: A tachometer is provided
. indicate revolutions per minute of the engine. It indicating revolutions per minute.
shall be of the totali2ing type or an hour meter 'An hour meter is also provided.
shall be provided to record total time of engine Technical Data #38

'

!

operation.

624d Oil Pressure Cage. An oil pressure gage shall be D,V Comply: The engine assembly is'
provided to indicate engine lubricating oil equipped with an oil pressure gauge,
pressure. Technical Data #38

624e Temperature Gage. A temperature gage shall be V,D Comply: The engine assembly is
,

provided to indicate engine cooling water . temp- equipped with a water temperature
erature. gage.

Technical Data #38
i624f Control Panel. All instcuments of control such U,D Comply: An operating control and-

as gages, switches, indicators and coils should be instrument mounting board is pro-
'

placed on a suitable board secured to the unit at vided. ;

a auitable point. Technical Data #28

624g Factory Wiring - Automatic Controller. All W Comply: All wires are' enclosed in
connecting wires for the automatic controller ridged or flex conduit. Vires are !
shall be harnessed or flexibly enclosed, mounted terminated in a professional manner
on the engine and connected in an engine junction on numbered and labeled terminal
box to terminals numbered to correspond with blocks. !

numbered terminals in the automatic controller,
,

for ready wiring in the field between the two sets !

of term 3nals.

624h . Main Battery'Contactors. Main battery contactors V,D Comply: The main battery contactors
shall be manually ' operable in case of control can be manually operable.
circuit failure. Technical Data #38

625 Starting Methods. Title }

|

. :
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f
625a Compression. ignition' diesel engines should' prefer , Information Only

ably be equipped with an electric starting device ;

:aking current from a storage battery, but aa' be'
'

,

started by other reliable means. '

625b If air starting of diesel engines is used with air V,D Does Not Apply: The diesel engines f
-pressureLin excess of 100 pounds gage pressure, supplied for the vertical fire pumps !

the air' tanks'shall,be so located or guarded as at Donald C. Cook Plant are not
not to be subject to mechanical injury. For air started by air pressure. i

starting there shall be at least:ts3 containers Technical Data (38
each sufficient for'six consecutive' starts without
recharging. There shall be a separate air compres- !
sor, suitably powered, or means of obtaining air -;
from some other sysram shall be - ins:.alled, inde- '

pendent of any compressor driven by the engine
operating the fire pump. Automatic maintenance of
air pressure is preferalle, but in all cases suit-
able sepervisory service shall'he maintained to
indicate high ai3 low pressure conditions.

|

625c If ssoline starting engine is used to crank the WD Does Not Apply: The diesel engines-

,

diesti engine, or gasoline is used in connection supplied for the vertical fire pumps
'

with electric ignition, the handling and storage at Donald C. Cook Plant are not gaso-
of gasoline'shall be as required for gasoline line starting.
engine driving of centrifugal fire pumps. Technical Data #38 i

NOTE: Electric current for ignition may be taken
from the storage battery or from a high tension ,-

magneto.

,

,

[

I
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i

Gasolineengines-$hallbe'equippedwithanelec- W,D Does Not. Apply: See comments from "I625d
tric' starting' device taking current from the section 625c. -

storage battery.
,

i
626 Storage Battery. Title

1 ~626a General. :The battery shall have sufficient capa-' D Does Not Comply: A discharge test
city, at 40 F, to maintain the engine manufac- must be performed or existing bat- !

turer's recommended cranking speed during the teries must be replaced with bat-.

following 6' minute cycle (15 seconds crank and 15 teries of known capacity. i

seconds rest in 12 consecutive cycles). The fire
i

pump . manufacturer. shalliprovide a certification Note: Batteries are being upgraded ;
that the battery which was furnished complies with in accordance with this code by ,

this requirement. RFC-12-3028.
' ' 526b iaad' Acid. . Batteries shall be furnished in a dry D.W Comply : Batterien are charged using

charge' condition with electrolyte liquid in sepa- a trickle type battery charger.
~

f '

retc container. Electrolyte should be added at Technical Data #38 ;

the time the unit is put into service. The
bettery shall then be given a conditioning*

charge to bring the electrolyte up to its desig-,

3nated specific gravity. !
t.

626c Nickel Cadmium. A' nickel. cadmium alkaline type U,D Does Not Apply: These type batteries t

battery may be used where desired in place of the are not utilized on the system at *

1ead acid battery described above. Donald C. Cook Plant. !

Technical Data #38 f

: 626d Recharging. .Two ways of recharging storage bat- W,D Comply: Batteries can be charged by
' teries shall be provided. One shall be the gene- an automatically controlled charger

rator= furnished;cith the engine. The other shall taking power.from an A.C. source. -

,

be an automatically controlled charger taking They are also chargad by the enginei-

power from an alternating power source. (Other generator. ,

charging' methods aust be specified if a reliable Technical Data #38'

alternating power source is not available.)

,

I

r
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626e Chargers. Title

626el All chargers shall be sp*cifically approved for D Does Not Comply: The battery
fire pump -ervice. chargers are U.L. listed, but not for

fire pump equipment.

Technical Data #55

'.=tification: This report shows
that the chargers do not lower the
level of safety of the fire pump
system as proscribed by NFPA 20.
Satisfactory performance of the
chargers has been proven by testing
requirements and over fifteen years
of successful operation.

626e2 The rectifier shall be of the semiconductor type. D Comply: Sealed silicone diodes are
are used for rectification.
Technical Data #55

626e3 The charger for a lead acid battery shall be of a D C'omply: The charger reduces the
type which automatically reduces the charging rate charging rate automatically to less
to less than 500 mil 11 amperes when the battery tnan 500 milliamperes when the
reaches a full charge condition. batteries are fully charged.

Technical Data #55

626e4 The control equipment incorporated in an "off-on" Does Not Apply: The charger is not
type of charger for a lead acid battery shall "off-on" type.
start the rectifier hourly and automatically shut
off w'. en the battery has been fully charged.

626e5 The charger for a lead acid battery shall be cap- Does Not Comply: Twenty hour dis-
abie of delivering a :urrent within the range of charge rate of the battery is
50 to 100 per cent of the 20-hour discharge rate unknown. See Section 626A
o' the battery.
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Note: Batteries are being upgraded
in accordance with this code by
RFC-12-3028.

626e6 The above. charging rates apply to lead acid bat- U Does Not Apply: Nickel Cadmium bat-.

teries sad could be modified in accordance with teries are not installed at Donald C.
the batter. manufacturer's recommendation when Cook Plant.
nickel-cadmium batteries are supplied.

626e7 An ammeter of an accuracy of 5 per cent of the - D Comply: A quality D.C. ammeter with
normal charging rate shall be furnished to indi- an accuracy of + 2% is installed on
cate the operation of the charger. the charger.

Technical Data #55

626e8 The charger shall be so' designed that it will not D Comply: Inherent current limiting
be damaged or blow fuses during the cranking cycle excludes the need for engine cranking
of.the engine.when operated by an automatic. or disconnect relays.
manual controller. Technical Data #55

626e9 A single charger .c automatically alternates Information Only
from one battery a another on an hourly cycle may
be used on two battery installations.

626e10 A manual charge switch with indicator light shall D Does Not Comply: No indicator light
~

be provided or in lieu thereof, the charge shall enists on the battery charger. The
automatically charge at the maximum rate when ' charge will not automatically switch
required by the state of charge of the battery. to the maximum rate when required by

the state of the battery.

Justification: An indicator light is
not perceived to be an intregal part
of the charger's operations. The
level of safety of the fire pump
system is not perceived to be
significantly lowered by this
deficiency.

:

,. .
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626f -Location. ' Storage batteries shall be substan . V,D Comply: Batteries are substantially
,

tially supported, secured against displacement, supported above the floor and stored [
and located where they will not be .sobject to in a climate controlled environment.
- excessive temperature, vibration, mechanical Technical Data #10-
injury or flooding vith water, and are readily

~

.cccessible for servicing. ' Location'at the sida
of and level with the en *ne is recommended toe

- minimize battery to starter lead length.

627 . Cooling. Title
|

627a The-engine cooling system shall be of the closed WD Comply: The engine cooling bjstem on
circuit type including a-circulating pump driven the 25000 Mark II meets this section

'by the engine, a' heat exchanger and a reliablo of the code. ;
engine jacket temperature regulating device Technical Data #38,.48
(" Fail-Safe" type of thermostat) . An opening
shall be provided in this circuit for filling

.the system, checking coolant level, and adding
make-up water when required.

,

627b The cooling water supply for the heat exchanger D,W Ccmply: The cooling water supply is a
shall be from the discharge of the fire pump taken taken from the pump discharge and !

off prior to the pump discharge' valve. Threaded consists of rigid piping, manual
rigid piping shall be used.. The pipe connection shutoff valves, strainer and a

*

shall irclude's manual shut-off valve, a strainer, process actuated diaphragm valve.
a pressure regulating valve, an automatic electric K3TE: The strainer is upstream from

. solenoid valve-(when required) and a second manual the cooling water supply piping. No
~

shut-off' valve. Provision should be made for a pressure gauges exist, however, it
: pressure gage to be insralled in the cooling water is only c recommendation to install .

supply system on the engine side of the last pressure cages in the cooling water
control valve. supply piping and not a requirement. ?

Technical Data #14.
,

.

!
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i
627c A by-pass'line with a manual valve shall be D,W . Comply: A bypass lina' exists around

"
,

installed around the manual shut-off valve, .the manual'chut off valves and pres-
strainer, pressure. regulating valve,:automaticL ;sure regulating vaive.

.

,

solenoid valve (when required) and second manual NOTE: The strainer is upstream from ;
"

: shut-off-valve (See Fig. 627.) the cooling water supply piping.
' Technical Data #14, 20

627d An cutlet shall be provided for the vaste water D,W Comply: An outlet line (one size
line from the heat exchanger, and the line shall larger than the inlet line) is pro- ,

be at least one size' larger than the inlet line. vided for the waste water from the .

; The outlet line shall be short, with the discharge heat exchanger which meets these
into a visible open vaste cone, and no valves requirements. !

i- 'shall be used in this line. Technical Data #14, 20 !

i 627e A water jacketed (cooled) exhaust manifold shall D Comply: A small amount of coolant
; be used since no. fan is available to dissipate passes thisugh the heat exchanger to i

heat and to avoid hazard to operators or flammable the rear of the water cooled exhaust
i material adjacent to the engine. This exhaust manifold.-

manifold should be cooled by' raw water discharging Technical Data #38 n!'

from the heat exchanger. !
'

!

628 Carburetion. D This entire section has been omitted 6

! since a carburetor is not needed on
' these engines. ;

Technical Data #38 |,

f'
.

1

:

i:

*

i

i

i
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629 Anti-dieseling Devices. D This entire section has been omitted'
Since no gasoline fired' engines are
used at Donald C. Cook Plant. I

Technical Data #11, 38. 40

630 Location. Title

631 Construction. Title- ,

!

631a While it may not always be possible to locate a D,W Comply: The diesel engine fire pumps '

fire pump driven by an internal comcistion engine are installed in separate fire areas.
in a. separate pump house.it is in every case Technical Data #40
highly important that'the pump room be wholly cut

,

off by noncombustible construction of a heavy
,

character.

631b Floors.should be pitched for adequate drainage of V Comply: The floors are pitched to
escaping ~ water or fuel away from critical equip- drains which are located a reasonable

,

ment such as pump, driver, controller, fuel tank, distance from critical equipment.
etc.

i

631c. Where fire pumps constitute the entire water.sup- W.D Does Not Apply: No gasoline engine
ply or where they constitute the major water fire pumps are used at Donald C. Cook
supply, gasoline engine driven 1 fire pumps located Plant.
in the same room with fire pumps driven by other; Technictl Data fil j

-

methods should, because of their possible fire
-hazard, have a heat resistant barrier wall to

;,
~

isolate the gasoline engines from other pumping '

. units.

r

-
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b632' Ventilation. Title

632a Means for' thorough ventilation shall be provided, W,D Comply: Adequate ventilation exists
adequate for engine air supply and for. removal of. for supply and exhaust.
hazardous vapors. Technical Data #10

632b Gasoline engine driven fire pump units'should not D Does . St Apply: No gasoline engine
'be installed in depressed pump rooms. Instal- fire pumps are used at Donald C. Cook.

1.' tion shall be such that esenping gasoline vapors Plant.
casmot accumulate in the pump room or; vicinity. Technical Data #11 '

;

640- Fuel Supply Arrangenant. Title |
4

641 Review of Plan. Before any system is. installed D Comply: brawings were all approved
the authority havin6 jurisdiction should be con- by the purchaser prior to installa- -

.sulted as.to the system proposed to the end that tion.
,

the suitability of the system for conditions be Technical cata #2, 3, 4, 5 !

determined.

642 Guards. A guard or protecting pipe shall be pro- V- Comply: Fuel Lines are adequately
vided for all exposed fuel lines. protected and/or supported.

643 Diesel. Title [

t -

!

i

;

!

!

i

.
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643a Capacity Diesel' Fuel Supply. The capacity of'the D Does Not Jomply: A 275 gallon tank
main diesel fuel supply tank shall'be determined exists for both engines - one tank

~

by conditions and subject.to special consideration per unit. This capacity is 92% of
in each cast by the authority having jurisdiction; the one pint per horsepower per hour

,

minimum storage capacity-sheti b~ sufficient to requirement.
operate the engine for at'least eight hours, and a
. greater capacity should be provided in places Justification: The tanks can be
where prompt replenishment of supply is unlikely. supplied from the back up heating
There shall.be a separate fuel line and fuel tank boiler fuel oil pumps located on
for each engine. Where multip e engine driven site. The tank can also be filled

'

pumps are used, the fuel lines shall be inter- manually from outside the pump room.
-connected-and valved so that all engines may con- Technical Data #51, 60
tinue to operate even though one or more fuel
taaks may be out of service.

NOTE: Allow ane pint of diesel fuel per horse- '

power per hour.

643b Location Diesel'Fuet Supply. .The tank shell be W,D Comply: Plans and specifications
located in accordance with municipal ordincnces, were reviewed and approved pr!or to

'
and requirements of tbc authority having jurisdic- installation of the tank. Suitable
tion. Means shall be provided for-determinlag the filling and vent connections exist.
amount of fuel in the storage tank. The tank A level gage exists for determining
shoald have suitable filling and vent connec- the amount of fuel in the tank. '

tions. Technical Data #50, 51
,

643c Diesel Fuel Piping. NFPA Standard for the D,W Comply: Braided metallic hose is
Installation of Oil ~ Burning Equipment (No. 81) used on a11' connections to the
may be used as a guide. A suitable flexible engine. No shutoff valve exists in
connection of. approved . metallic type shall be the return piping to the tank.
provided in che fuel line where it contiects to Technical Data #51
the engine fuel piping. .No shutoff valve shall

,

be installed in the fuel return line to thel tank.
(See Figs. 643a and 643b for suggested arrange- |
ments.)

t

_. _ . . _ , _
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L644 . Natural Cas. 'D This entire section has been omitted,

since natural gas is not used to
drive the internal combustion engines
driving the. vertical fire pumps. 7
Technical Data #14, 20, 49, 2, 3, 4,
5, 11.

4

"645 Gasoline. D This entire section has been omitted
since gasoline is-not used to drive
the internal' combustion engine
driving the vertical fire pumps. '

Technical Data #14, 20, 2, 3, 4, 5,
11 I

646 Gasoline Piping. D This entire section has been omitted.
See comments from Section 645.

|

650 Exhaust' Piping- Title
i [

651 Exhause Piping. Exhaust from the engine shall be D,W Comply: Exhaust is piped through the-
;

pipedito a safe point outside the pump room and roof. A flexible connection is made |
'

arranged to exclude water. 'A seamless or welded at the engine exhaust outlet. The
.

corrugated (not interlocked) fl.exible connection exhaust pipe is as short as possible |
shall be made between the engine exhaust outlet and the muffler is on the roof. '

and the exhaust pipe. The exhaust. pipe shall be. Technicc~ ata #14, 20 ;

as short as possible and not over 15 feet unless .t
the size of exhaust pipe is increased at least one
pipe size, and'shall be properly insulated from !
combustible material.- Muffler, receiving vessel

,

.

or other attachments which may accumulate unburned ['

gases are:not recommended, but_if used shall not
be Incated in the pump roem. Exhaust gases should
not be discharged where they will affect persons

,

or endanger buildings,. flues or. stacks. A free i

and inde ndent exhaust is essential to reli-r
ability of the equipment.

r
1

l
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'660L Maintenance. Title

661 General. Internal combustion engines necessarily D Comply: Copies of the manufacturers
embody moving parts of'such design and in such instruction books on care and opera- (

number that:the engines cannot.give reliable tion of the engines exist in the AEP !
I

service unless given intelligent care. The manu- system.

facturer's instruction book covering care and Technical Data #38
operation should be preserved and pump operators
should be familiar with its contents and should
observe in detail all of its provisions.

662 Veekly Run. Tha engine shall be started at'least D Comply With Exception: The diesel
once a ween and run for at-least thirty minutes to engines installed at Donald C. Cook
bring it up te noreal running temperature and to Plant are. tested monthly as required
make sure that it is running smoothly at rated by the Tech Specs The authority

speed. having jurisdiction (NRC) has agreed
to this testing frequency.

Technical Data #53

663 Fuel Tank. Tha fuel storage tank shall be kept W,D Comply: The fuel tank is kept above
well supplied. -This tank should always be filled 160 gallons as required by the Tech
through a strainer funnel designed to withold any Specs. The authority having juris-
water or other. foreign matter that'may be present. diction (NRG) has agreed to this
Any serv ce tank'shall also be kept full. minimal level of fuel. Filling is

doae from outside of the pump room or

-Note: Casoline deteriorates with age. It is via the back up heating boiler fuel
therefore desirable that; gasoline storage tanks be oil pumps. .The tank is inspected at
drained and tefilled with fresh supply at lease least every 31 days per Tech Spec
once each year. The occasianal use of an upper requirements. In addition, the

lubricant is desirable for smooth operation of the diesel fuel is sampled for quality

engine and preventing sticking valves. every 92 days per Tech Spec r; quire-
ments.
Technical Data #53, 50

_ _ _ _ _ .
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664~.. ' Engine Upkeep. The engine should be kept: clean, W . Comply: Engine is clean, well'lubri- j
~ dry and well lubricated, and the proper. oil level !ated and the oil level is adequate. '

should be maintained in the crankcase. '011 i-

shoul'd be changed in accordance with engine manu-- [
'

facturer's recommendations, but at least annually. . !t
t

' \665 Storage Batterics. Title
|

665a- Storage batteries.should be kept charged at all D Comply: Batteries are checked at [
,

times and' tested frequently with a hydrometer to least every seven days. |
~

. ascertain the condition of the cells and the Technical Da:a #53 i
amount of charge in the battery. (

>
i

665b Distilled water only should be used in storage D Open Item: No documentation could be . f
bettery cells and the plates should be kept sut. found to verify this requirement. t

merged at all times.
[

Justification: This statement is i
only a recommendation. Past perfor- !

i. rance testing has determined that the i
t

batteries will work when needed. t

I
665c An automatic battery charget is not a substitute D Comply: The fire pump diesel start- |for proper maintenance'for the battery and charger. ing battery bank and chargers are {

Periodic inspection of'the battery'and the demonstrated operable per the plant j
charger shall-be made. This inspection should technical specifications. ;

F
determine that the charger is operating correctly. Technical Data #53 |
the wcLer level in the battery is correct, and the

;

battery shall be checked by means of a hydrometer
. to' shew it is maintaining its proper charge. <

.

\666- Temperature. Title '

2 .

'

666a -Pugp room. temperatures must be maintained above D Comply: Pump rooms are mair ained.
40 F..(see 418). above 40 F. *,

.TechnicalIDatu'#10 [
:

i
.

t
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666b' Diesel engines, et temperatures below 70 F, may Information Only
'

: require some forw of starting' aid as recommended
L by the engina mr r.ufacturer. t

! ,

.

3666c . Automatically started'enginesishould.be installed D Comply With Exception: This state- ]
in englosed pump rooes.where a minigum temperature ment is only a recommendation. The !

of 60 F for gasoline ^ engines and 70 F for diesel diesel fire pump rooms at Donald C.,

engines is maintained. Cook Nuclear Plant are kegt at a
minimum temperature'of 60 F. Past
performance testing has not' deter-
mined that this minimum room tempera-
ture causes problems with engine
starts.

666d Since fire pump engines must carry full load as W Open Item: This statement could not
.soon as started, automatic heaters should be- be verified. ;

employed to maintain. jacket' water temper?tures of ;
liquid cooled engines at (a minimum of 120 F) or Justification: This section of the i
near operating temperatures. This may be accomp- code is only a recommendation. The

~

lished through'the circulation'of hot water pumps have proven:to be operable by .

,

through heating of engine water by electric ele- appropriate plant testing procedures.
'

ments inserted into the. block. 'The benefits to It is felt that automatic heaters'
be gained'are (1) quick starting, (2) reduction will not significantly increase the -

in engine wear, (3) reduced drain on batteries, reliability of the fire pumps.
(4)-reduced oil dilution, (5) reduction in carbon

.

deposits, and (6) with gasolin fueled engines it ;
becomes possible tc adjust the automatic choke so (
that the engine is far more likely to start every
time.

'

;;
6

667 . Parts. Spare parts of such portions of the W . Comply: Spare pump parts are main- fmachine.as may be expected to.give trouble should tained ' in storage at Donald C. Cook
be kept on hand. Plant.

. ]

I

.

I

_ _ - - -r __ o.-__ < _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ . 2_2____.. _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ .__ '
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CHAPTER 800-- STEAM TURBINE-DRIVE This entire chapter is omitted since -

steam turbine drive is not utilized ~
at Donald C. Cook Plant for driving

fire pumps.

PART III - ACCEPTANCE, OPERATION AND MAINTENANCE

CHAPTER 900 TESTS AND INSTRUCTIONS Tit e

Titic910 Field Acceptance Tests.

911 Those Present. The pump manufacturer shall have D Open Item: No documentation could be
an engineer present at the field acceptance tests found that reates the pump manufac-

when requested- by the installing contractor. turer was at field acceptance test.

Justification: The installing con-
tractor was the plant owner. If the
pump manufacturer was not present at
the acceptance test, then they were
not requested to be there by the
installing contractor.

912 The field acceptance test results shalt be as good D Comply: Results were acceptable.
as the manufacturer's certified shop test charac- Technical Data f6, 7, 8, 9, 54

teristic curve for the pump being tested within
!the accuracy limits of the test equipment.

.

913 If pump takes suction under a lift, the suction D Comply: Due to the short' length of 1

column and' shaft from the undersidepipe should be drained if possible before tests'
are started so that'the' maximum time requried to of the discharge head to the bottom
start the pump with available priming facilities of the suction inlet, the water

can'be determined and' conditions remedied if reaches the bearings almost
instataneous); which eliminates the

necessary,
need for a prciubrication system.
Technical Data !52

]

_ - - _ _. . , .
.

, ,
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2

'S14 Overheating. As installed, at operating' speed,. W,D ' Comply: Testing demonstrated proper
the pump shall be able to operate at peak load operation of the pumps. Significant

~

!' conditions without objectionable heating of the' (as stated in Section 624) safety.
bearings or of the prime mover. 'The operating controls exist on the pumps to assure
pump speed" shall be the speed at which the pump- that the pump will not be damaged due
ing unit'would be expected to operate during a to overheating.
fire, for example: Technical Data f6, 39, 54

914a A squirrel cage electric matar has no speed con- Information Only
trol and would normally drive the pump s1;ghtly
in excess of rated pump speed at all loads.

,

914b Comb 2stion engines and steam turbines under Information Only
avoual control (and automatic control where speed
adjustmenti is easily cbtained) have their speed4

,

adjusted to rated pump speed at maximum (peak) '

pump load. '

915 Operating Conditions. Title

r

915a By varying the number and/or size of the discharge D.W Comply: Pump tests range from zero j
o'ttlets in connection with tests (Section 912) the flow to 150% rated flow. !

operating conditions under minimum to peak loads Technical Data #6, 42, 54 |
shall be determined. !

:

9155 During such test: Title

915b1 For electric motors at rated voltage ~(and on a.c. W,D Comply: "ated voltages were recorded {
motors at rated frequency), the full load ampere during operating conditions of the {rating should not be exceeded (except as allowed electric fire pumps. '

by the service factor stamped on the nameplate) Technical Data #54 *

under sny conditions of pump load.

,

_.. ~ ..
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|
: i

.915b2 For electric notors under cenditions of acceptable W,D Comply: Satisfactory rated voltages. |
.

high or low voltage, . the' prodact of the rated and full load currents were obtained |
voltage (and on a.c. moto: 2 at rated. frequency) for the electric driven fire pumps.
and rated full load current will not be exceeded Technical Data #54
(except as allowed by the < service factor stamped

~

,

on the nameplate). The voltage at the motor
.

~

1

[ .should'not vary more than-5 9er cent below or 10
per cent above rated (nameplate) voltage during
test (see Paragraph 4326).

915b3 An internal. combustion engine shall not show VD Complyt Suitable safety controls
signs of overload or stress and its governor shall (see Section 624) exist to shut the'
properly regulate the speed (see Paragrcphs 624a engine down if it is necessary. The
and b). pumpLperformed satisfactorily'during

pre-operational testing.
r Technical Data #38, 42, 54

915b4 A sceam turbine rhall maintain its speed within D Does Not Apply: Steam turbines are,

the limits specified in Paragraphs 822 a, b, not utilized at Donald C. Cook Plant.
'

and c. Technical-Data #11
'

915c With disenarge outlets open (corresponding to the Open Item: No information could be
outlets used in cest at peak load) pump shall be found to determine how the pumps were
started and brought up to rated speed without started during initial testing.
interruption due to opening'of circuit breaker.or
other cause.r

Justification: Field tests have
proven'that the capacity of.the
motors is not exceeded under any
condition of pump load.

916 Controllers. Title

|

_ _ _ - - - _ _ _ _ _ _ _ _ - _ _ _ _ . _ _ _ _ _ - ___ . _ _ _ _ _ _ _ _ . _ _ _ - .--___ -____ ___-_____-__--_-____ _ _________ _ __ _ ______ _ _
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916a Manual controllers for pumps shril be put through 10 Does Not Apply: Manual controllers ;

not less than ten' complete cperations. are not installed at Donald C. Cook }
Nuclear Plant.

916b' Combined manual and automatic controllers shall be Open Item: This statement could not f
put through not,less than' ten automatic and ten be verified by existing technical data.
manual operations.

,1

Justification: It is felt that the
rigorous plant testing requirements |
performed on the fire pumps over the !
last fifteen years more than prove t

the controllers will work satisfac-*
r

torily when needed.
. ;

!
916c A running interval of at least f"ve minutes at Open Item: This statement could not i

full speed should be allowed before repeating the be verified by existing technical
'

,

starting cycle. data. T

i

Justification: This section of NFPA
'

20 is only a recommendation. The
intent of this section is to prevent i

rapid starting and stopping of the
motor as this condition would affect
the motor life. _It is obvious by the
more than fifteen years of successful ;
service that the motor was not i

effected by the acceptance tests.

916d Automatic operation of the controller shall start Open Item: This statement could not
the pump from all the provided starting features, be verified by existing technical data. !

such as pressure switches, deluge valves, etc.4

t

.
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Justification: Automatic operation:
of the controllers from remote
starting features is verified through
surveillance test procedures.

916e Electric motor shall attain rated speed within ten Open item: This statement could
seconds. not be verified by existing

technical data.

Justification: Never versions of the
NFPA 20 code no longer require this

; test to be performed.

917 Emergency Covernor. On turbines for pumps the D Does Not Apply: Turbine fire pumps
emergency' governor; valve shall be tripped (lland are not utilized at Donald C. Cook
tripping will be accepted.) Plant.

- Technical Data #2, 5, 11, 40

918 Length of Test. The pump shall be in operation Open Item: No documentation could be4

not less than one hour-(total time) during the' found to verify that the pumps ran
foregoing tests, for one hour during initial testing.

Justification: The fire pumps have
,

been in cperation well.in excess of
one hour .since their installation at
the Donald C. Cook Plant.

921 At the Alarm. Title
;

. 921a. When an alara is given, do not wait to'see how Information Only
'

serious the fire may be, but get pump started ar
soon as possible and maintain its' rated speed,

!' pumping into; sprinkler'and hydrant systems.

<

l
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921b Do not be afraid to run a centrifugal fire pump at Information Only
its full' rated speed, even if the demand for water.

is small. The characteristic curve or the relief
_

valve will usually keep pressures within reasonable
limits.

NOTE: The best way'to prevent a small fire from
becoming a large one is to give the sprinklers.a
liberal high pressure water supply at the start.
Fifty open sprinklers may take the full capacity
of a 750-gpm pump. Even with a good public water
supply the opening of a large number of sprinklers
often materially reduces the pressure so that the
pumps are needed to reinforce the public supply
and insure a=ple water at good pressure.

922 To Start a Centrifugal Pump. Title

922a Never start <n run a centrifuga1' pump before Information Only
priming or first filling case with water; other-
wise the interior wearing rings that depend on
water for lubrication may be damaged and the pump
made inoperative.

922b If pump is primed from a tank. or other gravity Information only
supply, the pump may be started as soon as water
shows at vent cocks. If primed by an exhauster.

| action of the' device will indicate when casing is
filled with water.

| 922c close attention should be given to,the bearings Information only
and stuffing boxes during the first few minutes of,

'

running to see that there is no heating up or need
of adjustment. With water seal-supplied with
water, a small leak at stuffing box glands is '
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__ __

.--

necessary to n.eal, libricate..and cook the packiny,.
'

'The'suctioniinlet gage-as well'as'the discharge
pressure gsge should be. read occasionally to see ~

'

that-inlet is'not obstructed by a' choked' screen or
,

' foot va'ive.

923 Motor-driven Pump. cTo start'a motor driven pump, Information Only:

-the following steps should be-taken in the order* --

given below:-

923.1 See that' pump is cc,mpetely. prioed. Information Only.
_

92.3.2 Note thati normal voltage is indicated at volt . Information Only
meter.

a

923.3 Close. isolating switch and then close circuit Information Only
breaker.>

,

923.4 operate' starter without undue haste, observing- Information Only a

ammeter at each step to avoid excessively large-
starting. currents.which'may.cause' circuit breaker
to open. .

NOTE: Circuit breaker tripping mechanism s'hould
be su set that it' will not operate except: when -
current in circuit is excessively large.,

I 924 Turbine Driven Pump. To start'a eteam turbine D Does Not Apply: Steam turbines are
driven pump,. steam should be. admitted slowly at not utiliu d for the fire pumps at
first to permit var:ning up of turbinei casing Donald C. Cook Plant.,

before allowing full' head of steam upon the Technical Data fil
_

turbine. .If'the pop safety valve on tha casing
! blows, steam'should be shut off and the exhaust

,

piping examined for a possible closed valve or
an obstructed portion of p'~!ng. Steraa turbines

; are provided with governors to maintain speed at

|

, , , , - - ~ , . . - .- - . - . .
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a prederemined poir.t, with some small adjustment
'for higher or lowet speeds. Desired. speeds below
this' range may be nad by throttling-main throttle1

v31ve.

925 Internal Combustion Ligine Driven Pump. Title

925a To start an internal combustion engine driven pumo Information Only
one should familiarize himself beforehand with the
operation of this type of engine. The Instruction
Book issued by the engine manutacturer should be
studied to this end.

925b The storage batteries should always be maintained Information Only
in good order to insure prompt satisfactory' opera-
tion of these equipments.

925c Replacement storage batteries shall comply with Information Only
the performance requirements of Section 626.

930 Care of Pump. Title
!
,

931 Weekly Tests. A centrifugal pump should be D Comply With Intent: This section of i
operated every week at rated speed with water dis- NFPA 20 is a recommendation. Plant ;

charging.through some convenient opening. This is personnel verify fire pump oper-
desirable to make sure of the condition of the ability monthly in accordance with ;

pump . bearings, stuffing boxes, suction pipe cnd Tech Spec requirements. The r

strainers, and the various other details pertain- authority having jurisdiction (NRC)
ing to the driver and control coulpment (see has approved this test frequency.
Paragraphs 515dl, 662, 715d1 and 715d5). '

When automatically controlled pumping units are to
be tested weekly by manual means at least one
start shall be accomplished by reducing the water t

pressure either with the test drain on the pre:-
! sure sensi >g line or with a larger flow from the

entire system.
,

. __
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| |
, t

932 Yearly' Test. A yearly test at full capacity and D Comply With Intent: This section.of '[
over is necessary, to rake sure that neither pump NFPA 20 is a recommendation. Plant ;
nor suction pipe is obstructed. personnel perform full flew pump test 'I

on an eighteen month test frequency',

per Tech Spec requirements. This i
'

Ifrequency has been approved by the
authority having jurisdiction (NRC). *

Technical Data #42 f

933 Keeping of Pump Room. Pump rooms should be kept W Comply: Pump rooms are kept clean, ;

clean, crderly, free from miscellaneccus storage, orderly and free from storr-ge. The ;

well lighted and heated. pumps are installed in heated areas i
'

which are well lit.
,-

934 Readiness. Always keep the pump ready to start W Comply: Pumps are always ready to
at a moment's notice. start. The operability of the pumps

is maintained through the Tech Spec
requirements. When the pumps are |

determined to be inoperable, the Tech |

Spec ACTION seatements are followed [
until the pumps are returned to 'i

4

operable status. j

i
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REFERENCES - (Electrical / Instrumentation & Controls)
(Technical Data)

El National Electrical Code (NFPA No. 70) 1971

E2 Drawing 1-2-98966 6-18-88

E3 Drawing 1-2-98971 3-14-88

E4 Drawing 1-12002 10-6-86

E5 Drawing 2-12002 10-6-86

E6 Drawing 1-12014 10-6-86

E7 Drawing (Numerous Viring Diagrams)

E8 Drawings (Numerous Conduit & Cable
Schedules)

E9 ECP 1-2-ZO-02 7-14-88

O E10 Relay Setting Sheets

v E11 Vendor Manual (LA Harche Battery Charges)

E12 Denald C. Cook Voltage Performance Study 12-XX-85

JDM/cid/2442
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NFPA 20.- 1969 ,

CENTRIFUGAL FIRE PUMPS

!
i

^

Information j

Code- Obtained By: t

'Section- V=Valkdown '!
No. Code Section D-Document- Summary of Results [

PART II - DRIVE AND DRIVE CONTROLLERS FOR PUMP.

Chapter 400 -- Electric Drive

D.W Title
410. GENERAL

Technical Data'#El
. .

;
'

411. ELECTRICAL EQUIPMENT. Electrical equipment shall D.W Does not. comply: The electrical equipment at- .

Donald C. Cook does not comply with the National *

comply with the National Electrical Code (NFPA No. i

Electric Code verbatim.70), except as modified or provided herein.
Technical Data aEl

NOTE: See Par. 2421 of the NFPA Standard for Explanation: Our perception of the intent of f
the MEC has been met. The deviations.that exist i

Installation of Sprinkler Systems (NFPA No. 13) with NFPA 70 are perceived to be insignificant '
regarding supervision of centrifugal fire pumps to reliability, operation and maintenance. [constituting the sa'e sprinkler supply.

;

TIC 1"420. POWER STATION.

421. SINGLE POWER STATION. When current is taken from a DO*8 " t c 3 ply. (see e aments f article 422.)
'

'

single power station, the station should be of
noncombustible construction, so. located or. protected

7

as to be free'from chances of serious damage by L

exposure from fire, and.the design and arrangement [
of apparatus within it such'that there vill be but
12.ttle chance of interruption of service.

-

I

I

!
,
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__

422. FROM A SUB-STATION. Where current is taken through D Comply: Backup power from alternait sources are
a sub-station this sub-station should also meet the provided at the 4kv supply busses. (The plant
requirement of Section 421 and in addition the electrical distribution system including the 4kv
number and arrangement of cables between the station busses and associated equipment are considered as
and the substation should be such as to practically a substation. See Append!r C of NFPA-20 figures
guarantee continuous power et the sub-stetian. and diagrams).

T$ nical Data #E4 anu ES423. OTHER SOURCES

423a. Where se rv ic e cannot be obtained from a power Does not apply: Service is obtained from a
station or sub-station meeting these requirements, sub-station meeting the specified requirements of
it should be obtained from two er more stations or art. 422.
sub-stations so located and equipped that an
accident or fire at one vill not cause an interrup-
tion of the service supplied by the others.

423b. A private generating plant located on the premises Does not apply: See comments of 423a.
served by the fire pump, if in a separate power
house or cut off from main buildings, will be
considered as a power station, and may be used as
one source of s urrent supply.

430. POWER SUPPLY LINES Does not apply: e comments of 423a.
(See Fig. 430, Appendix C, for Illustrative
Diagrams.)
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i

! 431. TYPE OF LINES. Title

431a. The lines between the power plants and the pump room V Comply: Power lines run to each pump
should be of such number, so arranged and so located independently. Circuits are enclosed in conduit
that there vill be small chance of an interruption and arranged such that there is a low probability
of service to the motor, due to accident to the of service interruption.

lines.

431b. All wiring in the pump room shall be in approved V Comply: All wiring in pump room is.in rigid
rigid metal conduit, electrical metallic tubing or metal conduit.

liquid-tight flexible metal conduit, or for 600
volts or less may be approved mineral insulated
metal sheathed cable (i;ge MI).

|
NOTE: Where the monetary values involved are large

' and the crippling of this pump service would
seriously affect the protection of the property, at
least two separate lines from the power plant or

plants to the pump installation should he provided.
The lines should be run by separate rout.es or in
such a manner that a failure of both at the same
time vill be only a remote possibility.

Where current is taken from an underground Edison
3-vire system it vill be considered that two inde-
pendent lines have been provided if connections are
brought into the pump room from two st'eet mains orr

feeders not terminating directly in the saee junc-

tion box.

..
. .

.

_ _ _ _ _ -
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A complete underground circuit from generating i

station to pump is strongly recommended and should
be obtained when head circuit may be-allowed, but

'
that part of the circuit adjacent to the plant or
exposing plants should- be run with special reference !

to damage in case of fire. Whereethe pump room is a
part of, or in clos' p 'ximity to, the plant which !

the' pump is designed to protect, the wires for some |

distance from the pump room should be underground.

432. CAPACITY OF LINES Title
~

432a. Each line between the power plant and pump room D Comply
,Ishall be of such size that its carrying capacity, as Technical Data #El and EB

given by the National Electrical Code NFPA No. 70), '

~

will not be exceeded.
F

432b. The voltage of the motors should not drop more than D Comply for all normal operating conditions. L

5 per cent below the voltage rating.of the notors Technical Data #E12,

when the. pumps are being driven at rated output,
,

pressure, and speed, and the lin s between noters
. 6

and power stations'and carrying heir peak loads.

432c. Where squirrel cage motors are used, the capacity of Comply: Voltage drop does not prevent motors from
the generating' station, the connecting lines and starting but voltage drop maybe as ' low as 14Z.

~

'

transformers should'he. ample and such as not to (Note: NFPA 20, 1987 Edition (6-3.1.4) allows a
,

cause the' voltage to drop sufficiently to prevent voltage drop of 15 percent at the controller). '

the motor starting (not more ,than 10 per cent belov
|normal voltage).
!
!
L

!
t

!

._. _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ . _
-
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432d. When 208-220 (or 208-220/440) volt motors are used D Does not Apply: 575 volt motors are used.
on 208 volt nominal lines, the 5 per cent voltage Technical Data #E3
drop allowed in 432b shall be figured from the 220
volt rating.

433. POWER $UFPLY PROTECTIVE DEVICES Title
(Fuses or circuit breakers).

433a. Such devices when installed in the power supply D Comply: The 300 HP High Demand Fire pumps have
circuits at utility plants substations, or plant power supply protective devices installed ahead
load distribution centers ahead of the fire pump of the fire pump feeder circuits which hold
feeder circuits shall hold indefinitely sta! led indefinitely stalled rotor current conditions of
rotor current conditions of the fire pump motor (s) the motor.
under maximum plant load. Technical Data #E3, E4, ES, and E10.

Does not comply: The low demand fire pump does
not meet this section of NFPA 20 verbatim.
Technical Data #E6 and Vendor Information
Justification: It is felt that these protective
devices are required to hold indefinitely stalled
rotor conditions because it is the NFPA
commitee's belief that a fire pump is expendable.
The intent is that a fire pump shall operate (and
pump water) as leng as possible in order to keep
fighting a fire. The low demand fire pump at
Donald C. Cook Plant does not have to keep
running in a fire scenario as there are four
2,000 gpm at 152 psi fire pumps backing the low
demand pump up. The low demand pump can,
therefore, be shut down and no detrimental
effects to fire fighting would occur. Therefore,
it is felt that while this may be an important
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feature in a single fire pump application, it is
not necessary in our system arrangement due to
the redundancy of fire pumps.

433b. Such devices (fuses not recommended) when installed D Does not comply. To meet this section of NFPA 20
in the fire pump feeder ciru. hall hold.Inde- verbatim. the feeder circuit breaker for the two-

finitely stalled rotor current o. the fire pump 300Hp motors and the 75Hp motor would have to be
motor (s) and other necessary associated fire pump replaced with appropriately higher ratings.
installation electrical accessories. Technical Data #E3, E4, ES, E6 and vendor Information

Justification: It is believed that the committee
NOTE: Each ungrounded conductor should be protected. on centrifugal fire pumps has included this
See also 514b. requirement in NFPA 20 to keep the fire pumps

operating until an electrical failure occurs.
This would allow the fire pumps to keep operating
(and pump water) for as long as possible even if
damage from over current may occur to the motor.
This situation does not seem necessary at Donald
C. Cook due to the redundant fire pumps. It can
be said that two of the four high demand fire
pumps can arguably extinguish the largest

- postulated fire. Therefore, while this
requirement may be necestsry in a single fire
pump application, the redundant and independent
fire pumps installed at Donald C. Cook Plant
present a level of safety far more reliable than
a pump in strict compliance with this section.

.
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!

'440. TRANSFORMERS Title j

441. INSTALLATION.- Transformers shall be installed in V Comply: Transformers are installed in accordance f
accordance with the requirements of the National with requiremens of NFPA 70. Access from outside i

Electrical Code (NFPA No. 70). If in the trans- of the building is only a recommendation and not j
former room. there should be access from the outside a requirement of NFPA 20. [.

of the building'.

442. ISOLATION. Transformers supplying current to the D Information Only: This section of NFPA 20 is not
lights and motors in the building served by the fire a requirement; it is only a recommendation..

pump may also supply the pump motor, provided all Switches for cutting off other. loads are loceted
load except the pump motor load can be quickly cut' in a continuously manned control. room.
of f when necessary. Switches for doing this must be Technical Data -- Various Plant Drawings
in the pump room unless transformer room is near

;

pump room, in which case they may be.in transformer *

room.

443. LOCATION. Room containing transformers installed D,V Comply
solely to supply current to a pump motor must be dry Technical Data -- Plant Drawings s

,

and neated in cold weather, or else the transformers !.
must b= normally left connected to the supply lines. '

i

i- r

L

i

r
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j
Title450 MOTORS

451. TYPES 600 VOLTS OR LESS. Electric motors a,re an D,V Coeply: According to nameplates, the motors are
accepted dependable source of power for operation of rated for continuous duty. Motors are not used
centrifugal fire pumps. All fire pump motors shall at voltages in excess of 110 percent of rated
be rated for continuous duty and shall not be used voltage.

at voltages in excess of 110 per cent of rnted
voltage. It is the pump manufacturers respon-
sibility to provide a motor of ample size as
specified in Section'453. Only motors wound for 200
or 208 volts shall be used for 208 volt searices
when the voltage may be less than that detiermined in
accordance with 432d. Direct - or alternating-

current motors may be used in accordance with the
following requirements:

451a. Direct-current motors chall be either of the Does not apply: No direct current motors are

stabilized shunt type, or cumulative compaand-vound used for fire pumps.

type. The speed of the metor at no load hat shall
not exceed the speed at full load hot by more than
10 per cent.

451b. Alternating current motors may be of the sjuirrel- Information only

cage induction type with across-the-line trpe
starting equinment unless their starting character-
istics would be objectionable to the company fur-
nishing the power, in which case primary resistanc.;
primary reactor or auto-transformer type starting
may be employed, or a vound rotor type of motor with

| appropriate starting equipment may be substituted.

,
- - -

-

-- m
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451c. Squirrel-cage induction motors should have normal D,V Comply: Locked-Rotor Indicating Code letter is G
starting and breakdown torque. The locked-rotor for the fire pump motors which meet intent of
currers t of three-phase, constant-speed, induction requirement.
motors, measured with rated voltage and frequency Technical Data El
impressed with rotor locked shall not exceed the
following values:

NOTE 1; In the foregoing table the locked rotor
currents are for motors rated at 220 or 230 volts.
They are approximately six times the full-load
current. The corresponding values of locked rotor
current for motors rated at other voltages shall be
determined by multiplication of the values shown by
the following factors:

NOTE 2: Code letters of motors rated for 440 or 550
volts shall conform with those shown for 220 volts.
Code letters of motor rated "or 208 volts, 460
volts, 575 volts and all other voltages shall
conform with those shown for 230 volts.

452. TYPES -- IN EXCESS OF 600 VOLTS. All fire pump D Dces not apply: Fire pump motors do not exceed
motors shall be rated for continuous duty and shall 600v.
not be used at voltages in excess of 110 per cent of Technical Data #E3, E4, and E5
rated voltage. Voltages above 600 are not recom-
mended for fire pump service, but where it is
impracticable to use low voltage, higher voltages
may be accepted by the authority having jurisdic-
tion, for motor ratings of approximately 75 horse-
power and larger at 2,300 volts and for motor
ratings of approximately 100 horsepower and larger
at 4,000 volts.
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453. CURRENT LIMITS. Title #

453a. All motors shall-be of such capacity-that at rated D,V Comply: Field tests confirm the capacity of the
voltage (and on a.c. motors at rated frequency) motora are not exceeded. .

their full load ampere rating vill not be exceeded
_ g g

'

(except as allowed by the service factor stamped on -

the nace plate) under any conditions of pump load.

453b. Motors'usel at altitudes above 3300 feet shall be D Does not apply: The fire pump motors are not used +

operated or derated according to NEMA Standard at an altitude above 3300 feet.
,

MGI-14.14 (1963).
Technical Data - Plant Drawinga

454. MARKING. Titici

.

454a. Marking of motor terminals shall be in accordance V Comply i
with the current American Standard C6 for Rotation, '

Connections and Terminal Markings for Electric Power -

Apparatus.

L

[

I
:

L

i

o

t

i
!
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!
'454b. A name plate shall be'provided showing the following V Comply: The nameplates for each motor provide

informations. the required 'information for squirrel-cage _ motors
,

'
as specified in art 454b.

Direct-Current Motors. --

Manufacturer's type and frame designation.
Rated horsepower output.
Time rating. ;
Voltage. |
Temperature rise or class.of insulation. 1

Ambient temperature.
RPM at full' load.

i Full load amperes.
.

Shunt or compound wound. !

;

iAlternating-Current Motors --,

:

Squirrel-cage Motors --
i

Manufacturer's type and frame designation. .

.

Rated'hcrsepower output..

Time rating. :
RPM at full load. )

Frequency.
Number of phases.

;

I

!

. .. - - _ . - ..
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Voltage.
Full load amperes.

'

Code letter.
Service factor, if other than 1.0.
Temperature rise or class of insulation and
ambient temperature.

Vound Rotor Induction Motor --

In addition to information required in previous
paragraph, also show secondary amperes at full
load and secondary voltage.

455. VATER PROTECTION. Title

455a. Open motors which are subject to possible splash of V "oes not apply motors are drip-proof type.
water from hose connections close to the pump, shall
be protected against such splashing by some means
such as a noncombustible, moisture-resisting parti-
tion, furnished by the pump manufacturer, installed
between the pump and the motor.

455b. Drip-proof motors shall be arranged as described W Dees not apply: Hose connectons are not close to
above unless the hose valves are located outside the pump. (300 HP. High Demand)
pump room.

455c. Splash-proot mators shall be acceptable without Does not apply: Motors are not splash-proof
splash partition as described above, providing the type,
ventilating inlet and discharge are located so as to
prevent impact of dripping or splashing water on
vindings or other energized mechanisms.

.- _
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455d. Motors to totally enclosed, fan cooled type shall be V Comply: Motor is sealed at joints zud has
acceptable without splash partition. They shall be conduit fittings arranged to prevent the entrance
sealed at the joints and have conduit fittings of water (75 H.P. Lov Demand)
arranged to prevent the entrance of water.

NOTE: See item 19 in Appendix A-Glossary for a
description of the various types of electric motors.

456. OTHER FEATURES. Title

~

456a. Motor shall be equipped with anti-friction ball or Comply with 1988 NFPA 20: More recent versions
roller-type bearings mounted so as to be effectively of NFPA 20 no longer require anti-friction ball
sealed against dirt and moisture. or roller-type bearings. It is felt that the

sleeve bearings are as reliable and pose no
detrimental perils to the pump motor's
performance. The pumps are tested at regular
intervals, and to this date no problems with the
bearings have been identified. In addition, the
syster as it stands now, is within the current

guidel: 7es concerning motor bearings.

456b. Instructions as to lubrication and care of motor V Comply: Instructions are located on plates
bearings shall accompany each motor. connected to motor housing.

456c. The terminal box shall be of a type which can be V Comply
arranged for attaching conduit at sides, top or
bottom. A totally-enclosed fan-cooled motor shall
be provided with a watertight conduit box.

456d. Where unusual moisture or abrasive dust conditions V Comply
are anticipated, moter, shall be of special type or
specially insulated to withstand such conditions.
Under such conditions high voltage rotors shall be
totally enclosed.

_ _ _ _ _ _ - _ _ _
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457. CONFORMANCE. Motors furnished for centrifugal fire Comply: The low demand fire pump has been
pump use shall be guaranteed to conform with these confirmed to be in conformance with NFPA 20 (by
specifications. Reliance).

Does not Comply: The high demand fire pumps do
not conform verbatim with NFPA 20. '

Justification: This report has proven that the !
'high demand fire pum' motors installed at Donald'

C. Cook Plant da net lower *he level of safety as ;

prescribed per NFPA 20. TLe motors and actors' !

applications meet or exceed the requirements of
the specifications called out in Chapter 400 of. ,

NFPA 20. j

!

!

i

*

'

i

i
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Chapter 500<

ELECTRIC DRIVE CONTROLLERS

510. Requirements for all Controllers. Title '

, ,

511. GENERAL. Title
,

4

511a. The following specifications cover controlling Information only
equipment of the. nonautomatic and automatic types :
for electric motors driving centrifugal fire pumps.

*

Chapter 400 dealing with the electric motor drive i
also applies insofar as it is appropriate.

r

!

511b. Automatic-type controllers are recommended fcr use Information only
only where-the fire pump takes its water under
positive pressure and their use is not recommended

'

where a suction lift is involved. |

!
Sile. All controllers shall be specifically approved for Does not comply: The electric drive controllers

; fire pump service. utilized at Donald C. Cook Plant are NEMA
,

'

industrial type controllers.
i

Justification: The NEMA rated industrial type
controllers utilized are not specifically
approved for fire pump service. This report
shows that the controllers do not lover the level
of safety as prescribed by NFPA 20. Satisfactory
performance of the controllers has been proven by
testing requirements and over fifteen years of1

successful operation.

,

s..
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511d. The control panel shall be completely assembled, Does not comply: The controllers were assembledwired, and' tested by.the' manufacturer before ship- and tested at the plant.
ment from the factory.

Justification: The control panels vere assembled
and tested at the plant by qualified personnel.
Satisfactory performance of the controllers hat
been proven by testing requirements and over
fifteen years of successful operation. I

511e. Voltages above 600 y are not recommended for fire Does not apply
pump service, but where it is impracticable to use a
low voltage, higher voltages may be accepted by the
authority having jurisdiction. High voltage con-
trollers shall be rated at not more than 5000 v.
(See Article 520).

511f. Controllers' conforming to'this Standard shall be V Does not Comply: The controllers are not
marked ' Fire Pump Controller" and shall show plainly labelled as prescribed'in NFPA 20.
the name of the manufacturer, the' identifying
designation and the complete electrical rating. Justification: The label reads *High* (or Lov) -

demand Fire Pump." The word ' controller * does !
'

not appear on the. label, nor is it conside red -'

;

necessary as this should be understood. Our i

'

perception of the intent of this section has been i
met. t

- i

w

P
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512. LOCATION. Title

512a. The controller shall.be located as close to as la DV Does not comply: The controllers are not within ,

practical and within sight of the motor. sight of the fire pump motors.
Technical Data -- Plant Layout Drawings

Justification: It is believed that the intent of
this section is so that an operator'is within
sight of both the fire puwp and the controller;
during start up of the pump. While an operator
will not be able to see both the pump and con-

; troller at one time, ample communicating devices
exist in the plant so that an operator 8n each
room can confira proper operation. In addition,
the pressure gages and operating lights available
in the continuously manned control room provide
quick reference for the control room operators

.

(and fire brigade leader) as to whether or not [
the system is operating normally. It is, there- |
fore, felt that the fire pump system layout does
not lower the level of safety as prescribed per
this section. .

512b. The controller shall be so locked or protected that boes not comply: Current carrying parts are not
it will not be injured by water escaping from the greater than 12 inches above the floor.

.

pump or connections. Current carrying parts of the Technical Data -- Plant Drawings !
controller shall be not less than 12 inches above

r

the floor level.

f

a

!

h

k

. - v ,
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D.V Justification: The controllers are protected (by
not being located in pump room) from escaping
fire pump water. In addition,-the controllers !
are so located. that very little chance of contact t

with liquid exists. The rooms housing the fire
pump controllers are protected with a fixed pipe
total flooding CO 888 8uPPression system, and no *

2
other liquid filled pipes exist within this room.

512c. A clearance of not 'less than 3 1/2 feet shall.be V Comply
provided at the rear of enclosures designed to be
inspected and serviced f rom the ' rear.

!
513. GENERAL CONSTRUCTION. Title

513a. EQUIPMENT. All equipment'shall be suitable for use DV Comply: Equipment is suitable for the locations r

in locations subject to a moderate degree of mois- installed.
ture such as a damp Dasement. Technical Data -- Vendor Information

513b. MOUNTING. All equipment shall be mounted in a V Comply: Mounted on seel support st ructure .
substantial manner on a single, noncombustible '

supporting structure.

L
513c. ENCLOSUPE. The structure or panel shall be securely V Comply with intent: Control equipment is located !

mounted in an enclosure (s) which will protect the in switchgear, MCC and control room; panels [
equipment against mechanical injury and falling ratings are NEMA Class 1 (general purpose). j
drops of water striking the enclosure from the
downwardLvertical.

-

r

I

,

f
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;

513d. CONNECTIONS AN" VIRING. Title ,

513dl.All bus bars and connections shall be readily V Comply
4

accessible for maintenance work after installation
of the controller without disconnecting the external
circuit conductors.

!513d2. Test Connections. Provision shall be made to allow
'

Comply: Current monitoring provided. |the use of test meters by one of the methods out-
e

lined in the.following paragraphs (a) or-(b). i

513d2(a) ierminals'shall be so located and arranged that Comply: Current measuring instruments located on
a c2 amp-on or such type meter can be safely and control room panel. I
conveniently used, or

| .

513d2(b) There shall be'provided, as part of the con- 'Comply
troller, a readily accessible test link or equi-
valent means for connecting a current measuring
instrument in one of the motor circuit conductors ,

: without the necessity for disconnecting any con-
.

i ductor which runs outside the equipment enclosures. !

,

: The test. link shall.be connected between the isolat-
ing switch and the circuit breaker.,

1

$

,

; <

i

Is

L

'
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513d3. Bus bars and other viring elements of the controller D Comply:
shall be designed on a continuous duty basis, except Technical Data -- Vendor Information ,

that. conductors which are in a circult only during j
the motor starting period may be designed

}
accordingly, j

513e. PROTECTION OF AUXILIARY CIRCUITS. Circuits which Does not comply: The high demand fire pump- I
are depended upon fe; proper operation of the circ 2it has over current protective ' devices. I
controller shall not-have over-current protective

i
devices connecter ir. then. Justification: It is believed that this section I

.

of the code is intended to ensure that a fire !

fpump continues to operate (and pump water) as
long as possible, even with the ensuing danger of
losing the controller from over current. In the !
event of a fire, the NFPA 20 code committee ,

considers the fire pump controller expendable.
Losing a controller does not appear necessary at :
Donald C. Cook Nuclear Plant since four 2.000 gpm

,

at 152 psi fire pumps'are availabAe and.any two '

of them can arguably extinguish P.rgest ;,

postulated fire. It is believed that the level >

of fire safety as a result of the current fire
pump arrangement (redundancy and independence) is
far greater than what can be achieved by a fire

,

puop installation within strict compliance of !
this section. '

< r

i

f

I
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513f. EXTERNAL OPERATION. All avitching equipment for Comply: Switching equipment is externally
manual use in connecting or disconnecting, or operable as defined in NFPA-70. However. no
starting or stopping the motor shall be externally isolation switch is used.
operable as defi.ted in the National Electrical Code

(NFPA No. 70). The isolating switch shall meet the
requirements of Section 514.

513g. Viring diagrams and instructions. V Title

513gl.A viring disgram shall be provided and permanently V Does not comply: Viritsg diagrams are not
attached to the inside of the enclosure. attached to the insides of the fire Iump

controllers.

Justificatiors: Viring diagrams for the fire
pump controllers cre available to plant personnel
per plant procedure. Our perception of the
intent of this section has been met.

513g2.All the field viring terminals shall be plainly V Comply: Color code is used to identify field
marked to correspond with the viring diagram fur- viring to correspond to terminals provided for
nished. field viring.

513h. MARKING. Each motor control device and each switch V Comply with intent: Control devices marked per
and circuit breaker shall be marked to plainly AEP Standards
indicate the name of the manufacturer, his designat-
ed identifying number and the electrical rating in
volts, horsepower, amperes, frequency, phases, etc.,
as may be apprcpriate. The markings shall be so
located as to be visible after installation.
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F

131. INSTRUCTIONS. Complete instructions covering the V Does not comply: Instructions are not mounted on .

' operations of the, controller shall be provided and the' controllers.

conspicuously mounted on the controller. Pump ,

operators should.be" familiar with these instructions Justification Instructions for tho' fire pump ;

;
cnd should observe in detail all of their provi- contro11ere are available to plant. personnel.
sions. Our perception of the intent of thie section hae i

been met. <

r

'

14. COMPONENTS. Titic
i

mies. ISOLATING SWITCH. Except as noted in Paragraph 531b D.V Does not complye Separate isolating switches are

for limited service controllers, a manually operated not used. Circuit breaker operators are used to {
t

isolating switch'shall be provided within the isolate the pumps. (Iso sting evitches as

enclosure, connected on the supply side of the indicated would require separate motor control [
'

circuit breaker with one pole for each branch .and circuit breakers completely re arate and
circuit conductor. in-addition to the present plant avitchgear and

MCC's).
Technical Data #E3
Justification: It is believed that this section
of the code is intended to install a switch to
isolate the controller from its source of power. |
Whereas an isolating switch is not installed. -* e
controllers (circuit breakers) may be service 4 by
tripping its contacts open and then disconnecting
the circuit breaker from the source and line ,

connections by a screv jack assembly. The
disconnecting (and subsequent reconnection to i

restore operability) is accomplished with all
*

;

enclosure doors closed. The breaker cannot be i

disconnected or reconnected while its contacta .

are closed. All work on these breakers are per-
formed by trained professionals in accordance with .

plant procedures. It is believed that the installa {
tion of an isolating switch in complete compliance ;

.

with this code is not necessary.
. - . - .
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$14al.The switch shall be externally operable (see 513f) Does not comply: see couments of 514a.
and the operating handle shall be provided with a
spring latch which will not interfere with the
closing of the switch, but shall be so arranged that
it requires the use of the other hand to hold the
latch released in order to permit the opening of the
isolating switch.

514a2.The ampere rating of the uvitch shall be at least Does not Comply: See 514a.
115 per cent of the ,' te current rating of the
motor.

514a3,.The following warning shall appear on or immediately Does not comply: See 514a.
adjacent to the isolating switch:

VARNING -- DO NOT OPEN OR CLOSE THIS SVITCH VHILE
THE CIRCUIT BREAKER (DISCONNECTING MEANS) IS IN
CLOSED POSITION.

_ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _
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514b. CIRCUIT BREAKER (DISCe tZs^tNO MEANS). Ercept as D Does not comply: 1he circuit breakers for the
noted in Section 532 for limited service controll- high de-mand fire pumps have solid state trip
ers, the actor branch circuit shall be protected by devices which pe: 'orm the same as the magnetic
a suitable cagnetic trip-type circuit breaker, type in that they are not thermal replica type
connected directly to the load side of the isolst.ing circuit breakers. These way be considered
switch and conforming with the f ollowing require. eo.uivalent for this purpose. The circuit breaker
ments: (molded case) used on the low demand fire pumps

is an uncompensated thermal argnetic type which
does not meet the requirements of this section.

Technical Data #E3 and %endor Infomation
Justification: The fire pump motor branch
circuits fre suitably protected. The reduncancy
and independence of the multi-fire pump system
more than compensates for any re **** ion in
reliability that may be envis- by not
providing *magnetis trip-type' r.;cuit braakers.

314bl.No other overcurrent protective devices shall be in D Does not comply. The 300 EF High Denand Pump
the motor circuit on the load side of the circuit motors have additional overcurrent relays (type
break?r. 31) and the 73 HP Low Demand pump motor has

thermal overload relays (type 49).
NOTE: See Article 433 for rating and setting of Technical Feference 3E3
overcurrent devices in the circuit on the line side Justification: The redundancy and independence
of the circuit breaker. See National Electrical cf the culti-fire pump system more than
Code (NFPA NO. 70) for the number of avercurrent compensates for any tcduction in reliability that
units required for circuit protection devices. may be envisioned by providing overcurrent

prntective devices in the actor circuit on the
load side of the circuit breakers.

4

-
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>

514b2.It shall have one pole for each ungrounded branch D Comply
circuit conductor. Technical Feference #E3

514b3.It shall be externally operable (see 513f). Comply

514b4.It shall trip free of the handle. Comply

514b5.Its rating shall not be less than 115 per cent -" Comply
the rated full load current of the motor.

514b6.7' , shall permit normal starting of the meter without C(mply
tripping.

514b7.It shall provide stalled rotor and instantaneous Comply
short circuit 1>rotection.

514b7(a) For a squirrel cage induction motor, it shall be D High demand unit complies. however low demand
of the time delay type and have a time delay of not does not comply in that the range i= from 13-30
over 20 seconds at locked rotor current (this is 600 sec
percent of rated full load motor current for Technisal Reference aE3 and vendor Feference
squirrel cags induction motors), and shall b" Justification: The low demand fire puep at
calibrated up to and set at 30 percent of the motor Donald C. Cook Plant does not have to keep
full load current. running in a fire scenario as there are four 2000

gpa at 152 psi pumps backing the low demand
pump up. This . of tolerance condition of the
circuit breaker t:ce delay trip does not affect
the low demar.d fire pump reliability ;o any great
extent.
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$14b7(b) For a direct-current motor and wound rotor Does not apply:

a lt e rnating-current motor. it shall be of the ,

I

instantaneous type calibrated F.nd set at 400 neccent
of the motor full load current.

| 514bB.Its interrupting rating shall be adequate for the D Comply:
|

circuit in which it is used, and in no case be less Technical Feference - Vendor Data
than 14.000 amperes (symmetrical).

514b9 The required interrupting rating should be obtai7ed Comply:
by the purchaser based upon the maximum possible
short-circuit current at the pump room. The alues.
which are approximate, shown in Table 514 may be
used as a guide.

534b10. A nameplate with the legend CIRCUIT BREAKER -- V Comply with intent: Circuit Breakers located in
DISCONNECTING MEANS in letters not less than 3/8 switchgear and MCC's. Legends are per plant
inch high shall be located on the outside of the stardards however, do not include the exact

enclosure adjacent to the means for tripping the wording. but plant personnel are trained to
circuit breaker. location and use.

514c. MOTOR STARTER. The motor starter shall be of the Does not comply: Magnetic type motor starters

magnetic type with a contact in each conductor. are not used for the high Demand Pumps. The
motor starter for the Low Demand Pump is the

magnetic type.

i _ _ _ _ _ _ _ _ _
,
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Justification: The redundancy and independence
of the multi #' 1 pump system more than
compensat v .or any reduction in reliability that
may be envisioned by not providing magnetic type
motor starters for the two high demand fire
pumps.

314cl.For electrical operation of reduced voltage Does not apply
starters, timed automatic acceleration of the motor

shall be provided and the period of motor accelera-
tion shall not exceed 10 seconds.

514c2. Start.ng resistors shall be designed to permit one 58

Does not apply
second starting operation in each 80 seconds for a
period of not less than 1 heur.

314c3.The operating coil for the main contactor shall be D Does not comply. (Fover for eperating coils for
supplied directly from the main power voltage and 300 HP High Demand are from 250 V DC plant
not through a transformer for controllers of 600 systems. Power far operating coil for 75 HP Lev
volts or less. Demand from 575/220V control transformer).

Techrical Feference #E3
Justification: The control power to eperate the
two high demand fire pump controllers is from the
plants 250V DC system. This storage battery
backed system would seem to be as reliable as
control power derived by any other =ethod or
source.
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$14d. ALARMS AND SIGNAL DEVICES (ON CONTROLLER). A 6v or Does not comply verbatim:
7v candelabra base 115-125 v. p. lot lamp shall be
connected to a pair of power supply conductors Justification: Only a minor deviation from this

directly on the line side of the motor starter (load requirement exists. 600V bus voltage loss is
side of the circuit breaker) to indicate that the alarmed and loss of power at the MCC motor
circuit breaker and test link are closed and that starter is indicated. Our perception of the

power is available at the controller for starting. intent of this requirement has been met.

The lamp shall be accessible for replacement.

NOTE: It is recommended that the Itap operating
voltage be less than the rated voltage of the lamp
to insure long operating lif'e. When necessary,

suitable resistors or potential transformers should
be used to reduce the voltage for operating the

lamp.

514e ALARM AND SIGNAL DEJICES (REMOTE). Where the pump Information only.

is not constantly attended, the authorityroom
having jurisdiction may require the controller to
te equipped with contacts to operate circuits, not
exceeding 125 volts, for audible or visual alarms at
a point of constant attendance indicating the
following:

514el. Controller has operated into a pump running condi- Information Only

tions.

514e2. Trouble on the controller or pump.ng unit.. Information Only

Unless the power to this alarm circuit is electri-
I cally supervised, the controller shall be arranged

to start upon f ailure cf this alarm circuit power.
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515. STARTING AND CONTROL Title

515a. The following definitions are from the National Information Only
Electrical Code (1968):

515al.Nonautoms.ic: Nonautomatic means that the implied Information Only
action re uires personal intervention for its3

control.

As applied to an electric centroller, nonautomatic
control does not necessarily imply a manual con-
troller, but only that personal intervention is
necessary.

515a2. Automatic: Automatic means self-acting, operating Information Only
by its own mechanism when actuated by some imper-
sonal influence, as for example, a change in current
strength, pressure, temperature, or mechanical
configuration.

515b. NFPA No. 20 contemplates that: Does not apply.

515bl. Nonautomatic controller shall be actuated by elec- D Comply
trical manual and mechanical manual means. Technical Feference 8E3



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

f} ,

-

W O
CODE COMPLIANCE VERIFICATION CEECKLIST

NFPA 20 - 1969
CENTRIFUGAL FIEE FUMPS

Information
Code Obtained By:
Section V-Valkdown

No. Code Section D= Document Summary of Eesults

515b2. Automatic controller shall be operable as a nonauto- Information Only
matic controller and also by other nonpersonal means
such asr low water pressure, tripping of deluge and
dry pipe valves, etc.

515c. NONAUTOMATIC Title

515cl. Manual Electric Control at Controller: There shall Comply: Manual Electric Control is provided at
be a manually operated switch on the control panel the pumps.
so arranged that when the pumping unit is started
manually, its operation cannot be affected by the
pressure switch, and so that the unit will remain in
operation until manually shut down, except that an
autotransformer reduced voltage type of starter need
not have electrical control means for starting the
motor.

515c2. Manual Electric Control at Remote Station: Addi- Comply: Manual Electric Control is provided in
tional control stations for causing nonautomatic the control room.
centinuous operation of the pumping unit independent
of the pressure actuated control switch may be
provided at locations remote from the controller,
but such stations shall not be operable to stop the
unit.
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515c3. Manual Mechanical Control at Controller: Title

515c3(a) The controller shall be equipped with a handle or Does not comply: M.anual mechanical control is
lever which operates to close the motor-circuit not provided.
switching mechanism mechanic lly for nonautomatic
continuous running operation of the motors indepen- Justification: It is believed that the intent of
dent of any elect ric control circuits or magnets (or this section is to provide a means of starting
equivalent device) and independent of the pressure- the fire pump even with loss of an electronic
activated control switch. Means shall be incorpo r- control circuit or magnet within the controller.
ated for mechanically latching or holding of the Whereas this would make a single controller for a
handle or lever for manual operation in the actuated fire pump somewhat more reliable, the system at
position. The mechanical. Istching shall not be Donald C. Cook Plant is one of redundancy and
automatic, but at the option of the operatet. Inde pendence. Four independent 2,000 gpm at 152

psi fire pumps exist. It is known that any two
of these pumps can arguably put out the largest
postulated fire. It is highly unlikely that a
component would fail in more than one centro 11er
at any given time. It is, therefore, felt that
the level of fire safety is not cempromised by
the lack of a mechanical control at the fire pump
controllers.

I

i

1
1



__.

,e3 ,/
'!

) 1C/ \

CODE COMFLIANCE VERIFEATION CHECKLIST
NFPA 20 - 1969

CENTRIFUGAL FIRE FUMPS

Information
Code Obtained By:
Section V-Valkdown

No. Code Section D-Document Summary of Results

515c3(b) The handle or lever shall be arranged to move in Does not comply: See 515c3(a)
one direction only from off to final position with
the exception of the autotransformer reduced-voltage
type starter.

515c3(c) The motor starter shall return automatically to Does not comply: See 515c3(a)
t hr; *off" position in case the operator releases the
starter handle in any but the full running position.

515d. AUTOMATIC Title

515dl. Water Pressure Control: An acceptable type pressure D Comply: (The intent of the requirement is met by ,

switch having independent high and w calibrated providing adjustable pressure switches with an
'

adjustments. and which is responsive o water adjustable dead band. However independent high
pressure in the fire system shall be provided in the and low adjustments are not provided.)
control circuit.

Technical Feference E3 and Vender Information

NOTE: Test Device: Suitable provision shall be made
for relieving pressure to the pressure switch to
test the operation of the controller and the pump
(Figure 515d.1. Appendix C).
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515d2. Fire Protection Equipment Controlz When the pump Information only: Drop-o+' 'ype relays are onlf
supplies special water contro! equipment (deluge. required when the authori , ,avisg jurisdiction
dry pipe valves, etc) and it is desired to start the ,

requires that the pump be started immediately "

pump before the pressure control (s) wonid do so, the upon operation of the fire protection equipment. e

authority having jurisdiction may require the The authority having jurisdiction has not [controller to be equipped to start the pump upon required the plant to meet this section of the i

operation of the fire protection equipment. The code. In addition, due to the huge capacity of t
controller shall be equipped with a relay of the the system, this situation is undesirable. In |drop-out type to start the pump when the fire fact, an extensive logic system of time delays

'

pro action equipment operates. The relay shall be and pressure set points has b?en sat up so that i
actuated f rom a normally closed contact on the fire this situation only occurs when it is absolutely
protection equipment- neces sa ry.

NOTE: Deluge System Operation: Yhere the pump !
supplies 'aluge system the authority having )

'

jurisdi ~ my require the controller to be i

equippec a relay of the drop-out type to star.
the pump a the deluge valve trips. The relay<

,

should b ctuated from a normally closed contact on
{'the delupe valve.

515d3. Sequence Starting: Controllers for multiple pump D Comply: Minimum of 5 secund interval is provided i
units shall incorporate a sequential timing device as determined f rom analysis of ECP l-2-70-02

[to prevent any one pump starting simultaneously with Technical Reference #E9 !any other pump. If the water regulrementa are such
j

that more than ene pump operates, the units shall

!{start in 5-second intervals or at intervals which
vill not permit a subsequent starting pump to start f
until the previous pump has reached full speed. !

tFailure of a leading pump to start shall not prevent -

subsequent pumps from starting. !
i
r

t

>

$
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515d4.For sprinkler systems and standpipe systems where an D Comply
automatically controlled pump constitutes the sole Technical Reference IE3
supply or where required by the authority having
jurisdiction, the controller shall be wired for
automatic start and manual shutdown.

|

515e. METHODS OF STOPPING: Shutdown may be accomplished * Information Only
by either one or both of the following: '

515el. Manual - the control panel shall have means for D Comply
electrical operation for stopping the motor which in Technical Eeference #E3 )
case of automatic controllers will return the i

controller to full automatic position. )
I

515e2. Automatic - after starting causes have returned to D Does not comply: Running period timer is not
normal and the pumping unit has operated for the used.
time fixed by the running period tirer. Technical Reference #E3

Justification: New versions of NFPA 20 no longer
NOTE: Whenever the controller is arranged for require this feature. Hence, the system as
automatic shutdown, a running period timer set for installed, is within the current guidelines of
one minute for each ten horsepower of motor rating. this section. No autoastic shutdown of the fire
but not to exceed 7 minutes, shall be installed. pumps exists. Fire pumps have to be reset

manually af ter the starting cause has been
returned to normal.

i

520. Requirements for Controllers for Voltages in Excess Title
of 600 Volts.

321. CONTROL EQUIPMENT. Where equipment rated in excess D Does not apply: Voltage for controllers does not
of-600 volts is permissible (see Section 511) the exceed 600 volts, therefore article 320 through
control equipment shall comply with the requirements 528 ar? not applicable.
of Article 510 except as indicated in Sections 522 Technical Reference #E3
through 528.

__ - _ - - - - . . ,, . . -. . _ _ _ . __ . _ . _ - - - - - - , .__ -
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522. PROVISIONS FOR TESTING. The provisions of Paragraph Does not apply: see notes of 521
513d.2 shall not apply, but an ammeter with a
suitable transfer switch arranged for reading the
current in each phase shall be provided on the
controller. An indicating voltmeter with scale
calibrated to the high voltage supply and deriving
its source of power from the control transformer
secondary shall also be provided on the centroller.

523. DISCONNECTINO UNDER LOAD. Provision shall be made Does not apply: see notes of 521
to prevent opening the isolating switch under load.

524. LOCATION OF PRESSURE ACTUATED SVITCH. Special Does not apply: see notes of 521
precautions should be taken with regard to the
location of the pressure actuated ssitch called for
in Paragraph 515d(l) to prevent any water which may
be present due to leakage from coming in contact
with high-voltage components.

525. LOV VOLTAGE CONTROL CIRCUIT. The low-voltage Does not apply.
control circuit shall be supplied from the high-
voltage caurce through a step-down control circuit
transforser protected by suitable high-voltage
fuses. Its supply shall be interrupted when the
isolating switch is in the open position.

526. PILOT LAMP. For these controllers Section 514d
shall be replaced by the following:

_ - _ _ _ _ _ - - - _ _ .
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A pilot lamp shall be provided to indicate that Does not apply.
power is available. The lamp operating voltage
shall be less than the lamp voltage rating to insure
long life. The supply for the lamp shall be obtain-
ed from the secondary of the control circuit trsns-
former through resistors. if found necessary, or a
small capacity step-down transformer to reduce the
centrol transformer secondary voltage to that
required for the pilot lamp.

327. FERSONNEL PROTECTION FROM HIGH VOLTAGE. The Does not apply.
necessary provisions shcIl be made, including such
interlocks as may be needed, to protect the person-
nel from accidental contact with high voltage.

328. INTERRUPTING CAPACITY. The circuit breaker. or the Does not apply.
controller where it also performs the function of
the circuit breaker. shall have adequate kilovolt
ampere interrupting capacity for the intended
service.

530. Limited Service Controllers. Title

531. APPLICATION. This section is applicable to auto- Does not apply: Motors used are larger than 30
matic controllers for across-the-line type squirrel horsepower, therefore articles $30 through 332
cage motors of 30 horsepover or less. 600 volts or are not applicable.
less, where such use is acceptable to the authority
having jurisdiction. All of the requirements of the
preceding sections apply except as indicated la the
following:
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f 531a. MARKING. Each motor controller shall be ma-ked as Does not apply: see comments of 531
specified in Paragraph 511f except that the title
will be * Limited Service controller.' '

.
.

; 531b. The manually operated isolating switch mentioned in Does not apply: see comments of 531 (514a is not required.

] 532. CIRCUIT EREAKER. The circuit' breaker shall conform Does not apply: see comments of 531
, to 514b with the following changes
|
4

j 532a. It shall be approved for dasconnect purposes. Does not apply: see comments of 531
: ,

j $32b. It need not be a magnetic trip type. In general. Does not apply: see comments of 531
j the rating of a direct heated thernal element

| breaker should be the standard rating at or next [
j below'250 per cent of the motor full-load, current,

!

but not smaller than 150 per cent; and the rating of I
s

j an indirect heated thermal element breaker should be .

j the standard rating at or next above 125 per cent of
|j- the motor full load current.
-

l'
?i 532c. The calibration shall be of the fixed type to Does not apply: see comments of 531

|. discourage adjusting and tampering by unauthorized
;

i persons.
'

t
.

; 332d. The interrupting rating of the breaker shall be not Does not apply: see comments of 531
i
'

l' less than 10,000 amperes. ~

'

I

$

!.
;
i

$

!
*
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Chapter 700

ENGIME DRIVE CONTROLLERS

710. Requirements for All Controllers.

711. GENERAL Title |

|
711a. The following specifications covar controlling Informatiot Only |equipment of the combined nonautomatic and automatic

types for internal combustion engines driving
centrifugal fire pueps. Chapter 600 dealing with
the internal combustien engine drive also applies
where appropriate.

711b. Automatic-type controllers are recommended for use Information Only
only where the fire pump takes ite water under
positive pressure and their use is not recommended
where a suction lift is involved.

711c. All controllers shall be specifically approved for D Does not comply.
fire pump service. Technical Feference -- Vendor Information j

i

Justification: The diesel fire pump controllers )
are not specifically approved for fire pump I
s e rvic e . This report shows that the controllers
do not lower the level of safety as prescribed !
per NFPA 20. Satisfactory performance of the i

controllers has been proven by testing I

requirements and ever fifteen years of successful
operation.

. . .
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711d. The control panel shall be completely assembled. V Does not comply: The controllers were assembled
vired and tested by the manufacturer before shipment and tested at the plant.

from the factory.
Justification: The control panels were tested by
qualified personnel during plant start up.
Satisfactory performance of the controllers has
been proven by testing requirements and over
fif teen years of successful operation.

711e. Controllers conforming to this Standard shall be Does not comply: Electrical rating is not shavn.
marked " Fire Pump Controller * and shell show plainly
the name of the manufacturer. the identifying Justification: All requirements are met with the

designation and the complete electrical rating. exception of shewing the electical rating.
However, this information is ssailable through

the plant's document control centers. Our
perception of the intent of this section has been
met.

711f. The services of a representative of the manufacturer Information Only

may be required for installation and adjustment of
the equipmer:t. It shall be the responsibility of
the installing contractor to make the r essary
arrangements for this service.

__ _ _m._ ;._-........-...... . g



' .' _ . . .

. .

. .

--

...

O O O
CODE COMPi,IANCE VERIF1 CATION CHECKLIST

NFPA 20 - 1969
CENTRIFUGAL FIRE PUMPS

Information

Code Obtained By:
V-ValkdownSection

No. Code Section D-Document Summary of Results

712. LOCATION. Title

712a. The controller shall be located as close to as is V Comply
practical and within sight of the engine.

711b. The controller shall be so located or protected that V Comply
it will not be injured by water escaping from the
pump or connections.

712c A clearance of not less than 2 1/2 feet shall be V Comply
provided at the rear of enclosures designed to be

'

inspected and serviced from the rear.

713. CENERAL CONSTRUCTION. Title

713a. EQUIPMENT. All equipment shall be suitable for use V Comply with intent: Equipment in general is
in locations subject to a moderate degree of mois- suitable for use in the locations. Plant
ture such as a damp basement. Reliability of walkdown indicates no deterioration due to
operation shall not be adversely affected by normal moisture or dust accumulation.
dust accumulations.

NOTE: In areas affected by excessive moisture, heat
|may be useful in reducing the dampness.

|

'
'

. . . . _ . _ .

.

. . . _ . _ . _ . . . . . . . .
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No. ,

Code Section D= Document Summary of Results

713b. MOUNTING. All equipment except engine mounted shall V Does not comply: Equipment mounted on steel
be mounted in a substantial manner on a single. supporting structure, but all controlling
non-combustible supporting structure. equipment not in a single structure.

Justification: All equipment is mounted on
substantial noncombustible supporting structures:
however, all equipment is not within a single
structure. The different compenents are

connected via substantial noncombustible
4tructures. It is not though that having all j

equipment in one structure will add to the I

reliability of the entire system. Our perception ;

of the intent of this section has been met.
1

|

[
713c. ENGLOSURE. The structure or panel shall be securely V Does not comply verbatim:

Sounted in an enclosure (s) whicn will prctect the

equipment against mechanical injury and falling Justification: All equipment meets the require-

drops of water striking the enclosure from the ments of this section with the exception of the

downward vertical. transfer switch. The transfer switch ir not
protected against water falling from the dernvard
vertical. If we were to lose a fire pump due to
a * wet" transfer switch, the other three high

demand fire pumps would still b( available to
extinguish a fire. It has already been said that

any two pumps can arguably extinguish the largest
postulated fire. It is highly unlikely that more
than one pump veuld be lost at any one time due
to a " vet * transfer switch panel.

.. - _ _ _ _ - _ ,
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713d. LOCKS: All switches required to keep the controller V Does not comply: Locks do not exist on
in the " automatic" position shall be within locked controllers.
cabinets having break glass panels.

Justification: No locks exist; however, rigid
controls assure switches are in proper position.
In additien, due to the type of facility these
panels are installed in. problems with
tamperir.g by personnel are very rare. Our
perception of the intent of this section is met.

713e. WIRING DIAGRAMS. Title

713el.A viring disgram shall be providad end per=4cr:tif 7 Does not comply: Wiring disgrams are not
attached to the inside of the enclosure showing attached to the inside cf the panel.
exact viring for this controller ir.cluding a legend

,
of identifying numbers of indiv2ival components. Justification: Viring diagrams for fire pump

^-

conrrollers are available to plant personnel per
plant procedure. Our perception of the intent of
this section has been act.

713e2.All wiring terminals shall be plainly marked to Comply
cc: respond with the viring diagram furt.ished.

713f. CONNECTIONS AND V* RING. Title

713fl. Wiring elements of the controller shall be designed W Comply
on a continuous duty basis, exrept that tne conduc-
tors which are in a circuit only during the engine
starting period may be designed accordingly.
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,

713f2. Field Viring. All wiring leadinF from the panel to V Comply i
4

the engine and batteries shall h.ve adequate carry-
ing capacity and shall be protected against mechan- I,

ical injury. Controller manufacturer's specifica-
|

| tions regarding distance and wire size shall be
i followed.
< >

713g. MARKING. Each operating component of the controller V Comply i
shsil be marked to plainly indicate an identifying
number referenced to the viring diagram. The

!
,

I markings shall be located so as to be visible af ter
i installation.
4
1

713h. INSTRUCTIONS. Complete instructions covering the V Instructions not mounted on controller but
.; operation of the controller shall be provided and available per plant procedures.

conspicuously mounted on the centroller. Pump
operators should be familiar with these instructions4

'

and should observe in detail all of their provi-
siens.

714. COMPONENTS. Title I

a

1 '14a. Alarm and signal Devices (Da Controller) Title

i'

714al.A pilot lamp (s) shall be provided in the line side D Comply with intent: Lamp indicating power I

of the starting eculpment circuit to indicate that available is provided. Autoestic position not
the controller lo in the " automatic * position with indicated since an automatic switch is not
power avaliable for starting. The law' shall F: provided. Design of starting equipment accepts !accessible for replacement. an automatic or manual start signal. '

Technical Reference #E3

i

|
:

f
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NOTE: It is recommended that the lamp operating
voltage be less than.the rated voltage of the lamp
to insure long operating life. When necessary,

suitable resistors should be used to reduce the
voltage for operating the lamp.

714a2. A pilot lamp shall be provided in each battery D.V Comply
|- supply to indicate that batteries are connected to Technical Feference SE3
| the controller and are at least partially charged

l when J.e centroller is set in the automatic posi-

| tion.

714a3. Pilot lamps and a camoon bell shall be provided t D.V Corply
indicate trouble caused by: Technical Reference #E3

714a3(a) Lov oil pressure in the lubrication system.

714a3(b) High engine jacket water tem,erature.

714a3(c) Failure of engine to start automatically.

714a3(d) Shutdown frem overspeed (diesel cnly).

>
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1

i

714b. ALARM AND SIGNAL DEVICES (remote). Where the pump Information only: See belev for specific
room is not constantly attended, the controller compliance / noncompliance.

'

shall be equipped with contacts (open or closed) to
operate circuits powered by a source other than
engine starting batteries, not exceeding 125 volts,
for audible or visual alarms at a point of constant
attendance indicating the following:

714bl. controller has operated into a pump running condi- D Comply
tion. (separate signal) Technical Feference #E3

714b2. Controller main switch has been turned to "of f * cr V.D Does not apply: Design doas not utilize a main
manual * position (separate signal). switch to turn controller *off* or " manual."a

714b3. Trouble on the controller or engine (A common D Comply
signal may be used for trouble indication). Technical Peference #E3

714b3(a) Items in 714.a.3. Comply

714b3(b) Loss of A.C. power to the battery chargers and D Does not comply. Alarm or signal not provided
controller. This may be accomplished through use of for loss of A.C. power to battery chargers.
a drop-out type of relay. The relay contacts shot.ld Technical Feference #E3
close on failure of voltage. Unless the power is Justification: Although no alarm or signal is
electrically supervised as above, the controller provided for loss of AC power to the chargers,
should be arranged to start upon failure of this 'he batteries are verified to be charged at leastt

power. (See Paragraph 713.d.6) every seven days per Technical Specification
requirements. A defective battery charger would

L _

.
-. .
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|
be identified by this check. In addition, due to
the redundancy and independence of the system,
more than enough pumps exist to extinguish the j
largest postulated fire even if we were to lose a

l
diesel fire pump due to low battery voltage.

715. STARTING AND CONTROL. Title

715a. DEFINITIONS (from the National Electrical Code, 19t 8 Title

Edition).

715al.Nenautomatic - Nonautomatic means that the implied Information Only
action requires personal intervention for its
control.

applied to an electric controller, nonautomaticAs
control does not necessarily imply a manual con-
troller, but enly that personal intervention is
necessary.

715a2. Automatic - Automatic means self-acting, operating Information Only

by its own mechanism when actuated by some imper-
sonal influence. as for example, a change in current
strength, pressure, temperature or mechanical
configuration.

715b. This Standard contemplates that:

713bl. Nonautomatic controller shall be actuated by elec- (c= ply
trical manual means.

l

,
..
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1

1

715b2. Automatic controller shall be operable as a nonauto- D Comply
matic controller and also by other nonpersonal means Technical Reference #E3
such as: low water pressure, tripping of deluge and

i dry pipe valves, etc.

715c. NONAUTOMATIC. Title

715cl. Manual Electric Control at Controller. There shall Comply
be a manually operated switch on the control panel.

I- This switch shall be so arranged that when the
,

i- pumping unit is started manually, its operation
cannot be affected by the pressure switch so that
the unit vill remain in operation until manually<

shut down.
;-

| 715c2. Manual Electric Control at Remote Station. Addi- Comply ftional control stations for causing nonautomatic4

;

continuous operation of the pumping unit independent i,

of the pressure-actuated control switch may be !
provided at locations remote from the controller,d-

- but such stations shall not be operable to stop the ;3

unit except through the established operation of the i
'

controller.

| F
' 715d. AUTOMATIC. Title

|

715dl. Vater Pressure Control. An acceptable type pressure D Comply: (The intent of this requirement is met iswitch.having independent high and low calibrated by providing adjustable pressure switches with I
adjustments and which is responsive to water pres- adjustable dead band. However independent high I

| sure in the fire system shall:be provided in the '

and low adjustments are not provided.)
control circuit. Technical Reference SE3 and Vendor Information ,

,_ ,w. , ,,. .p - ,-- - -B ---+ - - --al - - - - - - - - - -
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NOTE: Test Device. Sultable provision'must be madt Does not comply.
for relieving pressure to the pressure switch to
test the operation of the controller and the puap. Justification: Pumps, controllers. and
(Figure 515.d.l. Appendix C.) associated equipment are tested regularly via j

other methods..
|
|715d2. Fire Protection Equipment Control. When the pump D Comply: Drop-out type relays are only required

supplies special water control equipment (deluge, when the authority having jurisdiction requires
dry pipe valves, etc.) and it is desired to start that the pump be star +ed immediately upon
the pump before the pressure control (s) would do so, operation of the fire protection equipment. The
the authority having jurisdiction may require the authority having jurisdiction has not required
controller to be equipped to start the pump upon the plant to meet this section of the code. In
operation of the fire protection equipment. The addition. due to the huge capacity of the system,
controller shall be equipped with a relay of the this siturh on is undesirable. In fact, ra

|drop-out type to start the pump when the fire extensivt- logic system of time delays and !
protection equipment operates. The relay shall be pressure set points has been set up so that this
actuated from a normally closed contact on the fire situatic. only occurs when it is absolutely
protection equipment with this circuit supplied by

,

|necessary.
the batteries. Technical Reference #E2 and E3 l

715d3. Sequence Starting. Controllers for multiple pump D Comply: Minimum of 5 second interval is provided
units shall incorporate a sequential timing device as determined from analysis of ECP 1-2-70-02.
to prevent any one pump starting simultaneoasly with: Technical Reference #E2, E3 and E9
any.other pump. If the water requirements are such
that more than one pump operates, the units shall
start at Intervals which will not permit a subse-
quent starting pump to. start until the previous pump-

,

has reached full speed. Failure of a leading pump,

to start shall not prevent subsequent pumps from
starting.

,

~. - ._ . -. .. -
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715d4.For sprinkler systems and standpipe systems where an D Comply
automatically controlled pump constitutes the sole Technical Reference #E2 and E3
supply or where required by the suthority have
jurisdiction, the controller shall be wired for
automatic start and manual shutdown.

715d5.Veekly Program Timer. To assure dependable opera- Information Only
tion of the pumping unit and its controller, the
controlling equipment may be arranged to automati-
cally start the unit at least once a week. A

solenoid drain valve on the pressure control line
shall be the initiating means. Such performance may
be automatically indicated on a recording pressure

gage.

715d6.Fover Failure Start. The controller may be equipped Information Only
with a power failure relay, which shall be time
delayed, to start the unit upon loss of A.C. pcuer
to the battery chargers and timers. (See Paragraph
714.a.3(b).)

|

715e. STARTING EQUIPMENT ARRANGEMENT. Title
|

715el.Two storage batteries, each complying with the Comply: (see Section 626).
requirements of Section 626, shall be provided and
so arranged that manual and automatic starting of
the equipment can be accomplished with either
battery. The starting current shall be furnished by
first one battery and then the other on successive
operations of the starter. The changeover must be
made automatically, except for manual statt.

I

_ . . . .
.. .. , . . . . . . ,
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715e2.In the. event that the engine does not start after D Comply with intent: (cranking continues for 10
'
,

approximately six attempts have been made, or after seconds more than specified time).
i approximately 1 1/2 minutes of cranking, the con- Technical Reference #E3

troller shall stop all further cranking and operate
the trouble lamp and bell.

715e3.In the event trat one battery is nonoperative, the D Comply
control shall lock-in on the remaining battery Technical Reference #E3 i

during the cranking sequence.

715e4. Circuits shall be provided in the controller to N/A
operate chokes or similar devices where required on

] spark ignited engines.

' 715e5.When dual drive units are used and one or both are N/=
under *=ttomatic control, see Paragraph 623.b. j
Breakage or disconnection of any wires that inter- i

connect the electric motor control and the engine -

control, or failure of either power source and/or
controller shall not interfere with the proper !

I operation of the other power source and/or its
controller. '

715f. METHODS OF STOPPING. Shutdown may be accomplished Comply
by either one or both of the following:-

;

j 715fl. Manual - by operation of the selector switch on the
controller or other shutdown features.i

1

715f 2. Automatic Shutdown af ter Automatic Start:

i
s

>

- .- - - _ _ _ _ _ _ _ _ _ - _ - _ _ - _ - _ - - - - _ - - _ - - . _ _ - - _ '



i

CODE COMPLIANCE YERIFICATION CHECKLIST
NFPA 20 - 1965-

CENTRIFUGAL FIRE PUMPS

i

Information
Code Obtained By:
Section V-Valkdown

No. Code Section D-Document Summary of Results
,

i

715f2(a) Normal - after starting cau:ses have been returned Comply with intent. Shutdown is manual but,

j to normal and the pumping unit has operated for the running period timer is r,ot used.
j time fixed by the running period timer. Whenever
j the controller is arranged for automatic shutdown a
: running period timer set for at least 30 minutes

! shall be installed.
!

| 715f2(b) Emergency overspeed shutdown - When the emergency D Comply
! overspeed governor operates, the controller shall Technical Reference #E3

cause the engine to shut down without time delay,
and lock out until manually reset.;

!

! 715f3. Anti-Dieseling. Circuits shall be provided in Does not apply.
1 the controller to sperate anti-dieseling devices I

where required on spark ignited. engine (see,

j Paragraph 629).
i

| 715g. EMERGENCY CONTROL. Automatic control circuits, the D Comply with intent: ( Automatic control circuits !
; failure of which could prevent starting, shall be are not completely bypassed for manual control.
j comple tely bypassed for manual cont rol. However, almost all conceivable failures of the
I automatic circuits would not prevent manual
i 33/197 control).

Techatcal Reference 4E3
,

i i
I

jj/245

i

,

I
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