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(Fire Pump Performance Test Report)

Py st Sl g et s Beptates

ANNUAL FLOW TEST REPORT (2022)
FOR THE MONTH OF MAY 2022
JOCKEY PUMP No.l (Clear Well #1)

Project Nave : Ui momasnhigammni fiia Msamnhully Service Date: 17052022 Tine : 930U,
1ob 1. : 5000027595 Coutract 0. Tectuiczm < WsANA (@ANWAING
[Customar Name - 13 eownambigamnssu fuia (ol Enginear : WIOWINM WOOGAIY
[Address - 19 w1 19 0. urayTa At oafiu iy o 3wl 70110 Remarks :
TeL: (093) 197-D311 Fav:
Attentioa : Ao suTan{ Daze: 17052023
UNITDATA

PUMP MOTOR CONTROLLER
Pump Brand : GRUNDFOS Brood : Buik-in Coatrol Brand : FIRETROL
Model : CR3-26 Model ;- Model : FTAS00
SN : A9644874)P20345 [SN:-  Horse Power : 5.5 Hp. SN :245279-01RE
[Pump spesd : 2.900 rpm. Speat : 2900 mpm. [J uLuUSTED (] FMAPPROVED
Flow Rate : 25 gpm. Type:- Power supply 380 V...3 Ph.. 50 He.
TOH.  : 197 pid Powcr supply : 380 V., 3 Ph., 30 Hz. Typestst [ DOL[]  SurDia
Max. working Pressure ; 256 pi Full Losd : 895 A

PRE-START UP DATA

P |t Suction Gate Vaive A Passed O rapssat [ NA
u | Dischuge Gutevave @ Pus [0 MNotPassal 0O wa
3. Mechanical sats (front) [ Passd [@ NotPasal O na
M
4. Vibration @A pusd O NotPasal 0 nva
P
MOTORTEST
w1 Inbosed ball bearing A Pased O wotpssat  [J na
2. Outboand ball besing [ Passd O wretpasat  [J WA




JOCKEY PUMP

ANNUAL FLOW TEST REPORT (2022
FOR THE MONTH OF MAY 2022

CONTROLLER TEST DIESEL ENGINE FIRE PUMP No,l (Clear Well #1)
1. Manual Suait - Stop ) Passed O NotPasal [m LN
o |* Automuatk Stn-Swp [ Pased O WotPased {74 B2 Project Name s U mowarnhigaamnin §18a (sannhuliy [Scrvice Dute: 17052022 Time : 9:30 1,
N |} PowerSupply Conditon_ixo V. ) Pased O Nkt [Na b no. : 5000027595 Contrsctno, Technician : WqIANA WAKNDINT
g [* MerekComorsen ZJDOL [ Suedea A Pased O Nobasat [JNA (Custonser Narre : Ui aenuashifgaainaan ida Qramahuliy Enginew © MBI Wa06AIqy
R [ OverkadRely LA Setai 20 A A Passea O RNotbasal  [JNA Address: 19 W05 19 0. ueyla arivn oAl o 1wfi 70110 Remarks:
& 6. Timer Of Relay (Set_10 Sevonds) @ Pased O Notpasal Owna Tel : (093) 197-3311 Fai.:
N 7. Prossure Switch Test (SarSet_-_psi) O Passd OO NotPassad @Ana Atzenton : umiial Date: 170872022
Stop Se_+_p Pased Not Passad NA
" (Stop i) O Pae O Rorp UNITDATA
E PUMP ENGINE CONTROLLER
R Punip Braud : PEERLESS Engine Braod : CLARKE Cautol Braed : FIRETROL.
[Model : 6AEF12 Model : TREHUFS0 Model: FTA 1100-JL12N
TEST DATA
SN : 628522 SN : 935585 SN 246352-07RE
1. Discharge Pressure__mi.
e UL LISTED (7] FM APPROVED | (7] UL LISTED [7] FMAPFROVED  [(Z] ULLISTED [7] FM APFROVED
2 Suction Presure i
E Pumpspeed : 2%00  rpm. Hone Power : 273 Hp Power supply 220V, | PH, 50 HZ
). WaterFlow Rae__-_gom.
Flow Rxze @ 1,500 gpm. Engine Spead : 2,800 rpm,
4. Reti Valve Setting__psi, Pump Spead__n
4l g Sp P : oM. ;160 pi Powerepply : 12 VDC.
5. Voluge (RS, ST, T-R)_196, 307,397 Volt
Max. working Pressure: = pei
6. Running Amperage (R, S, T)_32, 3,1 33 A,
o . PRE - START UP DATA
. Pressure cutin_____psi.
e .. 1. Suction Gate Valve @A raet O wvarsat  [J wa
s, P P
9. Working Prosa. s 2. Discharge Gate Valve @ Pased [ NotPasat O na
u 3. Inboard ball bearing (] Paswa [ NotPasa 0O ~vaA
M |+ Outboand ball bezsing Passed O Notpasat 0 na
Remark : p [} Pesking Seal (front & back) @ pasa O NotPasad 0O wa
- - - - - 6. Suction pressure 44 i Dischange presvure 153 i Passed Mot Passal NA
1. Fave unToaquin1i1 (Mechanical sea) il dou i z 8] o
v T T ENGINE TEST
21195 TANT 1AM (Pressure gauge) v niod 1 inhiga diudn
E 1 Manual Crank on Batery ¥ | @A rasse O retpsat [J Na
N | Manual Crank o Battery #2 Passed O NotPasad O na
G [N LovoRPrestuce 65 pek Passd O NotPasa O wa
4. Fuel Proware__=_pei. O Pus O Motpasad @ naA
! N
5. Water Temperaure 23 °C A pasa O Notrasat O na
o 6. Serviee Mour Meter_278.1 /2787 e, A Pasd O NetPasad 0O na
E | Taboewr_2800 g @A Pt O MNetPasal  [J NA
DIESEL ENGINE FIRE PUMP
CONTROLLER TEST
1. Clhiecking Starting Bartery & | 7] Passed O Notpasat O~
2. Checking Starting Bastery 52 @A Passd O Notpasal OnNa
€ |3 Awomatic Stant by Draining Water System A Pased [J  NotPassad awa
O [|* MamwalSwp by Engine Shut Do A Passed [ NotPased [ L2
N [P Bty Qumers 101238 Voo ) @A Passed O WNotPasal [ L2
b
6. Daniery Charger# 2 (12,98 Vols ) Passed Not Passad NA
T @ o o FIRE PUMP PERFORMANCE TESTS (Annusl Test, Year 2022) Test Date M 12,02
7. Test Chuarger Malfuaction_=_ VDX A Pased O Netbasad  [CJNA
Nersber : N 1 (Cleer Wl o et : Pz Ruom
R fx Automstic Weekly Staning Test O Pased  [J Notbasd  @ZJNA Lt . e
0 [SDy.- Swp Day_+_Time_=_,
- 3t Numbar At 2 6 7
Lo [P Weter Temperaure 13 "¢ @ passed O mepssa OIva B4 wmber th 4 3 s 3
10. Low O Pressure_68 psh 2] Pased [ NotPasal Cva Perscat of rated permp discbarge test 0% 26% 0% 5% 100% 128% 150%
L 11, Engine Over Spead ] Passed O s O~A M Rate (g7m ), Actal Test " 316222 1% 1% L1208 150122 1A76.08 22508
E 12, Faitad to Start 7] rassed [ NotPassal OnA Sectica Pressure (pai) | Actual Test 3 6 S8 52 4 3 i
R [0 Timer O Retay (Set__= i) [ Pasat 0 Mobasal  ZINA Dhsstarge Pressere (pai ), Actust Test 200 150 153 1 153 120 100
14, Pressure Swisch Test (Start Set_AS psi) O Pascd O NotPassat @A et Provees (pad ) (Dhseharyy Presvae Menss Socion Pressare) 191 1 2 1618 186 &) »
(Stop Set_2 i) Manual Sty Permp Specd (), Actuat Test 29130 295 20014 sy 28662 25508 28028
0 0 L
TEST DATA
1. Discharge Pressunc__ 153 poi

Suction Pressire,

44 i

3. Water Flow Rate__1,50122 e

4. Pump Spead__ 28662 rpon Relief Valve Settng_1S5 psi.
5. Presurecut-in 65 psi

6. Working Pressure___15)_pii

Remark :

= r ) PR n
LanasiannuGrisumiswdiozs nmnhou figa

2 ihfuiufaiuase Ol Pressure Switch

D ey —




FIRE PUMP PERFORMANCE TESTS (Ansual Test, Year 2021) TotDge  Setemberd, 2031
Porsp Nersber: No | (Qlese Well 51} Tt o , @ Pep O (Ve 2021) B P Corve (Ve 302
= Flow Rate and Pressure Record Y acation Pamg Rt Pemsp Nember: Qlear Well No
Test Narmber (s Puiet) 1 2 3 4 s 6 7
11 diasmnlasd i
Percent ol rated preep discharge st o w0 5% 100% 125% 150% ] =
[Rlow Rate (spea) , Actsad Test L} 35706 150559 112518 15099 157516 2350.16 :
acticn Pressere (pid ), Actat Test 36 3s 33 29 2 1 235 - —
150 -
Discharge Pressare (gsi) , Acted Test 198 158 151 10 153 130 102 = id . wEEE
et Presvre (i ) (Dhacharge Preavare Misas Séctoa Freawere) 1914 1848 ma 1671 151 1 10225 B e o olids
T
Purmp Speed (pea) , Actasd Test 29192 29350 25595 23665 2816 2558 252 £ ! L
I3 ] = EEREE T Iy
E 100 T
0 Frs e o A o N 4
@
» —
20
0 |
L 250 00 750 1000 1250 156 175 2000 130 2500
Flow Rate (gpm.)
ANNUAL FLOW TEST REPORT (2022)
FOR THE MONTH OF MAY 2022
JOCKEY PUMP N ar Wi M.#
Project Narwe: i1 aatunsnhifgammng s duia (il Scrvice Date: 17052022 Tie 1 11:00 1.
1cb v : 5000027895 Coutrscno. Tectuicisn : Waqada BuNMNG
[Customer Name : 13 aowanhigammna fifa (s Engineer :  1IGWIMM WOOOAITY
Adress 19 11 19 0. ueayTa i o4l o, 1w 70110 Remarks :
Tl : (093) 1973311 Fac:
FIRE PUMP PERFORMANCE TESTS (Annusl,Test Year 2022) TotDee ‘M1l 222 =
[ Atiention : usuia Dxe: 170052022
Pursp Nazzber : No 1 (Clear Well 51) Locstion  Pemp Room
UNITDATA
ol % 1 e R e X 1D A SONIE P M) PUMP MOTOR CONTROLLER
fendouquibiundit] sroghanaiocndu S A O Ak P RSN O Pump Brand : GRUNDFOS Brad : Builin Control Brand : FIRETROL.
el Raiod) Swnedichn sy udeya fidorquiliudnlizuie 1 Model : CR3-24 Modal: - Maodel : FTA 550F-AGOOSF
don T 28 0 2020 hnagh the v ln&Aoni 5 - A98513390P1 1414 sy - SN : 93451101
Pump speed : 2917 rp. Spead : 2920 pn. [Z] ULLISTED [Z] FMAPPROVED
2 0 Frtanm T (ow Rsze) funnsiuvatadosquidiitawda o Wi i 5 Mol Flow Rate : 25 USGPM. Type: 40KW, Power supply 390 V.3 Ph., 50 Hz.
Aldiunrlouda doiwnliidoy {13 (Ocigieal Purmp Cerve) HETORS TDH. 180 psi (1255 m) Power spply : 380 V., 3 Ph., 50 Hz Typestrt (7] DOL[]  SwrDida
Max. working Pressure: - psi. FullLosd : 874

PRE-START UP DATA

P |1 Suction Gae Valve Pased [0 nothesat [ NA
y [ Dischuse Guevahe @A Pasd O NetPasal 0O nNa

3. Mechanical st (front) @ puxd O varsd  [J NA
M |4 Viadon A Passd [J NotPasal 0 wa
(2

MOTORTEST

w1 tnboand bl bearing 7 passet O napsat [ waA
i 2. Quibosnd ball bearing Passed O nerasa [ na




JOCKEY PUMP

CONTROLLER TEST

ANNUAL FLOW TEST REPORT (2022)
FOR THE MONTH OF MAY 2022
DIESEL ENGINE FIRE PUMP No,2 (Clear Well #2 , PAL#16)

c |1 Manual Sunt-Stp 2 Pased O wotbasal  [JNA
o |* Automutic Str- Swp O Peset O Nobasat [ZNA Project Name: w0 mamarnbifgammnsay fidn (sl Service Date: 17052022 Time ¢ 11001,
N [P Power Supply Conditon_ls0 V. ) Pased [J NoPased [N 1ob oo, : 5000027595 Cuntrzct oo, Techinican : WIAqIAnA nduNAIN
g | ManekComcurSen [Z] oL [ SerDén Passed O Notkasat  [JNA Cusomar Name : Wi auumibhfgacnaag fifa Qsaamahuliy Engincer ¢ AGWION W00LATYY
p 5 OverkadRely 10 ASctac 85 A ] Passed [ L Address: 19 W 19 0. wagla asivn oafuldy o st 70110 Remarks :
o 6. Timer Off Relay (Set_10 Seconds ) [ Pased O NotPasad AN Tel : (93) 197-3311 T 5
‘ 7. Prossure Switch Test (StarSct_72 i) O Passd O NotPasad Ana Auenton : qusvial Dace: 170572022
4 (Stop Set_87_pi) O Passet O NotPasat {7 LI INIEDATA
E PUNMP ENGINE CONTROLLER
R Punsp Braud : PEERLESS [Exgive Draud : CLARKE Coutrot Brasd : FIRETROL
ISTOATA [Model : BAEF20G [Model : DQAH-UFAAS3 [Model : FTALIO0-JLUN
- - SN : 9927074773-10-4 DLH00Q00430621 SH: 1045724-01RE
X Dbd_m“ ﬁmm_‘fn 7] UL USTED FM APPROVED | (7] ULLISTED [7] FMAPPROVED  |[Z] ULLISTED [7] FM APPROVED
(- Al Prers._ah_ el Pump sped 1 1,760 pm. Honse Power : 375 Hp. Power supply 220V, | PH, 50 HZ
it Flow Rae 2500 gpm. Engine Spead : 1,760 rpm.
{rertate Sttt Py Spdeol = e TOH. Do164 i Powersupply : 24 VDC.
RGPS SRR 0 Yo Max. working Pressure : 182 psi.
6. Running Amperage (RS, T)_6.5.65 65 A.
7. Pressure cutsin__72 pii PRE.-START UP DATA
8. Pressure cuil_87 pei 5 | EmCu @ raset O wverwsat [J N
9. Working Prosime.__pu 2 Discharge Gate Valve Passed O NotPasad O naA
U . tabosrd ball besring 7] Passed [0 NotPased 0 wa
M |3 Outboand ball bearing Passed O NotPasal 0O wa
Restaikes p [P Paking Seal (front & back) @ Passed OO NotPasal O wa
1. Wi Faus s ludinio s o (Pressure Ga FR e o8 Sl I (] [0 e S v L
ENGINE TEST
E  |I. Manual Crank on Butery # | @A passd [0 NotpPased O wa
N[ Mamal Crank on Batery 2 @ Passed O Mepesad  [J NA
& 3. Low ol Pressure__S5 pii. A Passd O Notrasad 0O wa
4. Fuel Provame__= i, O Passd O Notpasal @ na
! 5. Water Temperare 70 °C D rased O notpasa O wa
N Leisaviositonr Meter 161471619 b, @ Pusy O hoetPasw 0O wa
7. Techoaseter_ 1800 rpm. Passed [ NotPasal O wa
DIESEL ENGINE FIRE PUMP
CONTROLLER TEST
1. Qliecking Starting Rastery # | 7] Paced [ Notpasat [ Y
2. Chiccking Starting Batery # 2 [ Passd O Notpasa Ona
€ |3 Awoniic St by Draining Water Sy siean 7] Paat O NotPassad [m BN
O [ Masual Swp by Engine Shut Dowa Passed O NotPasad awa
N 5. Battery Clarger # 1 (_26.07 Volw) A Pased [ NotPasad N
. 0 G i
T : ::TS::;:::::LA_WZLC g :::: g :: :‘:‘: g:: FIRE PUMP PERFORMANCE TESTS (Annual Test Year 2022) TotDse  Mylnwn
R [ Astomasic Weekly Staning Test [ ket [ Nobassd  ZJNA P Noaber{ M2 Ol Wll 2L ALENED Foil i
0 [SunDiy- Time -, Swop Day_=_Time_=_,
Lo [o Weter Temperaure 10 °c @ et O Narsat Ona [l 4 1ol ! 2 ! d 4 ) ?
10. Low O Pressure__S5 pei 2 Paset [ Nt [(JNA Perveet of rated parmp tisctarge tent o 2% s 5% 100% 125% 150%
L 11, Engine Over Speed m Passed D Not Passad DN/,\ Fow Rate (gpen) . Actual Tent L] 625821 1251 46 157584 2501 ARELE L) 3510
E 12, Faited to Start A Passed O NetPassed Ona [S5t0n Prosvure (pai), Actial Test 65 65 65 6s 61 62 S8
R 13, Timer O Relay (Set__~___min) O Passed 0 NotPasal ANaA [Drscbarge Pressure (psi ), Acted Test 196 195 192 185 s 160 1
14, Prossnre Switch Test (Start Set_65 pii) O Passed O Notrasad ana [Net Preswre (psi ) (Drscharge Presvere Miwss Suction Pressese) 195 158 1885 1788 1586 11y 142
(StopSet_- psi)  Mamaal Stop [P Speed (pra ), Act Test 13139 15990 19015 120 1784 17 17
TEST DATA
1. Discharge Pressure__ 175 pei. Ol Pesmp Corve Dty (FEFRLESS ol - $AFF296)
2. Sucton Presure___64 i
3. Water Flow Raze_ 2,501 46 epm. [n e Rete pen)  Onigizsd Permp Curve | o [ e [ 1w [ s [ 200 | s 175
4. Pump Specd LIRSS spm. Resef Valve Setting_175_ i b e (i ) Ol Prmp Cive [ w [ w [w [ o [ [ e
S. Presurecutin___ 65 psi
6. Working Pressure__178 i,
Rentark :

L NATIANTIAY (Compound gauge) woaiod wgadhja

- L} - s 3 W a2
2 lodwvaaniasoud Hnsnuioanualiiedw'lode

IR ¥ 7 17 'y - T 2
3 hidigaddouamummmaimdownfigaiei nledo veuaiosoud




FIRE PUMP PERFORMANCE TESTS (Annusl Test Year 2022) Tt Daze F M 12,2022
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Description of Test Standard
Flow tested using a six-inch electromagnetic meter Krohne model IFS-4000F, serial number C7874-03/359.
This electromagnetic meter is used as a master meter and was calibrated against Krohne's master meter,

which is proven regularly against a fixed-vol tank. The calibrati ificate of this tank d the
tracebility to national standards, which realize the physical units of ding to the i i
System of Units(SI).
Calit Data for Unit Under Test
5 FLOW STANDARD| UNIT.UNDER TEST -
‘AVERAGE FLOW FOR g o e SCALE' |REPEATABILITY)
REFERENCE:(mhour) TOT AL(%LE)D FLOW TOTALI(L::)D FLOW (i) ) PASSED
304.506 5075.096 4626.037 1.097 0.13 YES
178.374 2972.898 2721.570 1.092 0.04 YES
53.093 884.878 812.667 1.089 0.13 YES

Standard Deviation: +0.26% of Reading

Calibration Date: ~ Mar. 03,2022

NOTE: The Scale Factor has already been programmed into Menu 45 of the meter.

lisa

Calibration Conducted By

Poge 1 of |

Carbon Steel Pipe ,1.D.=156mm,Wall=6mm
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CMIT=MET MITMETMIT s MIT« MET» MITMIT= MUT s MITs MIT<MIT= METMIT - MEFMIT METSATETMIT S

MIT M MIT= MIT > MUT« MET = MUV MEP<MIT=MET= MIT MIT» MY

MIRACLE INTERNATIONAL TECHNOLOGY CO,,.LTD

214 Bangwack Rd. Bangpai Bangkac Bangkok 10160
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http//www.mitin.th

CALIBRATION C ERIYFICA TE
“ .

Customer : Pyratech Engincering Co.,Ltd.

19/29-30 M.13 Soi Navamin 50, Navamin Rd., Klongkhum,
Buengkhum, Bangkok 10240

Equipment 3 Pressure Gauge
Manuficturer
Model

Serial No.

1D No./Tag No.
Date Reccived
Date Calibrated

10-Aug21
1i-Aug-21

Calibrated by Mr. Somjet Onbua

Calibration Method or Calibration Procedure Used

In-house method : CP-07 base on DKD-R 6-1: Edition 3 2014,

This certificate is traccable to national standards, which realize the units of measurement according
to the International System of Units (S1).

Result of Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor & =2,y

ing a level

AL LN« LT » AL

PIAL« LT < LEIN = LU~ L TIA = LU - LEN < LON - DHIA

« MIL=MIT NI VP« MIT =MIT

1 +MIT=M

=ML+ MIT

Certificate No :

Environment

Ambient Temperature :
Relative Humidity :

AD2108-102-0002

SAMTT-MITMIT MITsMIT-MIT-MIT- AT MIT=MIT=AIT= »MITNET METs MIT <MD= MIT MITMIT-MIT 2

@s+2C
(50 + 15)%RIL

UUC Reading

S1D Reading (psi)

Before Adjusted

STD Reading (ps)
After Adjusted psi £psi

UUC Error Unecertninty

0.0
507
100.8
1512
2010
250.6
300.1

= 0.0 14
-0.7 14

14

14

14

14

14

STD =Standard
UUC = Unit Under Calibration
Calibrated condition :

Description of UUC :

Pressuce Medium
Mounting Position
Reference Level

Conversion Factor

Range
Calibration Range
Scale Interval
Resolution

Used & T ility @

Air : Density = 1,19 kg/m’* @ 20°C, 1 bar
Vertical

at center of its dial

Multiply by 6.894 757 1403 - Pa unit

I LA LON = LUA = LT -.I.Il\

Als LUAL = LUA = LTAC LT < LI

< LIIA LIV = LA+ LA - LT = L1 = L

ly 95 percent. The International System of Units (SI) through

“This certificate may not be reproduced other than in full except with the prior written approval of MIT Certificate No. AD2101-289-0001 for Pressure Calibrator 70 bar Serial No. 3544972, Due 02-Feb-22

[ AT MIT+MIT=MIT-

the Technical Manager, Miracle International Technology Company Limited.
End of Certificate

~NIET «MIE= MIT-MIT-MIT>MIT

( Mr. Tassanai Suksukon )
Technical Manager

CERTIFIED

Approved by :
Page 1 of 2

« MIT=NIT-MIT-MIT

MIT

sQ-i—h-ﬂ_ Page20f2

T MIT= M MIT MIT> MITMITMIT

«MIT»MIT

SMEF=MEE MIT=MIT«MIT<MUT=MIT - MET = MIT < MEE=MIT

" Date Received

AV,
MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD w’

214 Bangwack Rd. Bangpai Banghkae Bangkok 10160
Tel.: 0-28654647-8 Fax: 0-2865-4649 hutp:/Awww.mitin.th

CALIBRATION CERTIFI @%E{

‘milmma. 21081020001

Customer + Pyrotech Engineering Co. Ltd.

19/29-30 M.13 Soi Navamin 50, Navamin Rd., Klongkhum,
Buengkhum, Bangkok 10240

¥ IS GatEes |

Serill;;; :
D No./Tag No. 1
3 10-Aug-21

3 T-Aug2l

: Mr. Somjet Onbua

Date Calibrated
Calibrated by

Calibration Method or Calibration P'rocedure Used
In-house methed : CP-07 base on DKD-R 6-1: Edition 3 2014,

This certificate is ible ta national dards, which realize the units of measurement according
to the International System of Units (S1).

Result of Calibration
The n:pohcd uncertainty of measurement was based on standard uncertainty multiplicd by a
coverage factor k =2, providing a level confid

ly 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of
the Technical Manager, Miracle Intemational Technology Company Limited.

( Mr. Tassanai Suksukon )
“Technical Manager

CERTIFIED

Approved by :
Page | of 3

AMET-MEEMEEMEE=MEEMEEMPEeMETS

VI s MIT < MIT < MET« MIT= MIT + MET-MIT~

Certificate No

Environment

Relative Humidity @

Positive

Ambient Temperature :

AD2108-102-0001

(25+2)°C
(50 15)%RI

UUC Reading

STD Reading (psi)

st Before Adjusted

STD Reading (psi)
After Adjusted psi =psi

UUC Error Uncertainty

0.0 0.00
50

10.0

150

200

250

300

- 0.00 026
= , . 026
- X 026
026
026
026

STD =Standard
UUC = Unit Under Calibration
Calibrated condition ¢

Description of UUC ¢

Used &

Pressure Medium
Mounting Position
Reference Level

Conversion Factor

Calibration Range
Scale Interval
Resolution

“The International System of Units (S1) through

MIT Centificate No. AD2105-007-0001, AD2105-007-0002, AD2105-007-0003 for Pressure Calibrator Druck DIl
610 Serial No. 6103324208, Due 20-May-22

A1EMEEMITS MEEs METNT MUP=MET<MEE= MET-MIT« MITMIT

Air : Density = 119 kg/m’ @ 20°C, | bar
Vertical

ateenter of its dial

Mulliply by 6.894 757 E103 - Pa unit

End of Certificate

H-ﬁi Page3 of 3

SMET=MUT = MIT ML MITMIT=MIE




“MET-MIT+

T=AUTMIUT-MIT-MITMIT-M

SMIT-MIT=MIT-

ATTAMFESMET MIT N NP« MEF <MD« MIT 8T

Certifieate No : AD2108-102-0001
X Ambient T

Relative Humidity :

Negative

NEE S MEP s NEF SIS N NLUP=ATET MUL= MIT= M

@sL2yC
(S04 15p%RIE

UUC Reading STD Reading (inflg)

inllg Belore Adjusted

STD Reading (inllg)
After Adjusted

UUC Error Uneertainty

inllg L inklg

-30.0 2985 *

280 -28.03
-20.0 <2005
-10.0 -10,04

0.0 0.00

- -0.15 0.53

0.03 0.53
0.05 053
0.04 053

= 0.00

Marked * are not included in the NSC-ONSC acereditation schedule for our laboratory.

STD =Standard

UUC = Unit Under Calibration
Calibrated condition : Pressure Medium
Mounting Position
Reference Level

Conversion Factor

Description of UUC : Range
Calibration Range
Scale Interval
Resolution

M Used & T

The [nternational System of Units (SI) through

MIT Certificate No. AD2105-007-0001, AD2105-007-0002,
610 Serial No. 6103324208, Duc 20-May-22

Air : Density = 1,19 kg/m* @ 20°C,
Vertical
atcenter of its dial

Multiply by 3.386 389 13403 - Pa unit

inllg
intlg
inily
inllg

, AD2105-007-0003 for Pressure Calibrator Druck DPI

O —frd Page2of3
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ADMINISTRATION 07 GENERAL REQUIREMENTS 013
NFPA20 114 This standard does not cover the renquirements for insal- esute in the suction piping, while monitwring preswre in () Pump rating gom% ___pi____pm
Latia wiring of fire pump units. the suction piping through 4 sensing live, (7) Suction main size, length, location. Gpe and chis/
Standard for the . . ; . e terial, iint jon t
1.2 Purpose. The purpase of this stundard is w provide 4 33.67.3 Presse Control Valve. A pilotoperated presure- :,'['w‘,"; e Ll i
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IMPORTANT NOTE: This NFPA document is made anu'hbltﬁr
use subject to importard notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this docureent
and may be found under the heading “Iportant Notices and
Disclaimers Concerning NFPA Standards.” They can also be

at wewpa.org/disclaimers or obtained on request from NFPA.

rongh fhe
tice Interim Amendinents (TLAs). An official NFPA Standard at any
point in time consists of the aurma edifion of the documandt, together
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11* Scope.
LL1 This standard deals with the selection and installation of
puamps supplying liquid for private fire protection.

112 The supe of this document shall indude liquid
wapplics: suction, discharge, and auiliary equipment; poer
wpplic, includinig pver sapply arangements: electric drive
and control; diesel engine drive and control; steam turbine
drive and contral; and acceptanee tats and operation.

113 This standard does not wnver system liquid supply
capacity and presaure reuirements, nor does it cover require-
ments for periodic inspeetion. testing, and maintenance of fire
pump e,

1.3 Application.

13,1 This standard <hall apply o centifugal singlestige and
multistage pumgs of the hotizontal or verdol s design o
ponitive di

et pumps of the borizontal or vertica shaft

1.3.2 Renuirements are establidied for the design und installe
fion of siogleatige and multstage purps, punp drivers, and
asadated cquipment.

14 Retroactivity.  The provisions of this standard reflect @
af what is necessuy o provide an acceptable degree

protection from the bazards addressed in this sundad at
the time the standard was isued.

14,1 Unless othernise specifiead, the provisions of this stund-
ard shall notapply to facilitics, equipment, structures, of fnstd-
Litions that existed or were approved for construction: or
installation prioe (o the effective dute of the sandad. Where
specified, the peovisions of this st shs i

irisdiction

142 In thawe cises where the authority having
determines that the existing situation unscceptable
Qegree of risk, the authority haviug jurisdiction shall be peemit-
ted o apply retsructively any portions of this standard deemed
appropriite.

143 The retnucrive requirements of this standurd shall be
rcmlillﬂl 1o be modificd if their application clety would he
mpractical i the judgment of the authority having jurisdic-
tiom, and only where it is clearly edent that @ reasonable
degree of sfety is provided.

15 Equivalency. Nothing in this stndard is inteaded (0
prevent the use af systems, methods, or devices of equivilent or
superior quality, strength, fire resistmnce, effectivencss, durabil-
fty, and safety ner thuse prescribed by this staudad.

151 Tediwicl documenution shall be submited (o the
anthority huving jurisdicti qui

15.2 The systern, method, or device shall be approved fur the
iutended purpase by the avthorits having jurisdiction.

1.6 Units

1,61 Metric units of mesauenent in this stndard are in
accordance with the modemized metric system bnown s the
Tntermational System of Units (S1).

162 Litor und bar in this standard are outside of but recog-
nized by SL.

163 Uniteare listed iu Table 163 with conversion factoes

1.64 Comersion. The converdon procedure it muliply
the quantity by the: comvenion factor and then round e result
to an appropriate number of significant digits.
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33,674 Pressure Reducing Fake. A vahe designed for the
purpose of reducing the divmstream water presre under
both flawing (residial) and noutlosing (i) conditions.
{14,2013)
3.3.67.5 Relief Valce. A divice that allowes the diversion of
Tiquid to limit exces pressure in a gaten.
3.3.675.0 Circulation Relief Valv. A valve wed t cool
pump by discharging  small quntity of water, This vilve is
sepurate from and independent of the main reliel valve.
33.67.6 Unloader Vake. A valve thut s designed w reliae
excess llow belonw pump capacity al set pump pressure.

3.3.68 Variable Speed Pressure Limigng Control. A speed

contol system used o limit the wial disharge presure by

reducing the pump driver specd from rated speed.

$.3.69 Variable Speed Suction Limiting Control A speed

Cconirol system wwed 10 maintin 4 misinum potive sicion

presure at the pump inlet by reducing the pump driver speed

while monitoring presure in the suctiva. piping trough 3

sensing line.

3.8.70 Velocity Head (k). See 33256,

3371 Wet Pit. A timber, conerets, or musonry enclosure

Liavinng @ screened inlet kept partially filled with water by au

pen by of water such s a pood, lake, or streim.

Chapter 4 Geoeral Requirements

41 Tis stanidad shall apely centrifugal single-
stige and multistsge pumps of the horimntal or vertical shaft
desigu and positive displacement purups of the horizoatl ot
vertical shaft design.

42¢ Approval Required.

421 Starionary pumps shall be selected based on the cndi-
tions under which they are t be installed and wsed.

4.2.2 The orit i

(@) Location and elevation of stiic and residual et
giuge with relation to the elevation eference
point

(1) Flow location

(€)  Sttic presure, pi (har)

() Residual pressure, pi (bar)

(¢} Flaw, gpm (L/min)

Date

() Time
(h) Name of person who conducted the fest o
supplied the information
(i) Other sources of water supply. with presure o
elevation
(1) Other snurces of water supply, vith presure or devation
(12) Pump driver details induding manufscwrer and borse-

er

(18 (ittage fur electric matordriven pumpe

(14) Fuel system details fur dieschdriven pumps

(15) Controller manufactirer, fype, and rating

(16) Suction and discharge pipe, fitting. and valve types

(17) Test connection piping and valves

(18)  Flons meter detils, if applicable

(19) Pressure maintenance pump and controller arrange-
ment including sensing line details, if applicable

424 Each pump, diiver, coutralling equipment, posier supply

and wrangement, und fiquid supply shall be approved by the

authority having jusisdicion for the specific field cmditions

encounterad.

43 Pump Operation.

43,1 In the event uf fire pump operation, qualified personnel
shall repond 0 the fire pump Incation t determine diat thie
fire pump is operating in 4 sithsfactory funner.

43.2 System Designer.

4321 The system designer shall be identified oo the system
design documents

“hl be given complete infurmation concerning the fiquid ar
power supply clurcterisics.

423 A complete plin and detailed data describing pump,
driver, controller, poswer supply, fittings, sucrion and discharge
connections, sud fiquid supply conditinns shall be prepared for
approval.
4231 Plans shudl be drm to an indicated scale, on sheets of
uniform size, und shall indicate, asa minimum, the items from
e follssing list that pertain w the design of the systen:

(1) Name(s) of owmer and ocenpunt
waation, includiog street addres
Point of compass
(4) Nanie and address of instilling contractor
(5) Pump mabe and model number

1322 ble minimum evidence of qualificaions or
centification shall be provided when requested by the autharity
Iving jurbsdiction.

4323 Qualificd personnel shall include, but vot be limited
0. ane or more of the follssing:

(1) Perwuoel who are factory trained and cenified for fire
purp system design of the specific tpe and braud of
system heing designed

@)* Personnel who e centificd by a nutionaly recognized
fire protection certificition organization aceeptable
the authority haviog jurisdicion

(%) Persnnel who are registered, licensed, or cenified by a
state or local authority

4324 Additional evidence of qualification or cenification
<hall be prermitted to be required by the AHJ.
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Vo car

a fire purp o pump driver shull be inaalled in the suction

piping.

41592 The following devices shall be permined in the

suction piping where the Tollowing requirenients are miet:

(1) Check valves and Tackflow prevention devices and asem-
Bies sl be permitted where required by oter NFRA
standards or the wntharity having jurisdicion and insta-
led in accordance with Section 123

v haviug jurisdiction cequires positive

prevare t be maintained on the suction piping, a pres

sure sensing line fur 4 bow wution presure contol,
spevifically lited for fire pump service, shill be permitted

t be connected o the suctiou piping.

ites shall be permitied w be instalad in the suction

piping or stored water supply and anangel i acti-

vate @ sigual if the pump suction presure o watee level
Lalls helow a prodetermined minimum.

() Suctinn struiners shall bee permiteed o be installed in the

suction piping where required by other sections of this
standurd.

(5) Other devives specifically permitied or required by this
standard shill be permitted.

41510 Ant-Vortex Plate. Where a taok is wed as the
suction snurce for 4 tire pump, the dischuarge oudet of the ).
shuall b equipgent with an asembly that controls vortex flow in
acennance with NFPA

416 Discharge Pipe and Fittings.
4061 The discharge components shll consist af pipe, vahes,
and fiings extending from the pump diclunge Mange o the
syatems side of the dischuge valve.

(]

4062 For multistage multipon punps, e discharge compo-
vents for each port shall consid of pipe, valves, and fittings
extending from the pump port dischange lauge w e syem
sitle af the discharge valve for that port.

4.16.3 The presaue ruting of the discharge componeats shall
be adequate tur dhe nuximum total dischange bead with the
pump operating at shutoll and rated speed bt shal not be les
thw the rating of the fire protection system.

L16A% Stevl pipe with Munges, sereweed joings, or mechanicd
wroever joints shill be used above ground.

4165 All pump discharge pipe shall be ydostaicaly teted
in aceordance with NFEA 13,
416.6° The sizee of pump discharge pipe und firtings shall oot
Ve B thian that given in Section 427,

4167° A listed diech, valve o backllow preveater stull he
instulledd in the pump dischargss iswebly.

41680 A listed indicating yate or bueelly vale shall be
insalled on the fire protection stew side of the pump
discharge check vabve.

4169 Where pumpn are installed in series, u butterfly valve
sluall ot be installed between pumps.

4.16.10 Low Suction Pressure Controls.

406,101 Suction presore regulating valves that ure listed for
tire pump service and tut e suction presute sensitive sl
Le prermnitted whee the authority baving jusisdiction requices
povitive: pressure to b maintained on the suction piping.

416,102 Where u suction presaire regulating valye is used, it
shill be installed acenrding to munuticnnen recommenda-
tions iu the piping between the pump and the discharge ched
valve.

16103 The size of the wicion presvire reguluing vilve
sl ot be less than that given for dischange piping in
Scction L

A16.104 The friction s thiomgh a suction presi
ing valve in the fully open position shall be taken into
i the design of the fire protectiou sysem,

416,105 System deiga stull he such it the suction presare
regulating valve is in the fully open pisition at the system
design pointnd ut 100 percent of ratead flins.

4.16.11°  Pressure Rey evices. No pressure regulat-

ing devices shull be installed in the dicharge pipe exeept us

prermitted in this suindard.

17 Valve Supervision.

47,1 Supervised Open.  Whierr prosidid, the suutivn valve,

distharge valve, bypass valies, and isobarinn valves on the backs
s prevention device or smembly shall be sipervised upen by

ane ol thie fllowing methads

(1) Central station, proprietary, or remote station signaliog

o

servic

(2) Local signaling wenvice that will cinse e sounding of an
surdible signal ut 1 constantly aitended poing

4 Loeking valtes upen

(1) Sealing of valves and approved weekly recurdal inspec
tion where valves e lated within fented enclosures
wunder the cunmol of the owner

4.17.2 Supervised Closed. Control valves located i the pipe-

line t the hose valye header shall be supeevised closed by one

of the mehods allowed in L17.1.

4.18% Protecdun of Piping Against Damage Due to Movement.

A dearance shall be provided around pipes tiat pass tuough

walls, ceilings, or loues of the fire punp room endisire.

4180 Unles the requirements of 1182 diough 4184 ae
met, where pipe pases throogh walls, crilings, ar Moo of the
fire puinp room cucsure, the holes shall he sized wicl that
the diameter of e hole is nomivally 2 in. (50 m) Liger than
the pipe.

418.2 Where dearance is posided by a pipe sleve,
nal diwnecer 2 in. (50 mm) Liger than the nomioal dime
of the pipe shiall be acerptable.

4183 No dearance is renuiied if leaible couplings we loce-
ted within |1t (305 mm) of cah side of the wall, ceiling, or
flou.

4184 Where protection of piping against danvage cused by
carthquabes s required, the provisions of Section 129 shull
apphy.

AIB5 Where required, the dearines shall be filled with Bexie
hle material it is compatible with the piping ey wsd
mainaing uny venquired fie res .
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4.19 Relief Valves for Centrifugal Pumps.
4.19.1" General.

419.11% Presaure reliet valves shall be used only where specif-
cally permitted by this stindand.

Where a diesel engine five pump is installed and
where s ttal of 120 percent of the net rated shutoff (churm)

s the masimum static suction presie, adjisted
for devation, exceeds the presure for which the system
components are e 3 presare relief valve shall be installed.

41903 Where an eleetric variahle speal presure Liuiting
contiuller ar a dicsel pressure liniting deiver is insalled, and
e masimim totl dischunge head adjusted for elevation with
the pump operating at shutotl und rated speed excenls the
presure wating of the sysem components, a presure reliel
valve shull b installed.

ANDLIT Where i variahle speed presure limiting control is
e, the presre sefiel valve shall be set w0 @ minimum of
10 pri (0.68 bas) abone the st presure of the vuiable speed
presare limiting control,

4.19.2 Size,  The reliel valve size shull be deermined by one
of the methods specified in 4.19.2, LA kAR

4.19.21%  The relief valve shall be permitted to be sized
hydraulically o discharge sufficient water (o prevent e pump
dischuge presure, adjisted for elevation, frum exceeding e
pressure rating of the sytem components.

41922 11 the reliel valye: is not sized bydraulicdly, the
valve size shull not he less thuan that given in Section
alwo 4,197 and A4 19.7 for conditions that offect siv.)
4.19.3 Locadon,  The relief valve shall be Tocated benyeen the
pump ind the pump discharge dieck valve and sl be so
attached that it can he readily removed for repairs without
disturhing the piping.

4194 Type.

41941 Presure reliel valyes shall be cither a listed spriug-
Tosded o a pilotuperated disphragn ype.

liet
(S

41942 Piltoperated presaire relief valves, where uttiched
0 vertical shaft turbine pumps, shull be aranged 10 pevent
refieving of warer aut water pressues less thun the presure relicl
setiing of the valve.,

14.19.5¢ Discharge.
The seliel valve shall discharge futo au open pipe or
e or funuel secured o the outletof the vave.

41952 Water dischunge from the relief valve sl be readily
visible or easily detectable by the pump operator.

41953 Splahiog of water into the pump room shadl be avoi-
ded.

419.5.4 1 a cliseduype: cone is used, it shall be provided with
eans for detectiug motion of watee through tie cone.
4.19.55 I the relicf valve iy provided with means for detecting
mation (lew) of water thuough the valve, then cones o
funnelsat its outlet shall not be required.
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4.19.6 Discharge Piping.

4 Except us permitted in 41962, e relief valye
dischasge pipe shall be of 4 size not les than that given in
Seution 1.27.

41962 The dischurge sl bee permitted to be sized
Iyddrautically to dischange sutlicient warer to prevent the pump
discharge presiue, adjwted for clevation, fom eceeding the
pressure cating of the system compunents.

419 1t the pipe employs more than one elbos, the nest
Larger pipe size stull be used.

41963 Relict valve dischage pipiog retming water back. o
thee supply source, such as s abiegronnd soruge tank, shll
be run independently and nocbe combined with the discurge
Lo ot relied valves.

4.19.7% Discharge to Source of . Where the refief valve
s piped back t the sauree of supply, the reliel valve and piping
shll have sufficient Gipacity © preveot presure from exceed-
ing that for which system computicuts are rated.

41970 Where o presare

ief valye: has been piped badh to
suction, 4 ciroulation reliet sizeal in accondance with
L1217 sud 4197 and dischaged o atmosphere sl be
proideal dawnstream of the presure reliet valve. The crculat
ngg relied valve shall actnate below the opening st poiot of the
presar Cvalve o cusure conliug oF the pump during
chum operation.

41972 Where pump discharge watee is piped hack o puimp
suction andd the pwop is diiven by a diesel engive with heat
exclunger cooling, e contruller sull provide o vl indice
ton und anelible ukirm and stop the engine wheo a high coulin
water temperature signal as vequired by 1L244R is receivel,
provided there are o active emergency sequiraments for the
pump to run.

419220 The requirements of 11972 shull not apply when
pump dischare water is beiny piped back o 4 watee orige
reenuir.

4.19.8" Discharge o Sucdon Reservoir, Where the supply of
water o the pump i taken frum a sion ceseroir of hited
capadity, the drain pipe hall discharge into the reervoir at
point i £ Gom tie pump suctinn @ is necessary W prevent
the pump from dradting aic inroduced by the drdn pipe
dischiarge,

4.19.9 Shutoff Valve. A shutoff valye shudl pot be instaled in

the reliet valve wipply or discharge piping.
420 Pumps Arranged in Serics.

4.20.1 Series Fire Pump Unit Performance.

420,11 A sexies fie pump unit (pumg, drivers, controllers,

and sccesaries) shull perfarm in compliance with this stand-
ated i an entise wnit

4.20.1.2 Within 20 seconds after o demiand to start, pusps in
series shall supply and muintin a stable dicharge: presure
(210 percent) thriughout the eotire runge of aperation.

420.1.2.0 The discharge pressure shull be permitted to restas
hilize whenever thee flow condition inges.

T by myrt. % = o T < 3
GENERAL REQUIREMENTS 2017 018 INSTALLATION OF STATIONARY FUAMPS FOR FIRE FROTECTION
builitings o iug clecuic tire pump driversshallhe 414 Pipe and Fitdugs, sure at the puinp suctiou tlaoges sl be 0 pi (0 ba) o 415,64 Eccentric Tapered Reducer or Increaser. Where the
protected with an aummaric sprinklee system insedied in T Bty higher. suction pipe wid pump suction thoge are notof the sane size,
acconbance with NFPA 13 i an Ondinury Hazaid Group 1 A2 Binel Piprs. SR, The s G TR i " they shall he comuected with an eccennic taperal reducer or
wccupay. AL Steel pipe shall be uwed aboveground exeept for e Sl el ;'w':)‘_'";‘l:l:‘ﬁ"_"“:‘; increaser installed in such a way as o avid it pockets.
4.13.2 Equipment Access. paitin b Rt ] jund elevation as the pump, and the gauge prewure 4 the pump 415,65 Straln Relief. Where the pump and it suction supply
L1321 The locarion of und woiie ) lrcharge piping. sction nge shall be permitted (o drop 0 -3 pai (02 bar) are on separate foundations with rigid interconnedting pipe,
Wl e pr n- iy g e it ooy AL412 Where comimive water conditions exist. steel snction with the lowest water kevel atter the masimum system demand — the pipe shall be provided with sirin reliel. (S Figar
SE i = pipe shll be galvanized o painted on the insde prior t instal- and durasion bave heen supplicd. A6 1(a))
413201 Exceptas provided in L1321, fire pump rooms—— Ltion with « paiot recommuended Lo sbmerged suefaces 1533 T iz o it poives of (eSO loted  4.15.7 Mulple Pumps. Where s siugle siction pipe supplies
uot directly sccesible fom the outside shall be accesdble . . i iz Fese 4 Spy pe i
oy s enickised pasegiEwee Bith i, Siclossd sailreny i 414,18 Thick binuminous linings sl not be used. within 10 pipe diareters upnnzm of e purmpesieion g mare than ane pump, the suction pipe Lyout at the pumps
gh an ed pascigeway y vl Lt e s ohiet sprecifived i Seetion 4.27. shall be arranged so that cach punp will reecise it propor
exterior exit 4.14.2° Joining Method. . thonal mpply. L "
¢ e 4.15.4° Pumps with Bypass. PRy
A132LLL Fise pump units supplying only b application 421 Scetious of steel piping shall be joined by means of 4.15.8° Suctlon Scrcening.
fire protection gstems shall be accesible by 4 path Bt is 0ot eyewed, langed mecanicd graned joint nf othes apoooed 41540 Where the suction supply is of sufficient pressure
¥ k) ¥ A p | Ml wrooed joints o ather appeoy pply P
subject (0 exprsure from a fire in any hazrd protecied by the i, be of materal value without e pump, the pump shall be 41581 Where the water spply is obtained from an open
fire: pump. installed with a bypass. (S Figure A.4.15.4.) source such as 4 poud o wet pit. the passyge of materials it
. 4.14.2.2 Slipaype fittings shudl be permitied t be nsed where might clog the purmp shall Le ohstructed.
413212 The enclined passageway shall have o fircreisauce — juyled as requived by 4.05.6 and where the piping is mechan- 41542 For muliistsge multiport pumps, @ bypss shall be
rutig not less than the fireresistanee rating of the fire pum ically veenroad o fnseiled between the pump ssctlon and the i outlet poey 41583 Double fntke screers shall be prsided ar the
g g pump, y vecunal 1 prevent dippuge. pump [ P
mom, ALY Caiitrots it At g and hemeen sequential outlet pocts wherever the bypass can— suction intde.
4 neentrate an e 4 i {
413.3 Heat. P o ol wluc wliour (s npelicn; ¢y | 5ol e At il
. A3 Foam enncentrate or additive piping stdl be o mate Oueifpurd A 10A4:) shall be pronided.
41330 An approved o listed sousce of heat shall be provk il st will not conrorde i this service. 153 Thie sz o the by il e at et s arge s the
ded for maintaining the temperature of 4 pump room ur pump " ) pipe site required for disharge pipe ax specificd fn 41584 Below minimum warer level, these sreens shall bive
bouse, where requirel, aboye $0'F (116, lul-ua “luhumxul pipe shall not be used fur fowm concen- il il ctige: B 4 an eftective net area of opening of 1 in for cach | gpm
rate service. ; .27, s A 4
41332 The requirements of 1165 shall be fullowed for e (70 mm for each | L/min) at 150 percent of rated pump
higher i for internal combugi 4.14.4 Drain Piping. Disin pipe and its tittings it discliuge . aparity.
cugines. to atmasphiese shall be permiued ) be constructed of metallic 41550 A disted outside serew gud yobe (OSEY) gate valve 41585 Screcus shall be so arranged that they cin be deaned
4184 Normal Lighting. Artificia light shall be provided ing " PO e matetiab. il b irstatlend it the i pipe. o repaited without disnurhing the suction pipe.
pump room or pump howse. 4.14.5% Piping, Hangeey, and Setwmic Bracing. JI-II:-:;‘{ No control y-hlr .n-h:.r n‘:h\m-: :“I:ulul f“kl\;':-;-lgﬂ -‘r'-‘-l 41586 Mosh screens shall be bras, copper, Monel, staiuless
1135 : 41450 The support of pipe and fittings sl comply with the the devices a permitteal in 4.2 be installed in the e, or other equivalent comusion-resisnt metdlic material
Ilsf":"“"" “#‘::I . . - "q"i,mm_",{ﬂ, o) ey l‘?‘ Pl saction pipe within 50 t (15,3 m) of (e purp sucion thioge. ;:‘,; ‘wreen of 050 in. (12.7 mm) maximum mesh and No. 10
wmup oo he provided with emergeney light S gange.
E Ly e L1452 The weismic protectivg, where applicable, of pipe snd £15.6¢ Installation. R )
. firtings sbiall comply with the requirements o0 9.3 in NFPA 13, 4.15.6.1 General. Suction pipe shall be Lid carcfully wavid 24587 Where flat pauel medh screens are wed, the wire
41352 The intensity of illumination in the pump room(s) X sir leda and air pockets, cither of hich can scrioudy st 1 e seured W 3 mewl frame sliding vertically at the
sl be 3.0 ficandles (328 lus), unless otherwise specifiod by s 414.6° Cutting aod Welding. Torch cntring or welding in the e tmeritian b e oo : entrance o the intake.
requirenent recognized by the atthority buving jurisdiction. pump house shiall be permitted asa means of modifying or e Pump:
) repairing pump howse piping when it is pecfomed in sccond- 415,62 Freere Protection. 41588 Where the screens are located in a sump or depres
3 Emergency lights shall not be connected to an gy vith NFPAGID. sion, they sbull be equipped with a debrislifiing rake.
estarting Lattery: ine 5
enginestarting battery L e :J:‘an 2. 1“::.?:: .5;‘: Sttt e installed helow the front fin SABEY ethalcall, e sooem il Bt v purapsl, e
41354 The emergency lighting shall be capable of maintaine servens shull be remaved fin inspecton, and uccumulied
ing the lighting level for a mininum of 2 hours. 415.1° Components. 415622 Where m.e enters streams, pands, or resenvoirs,  debris shl be removed.
4136 Ventilaton. Provision shall be made foc veniiliion of a 41511 The suctivn components shall consist of il pipe, me Sl L gesinpetent Pedo St o) oo it e dul e T eopper,
pump roum or pump howse. valves, wod fitings from the pump suction flange 10 the L £ Monel, stainles steel, or other cquivabeat commsion-resistant
" connection to the public or private water service muin, stonage 4.15.6.5 Elhows and Tees. muctallic material of 0,125 jo. (32 mm) maximun slot and
4.13.7° Drainage. tank, or recrvuir, and s forth, that feeds water o the pump, profile wire ennstruction.
3 - i 415630 Unles the requirements of 415642 are met,
AILTL Floors shall be pitched for wlequate dranage of 415,02 Where pumps e insslled in secies, the suction pipe elboms and tees vith 4 centerdine plane paralel 0 a horizntal 415811 Scrcens shall huve at least 625 pervent upen ares.
eswping water vy from eoitical equipment such s e pump, —— for e subsequent pumpis) shall begin t the sysiem side of splitcase pump shafi shall not be fted. (Ser Frgare
driver, contoller, and s fonb. the discharge vabve of the previous pump. a6 x . 415802 Where zehia mussel infistation i present or reon-
£ ably anticipated it the site, the sereens shall b constructed of 4
Allara Tl: LR ) tunie shall be provided  415.2 Installation. _Suction pipe sholl be installed and tested 4.15.63.2 The requirements of L1561 sdull not apply 10 material i1 i et el e ek 3 el nbichs
witha flnor drain that will discharge .2 frvst-res location. in accontance with NFPA 21, elbuws and tees with  centerline plane parallel @ horizontal — mentar coated with s material with demonstrated resstnce t
4138 Guards. Couplings wnd flexible conneeting stufts hall  g.15.8 Suetion Sise, plitcaes parp shat where the dbtunce between he langes o achra el atachanent st ne et
stalled with a couplig yuard in sceortance with Section 7 the pump suction intake: and the elbow and tee is greatec than ! 2 S o 13 1 1
A ANSIBIL1, mﬁ.,."m'fm,. rearits o Safegrard g 415,30 Unless the vequirements of 41532 are met, the size 10 times the suction pipe disneter. LIBETY The ol sraulthe . l“‘"““ 40t (he
ol the suction pipe tur a single pump oc of the sucion heidee A8 Elbranesind toes il ceniailion pleis peissiti netsereen opening area. (Ser sormen details in Figar A.7.2.2.2.)
pipe for multiple pumps (deigned  operate wgether) shall i s e with # e pepeudic: 1590 Devices In Suctin Pipln
b suxti thuc wih 4l poimps cpeming &t s, (o slar tn the horinmad sl punp il sl be it s piog. .
(150 percent of rated apacity or the masimum tow available arany ocation in the pump suction intabe. A415.9.1 No davice or aserbly, uoles identified in -L15.9.2,
from the water supply s discised in L62.3.1), the gauge pre- that will stop, restrict the starting of, or restrict the disclurge of
2016 Edtion 2016 Edton
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420013 The complete weries fue pump unit sall be field
acceptance tested for proper perfonmance in accordance with
thie prosisions of this standard. (S Setion 14.2.)

4.20.2 Series Fire Pump Unit Arrangement.

4.2021% Exceptin permitted by 1202.2, all the pumps that
are u part of a series fire pump unit shall be located within the
e fire pump 100m.

42022 Pumps that we a purt of a series fire pump unit shall
be permitied 10 be located in separate pump rooms where all
the fulluming condititns are mee:

(1) Eachi pump shiall be arranged  that all punps opecating
in series can be mamally stopped or sturted from ull
pump rooms housing the series fite pumps

(2) The suction and dischage presures from all purps
operating in series shall be displayed in all pump rons
housing the series fire pumps.

(3) The alarms and signals shall be snnuuciated in the other
purup toorus for all pumgs that are 4 part of the serics

i h Sand 4202
g between the controllers
i differcut pump moms shall comply with 42028 and

(£1]

(5) A pump room communication system that shall comply
with 4.20.29 and 420210

42023 No more than three pumps sl be allowed 10 oper-
At in series s & part of  series fire pump unit.

42024 No more than o variable speed purups stall be
allowed t uperate in series s  part of a series fire purup unit
42025 No pump in u serics pump unit shall be shut down
antomatically fur any condition of suedon pressure.

42026 No prese redudog or pressure regulating valves
sl be installed between fire purups arcanged in series @ 4
part ofa serics fire pump unit.

42027 The pressure at auy pointin auy pump in 4 series fire
pump unit, with all putnps nuning atshutof] and cued speed
a the maximum starie suction supply. shall not exceed any
pump suction. disharge, or Gise wurking pressure cating.

4.20.2.8 Protection of Control Wiring for Series Fire Pump
Units.

420.281% lntereonnected wmirol wiring of fire pumps in
series that are not located in the same foom and tataffect e
stauting of the supply (lovee zone) pump(s) shall be protected
sygaint fire and physical damage in the sume manner s pover
conductors described in NFPA 70, Asticle 695.

4202801 The mowr on the supply (ower zone) pump(s)
stadl start on the openiog of the control direuit (remote start)
loop.

4202812 The instdled conuollers shall meet the require
wmeatof 10525 or 12.7.25 s applicable.

4.20.2.9 Status Sigmals for Serics Fire Pump Units.

420290 Audible and visual stitus sgnls shall be prosided
i pump rom indicating the status of the asociated
scties pump(s) not located in the sume pamp room.

4.2029.1.1 The fullowing audible sod viswal signals hall be

provided in cach purp room for each series electric fue

pump(s).

(1) Purap nunniog inaccordance with 104.7.2.1

(2)  Phus: hssin accordance with 10. 2

(%) Phus: reversil in sccordiance with 10,

1) Conunller ed o al tive source in i
with 10.4.7.2.4

(5)  Altermut: circuit breaker open or tripped in sccordance
with 1083.12.1

(%) Low wetion presue — wction presure more than
10 i (0.68 Har) helon the design suction pressure on
sy downstream serfes pumpts).

1202912 The follossing audible aud visual signals shall be
provided in each pump wom for each serics dicsel fre
pumpis).

(1) Pwup nuiniog in accordavee with 12:41.2.3(1)

() Control switch in off or munual postion in accordance
with 124.23(2)

(3 Tiouble on controller or engine in accordauce vith
12.4.2.3(3)

(1) Line suction presure — suction presure more than
10 i (0,65 hur) belos the devigu suction presure vn
any downstream wries pump(s).

4.20292 Series fire pump controller(s) shall be provided

with additional contacts for remote indication in accordance
with4.20.29.1.1 or 1.20.29.1.2.

23

4.20.29.2.1 Where othee means are used to communicate this
information, additional contacts in 420292 shall not be
required.

4.20.2.10 Communicatons for Series Fire Pump Units.

4.20.2.10.1 A rworvay. inbuilding emergency senices commu-
nications system in accordance with NFPA 72 shull be provided
i cach pump room where pumps i serics are ot located i
the ssme room.

1 The communication systen shall meet the

bility requirements of NFPA 72,

4.21 Water Flow Test Devices.

4211 General.

420L01° A fire pump insullation shall he arranged to allos

the test of the purup at its rated conditions as well ax the

suction supply at the muaimum flo available from the fire

pump.

420020 Where water usige or discharge is not permitted foe

the duratiou of the text specified in Chaptee 1, the outlet stall

be twsed to test the pump and suction supply and determine

(it the system is operating in accordance with the desiga.
121,03 The flow shall continue until the (o b stabilized.

(S 112,65,

42014° Where i test header is instatled, it shall be installed

on an exterior sl or in anotler locition vutside the punp

roum that allows for watee dischrge during testiog.

4.21.2 Meters and Testing Deviees.

4.21.2.1* Metering devices o fixed nozles for pump testing
shall be listed.

42122 Metering devices or fixed nozales shuall be capable of
weater flos of not less than 175 percent of rated pump capacity.
42023 All of the meter system piping shall be peemitted 10
be sized hydraulically but shall not be smaller than s specitied
by the meier manubicturer.

42024 1 the meter system piping is not sized hydrauically,
then all of the meter system pipitg shall be sizal ay specified by
the meter manufacturer but not les than the meter device
sizes shown in Section 4.27.

42125 For nmhydsaulically sized piping. the minimum siz:
meter for a given pump capacity shall be permitted to be used
where the meter system piping does not exceed 100 ft (305 m)
equivalent length.

42126 For noalydrauliclly sized piping, where meter
syten piping exceeds 100 @ (305 m), including length of
struight pipe phs equivident length in fitings, elevarion. and
loess throngh meter, the next langer size of piping shall be used
Lo minirize friction los.

42127 The primary dlement shall be suitable for that pipe
size und pump rating.

420128 The readout instrument shall be sized for the pump-
wated capacity. (3¢ Section 4.27.)

42129 When dischuging hack into u tank, the discharge
nuzzle(s) o pipe sll be located at o point 4« far from thie
suction s is necessary 0 prevent the pump from draft-
intrnduced by the discharge of test water into the tuik.

4202100 Where a metering device is installed in 4 loop
arrngement for fire pump low tesing, an altermate mesns of
measuring o shall be provided.

421210.1 The sleauite means of mesuring flo Shall be
Iocated dinenstream of and in series with the flow meter.
420.2.10.2 The altemate means of mesurivg fow sball fune
tion for the rauge of lows tecessary to conduct a full o test.
2212103 An sppropriately sized test header shull be un
acceptable altente mens of measuring fow.

4.21.3 Hose Valves.
4.21.3.1* General.
421301 Hose vabves shall be listed.

421302 The number and size of e valves user for pump.
testing shall be as specified ju Section 4.27.

421313 Where ontlets e being utilized i u means o test

the te pump in accordance with 42111, one of the following

methioes shall be wsed:

(1)® Hos: valves mounted on a hoe salve header with supply

jipe sized in accordance with 12134 and Section 427

(2) Wall bydvants, yurd hydeants, or standpipe outlets of suffi-
cient number and size o allis testing of the pump.

42132 Thread Type. Thread types shall be in complisnce

with one of the follosing:

(1) Hues valve(s) shall have the NH stundard external thread
for the vahe size specified, as stipulated in NFPA 1963.

(2) Where local fire depurment connections do not conform
1o NFPA 1963 and the cinnection is (o be utilized as

swall biydrant, the authority having jurisdiction shll desig-
nte the threads o he used.

4.21.33 Location.

421330 A fisted indicating buttedly or gate valve shall be
Tocaterd in the pipelie t the lose valye beader.

4.21.8.3.2 A drain valve or automatic ball drip shall be located
in the pipeline ut a low poiut hetween the valve and the header.
8¢ Figure A.6.3.1(a) and Figue A.7.2.2.1.]

421333 The vahe required in L2131 shall be ata point
in the: line dire to the pump. (S Figure A.6.3.1(a).]

421,84 Pipe Size. The pipe size shall be in accordunce with

ane of the following tvo metods:

(1) Where the pipe between the hie valw: header and the
connection o the pump dischurge pipe is over 15 1t
(45 m) in length, the next Luger pipe size than that

required by 421319 shall be wser.

(2)* This pipe is peanitted to be sized by hydmulic cleuls
tions hased on 4 total flone of 150 percent of zated pump
capatity, indluding the fullonsiog
() This cdeulaton shall fuclude friction s for the

total lengih of jﬁp& phie equivalent legths of
fisings, contrul valye, and bose valves, plus elevtion
loss, from the purup discharge ange o the hose
valve outlete,

The jnstallation shall be proven by a test fowing the

i vater avaitable.

4.22 Steam Power Supply Dependability.
4221 Steam Supply.

4.22.1.1  Cureful consideration shall be given in cach cas: to
cpendability of the stcam supply aud the steam supply

(b

42202 Consideration shall include the powible effect of
interruption uf transmision piping either on the property or
in adjoining buildiugs that could thresten the property.

4.23 Shop Tests.

1251 General. Each individual pump shall be tested at the
factary o provide detailed performance data and to demons
strate its compliance with specifications.

4.23.2 Preshipment Tests.

42321 Belore shipment from the Facory, cach pump shall
be hydrstaticly tetal by the nuuuaurer for 4 period of
notless than 5 minutes.

42322 The test pressare shall nut be less than one and vne-
hall times the sum of the punop’s shutofl head le ity mani-
mum dlowable suction head, but in no e shall it be less than
290 psi (17.24 ).

42323 Punp casings shull be essentially tight at the test pres
sure. -

42324 During the test, oo objectionable leakuge shall occur
atany joint.

4.23.25 In the cuse of vettical trhine=type pumps, both the
dischrge cusring and pump bowd asembly shall be tested.
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424% Pump Shaft Rotadon. Pump shalt motution shall be 426,67 The isolation valves serving the presaire maintenance Tuble 4.:27(a) Suninary of Centrifugal Fire Pump Data (US: Gustomary)
mp P g the pr
determined and comectly specified when fire pumps and  pump shall nat be required  be supervised.
equipment involsing that rotstion are ondeced. 50071 Fon | el 1) Graplon Bt piftmaey o ——)
4.25% Other Signals. Whete required by other sections of this— standby fire pump shall not be used asa preswre mintenee Relief Ve Number and Size Hove Header
~tandurd, signals sliall all attention W improper condigionsin - pump. Pump Radng (i) | Sution™  Discrge RelieTVilye  Discharge MeterDevice _of Hose Vahves __ Supply
the fire pump equipment. R
4.26.8 The controller fur 4 pressure nuintenance pump shall 25 1 % 1 1—1% 1
426% Pressure Malntenance (Juekey or Make-Up) Pumps. be listed but shall nat be required o be listed for fire pump 0 " 1 " 1—1 1%
4361 For pressreactinted Bre purupe s means to malogtn. T L T e o s A
the pressure in the fire protection system shall be provided in 4269 The presre maintenance pump shall aot be required 150 2% 2 28 “
accordance with one of the folloiog: 10 have sewondary or stiudby power. 200 3 2 2% i
(1) A pressure maintenance (jockey) pump ) 4.27 Summary of Centrifugal Fire Pump Data. The sizes indi- 50 3 2 2 b L
(2) A water mist positive displacement pumping unit in cated in Table 4.27(a) and Table 4.27(b) shull be used as 4 00 A 2% i 3y 3
accordance with 85.7.2 minimum. 40 1 3 5 4 1
(%) Auother appronest means that b not the maia fire pump 1 5 3 5 4 14
) Apnherseer e 428 Backflaw Preventers and Check Valves. e H 3 ' : N
4262 Presire maintennce pumps shull not be required to 5
b listerd. Pressure maintenunce pumps shall be approved. 4281 (hedh valves aod hacklow prevention: devices and 750 W o 1 0 P =
sweeemblies shall be listed for fire protection service. 1000 i & 1 8 q ﬁ
426217 The presure wainteuduee pump stull be sized o . 650 a H 2 e
replenish e e proteetion sten presure duet allpable 4282 Relief Valve Drainage. ::-nn 5 5 : : : b
leskogre stk ATk PRI RGN 42821 Where the buckflow prevention device or asembly 000 63 10 s 10 3 3
£:36:3 Peesire wHneEneT pUUpY A e pal s incorporates 4 relief valve, the relief vl shall disharge o 4
s notlew thuany ool leakage rae, druin appropriately sized for the maximum anticipated tow 2500 10 10 0 10 & 0
from the relicfvalve. 3000 12 12 8 12 s 19
4264 P () haves ¢ 5 ’. . J 3300 12 12 5 12 10 12
e sutficieat o muintin e deied Ore proeeion gsten 42822 Anuir gp shall he provided in ccordance with the 1000, 1 b 8 i 3 1
" manufucturer's recommendations. g 1 1 - G V10 i
42657 Excess Pressure. 42823 Water dischuge from the relief valye shall be reaily 5000 16 1 s ¥ 1 20—3Y 12
sy T il ; ] visihle or eusily detectable. o=
. ere a cenrifugalaype presure mainteance puy N
has a total dis [l(ml!frc s the pump operating PR 42824 Perfurmance of the requirements fn 123:2.1 through (1) The preamire rellef yale 1s permicied 1o be strl n sveordumce wih 102 1. ives
W excerding the working presire rating of the fire protection 4232.3 shall be documeuted by engineering cilculations and Pl i e s iy S e
equipment, or where a furbine vane (peripheral) ope of pump -t (1) The bose header supply i petraited > be szed in accondance wiih 421.3.1.
s used, 4 ﬁ:rl\m:‘ :i’u:d {0 presnyoresinng of he 4933 Devices in Suction Piping. Where located in the *Actual dameter of pump flange is peritied ta be dillegent froe pipe dismeter.
sydtom sha stalled vu the pump discharge W praeat e pipe of the pump, check valyes and backflo preven- *Applits anly u that portion of suction pipe specified in L1533,
Lamage o the fire protection sytem. pe i (= 3
Camageno. P Py tion devices or assemblies shall be located & winimum of 10 “Suction pipe sizes In Table 447(a) are based on i ity 2t 120 capedty to 15 Usec (46 m/sex) in most cases
4.265.2 Runuing period timers stiall not be wsed where jockey pipe diameters from the pump suction flange.
punmips are "“""“‘r:;‘“‘ﬁ"“' tbe. ;'(AP“"‘“‘) of excrading e 49831 Where a baMlow preventer with butierfly control 42845 Deterination of elfective pump perte sl 429.3 Comg
worklng presure 0f (h fire pritectiia syitcon, vahves is installed in the suction pipe, the backlloy preventer is he ducumented by engiueering cileulitonsand tests .
e i ot o B0 . (188 ) froum the prip mct thed 8 4.2.3.1 Pump Driver snd Controller. The fire purp, driver,
4.26.6 Piping and C for Pressure ;,‘:f,“g: % ‘:"m::,:m,":,.m‘d(m e ‘)‘“,"“:“‘[‘I"‘,'f",‘,‘(": 42846 Retnactive installation of a tackflow i and fire pumg ler shall be urtached o their foundaions
Pumpt. L1559, L device shall not reduce the suction preswire below that permit-—— with materials cipuble of resistivg applicable seismic luds.

42660 Stoel pipe shall be used for sucton and discharge
piping on presare maintenance pumps, which indudes packe
aged prefabricated yysten

4.284 Evaluation.
42841 Where the suthority baving jurisdicion requires the
inst of 4 had

42662 Valyes and conmp for the pressure
pump shall ot be required to he listed.

42668 An fsolition valve shall be installed on the suction
e of the presre nuintenance pump to solate the pump for
repaic

42664 A clieck valve and isolation valye shall be instlled in
the dischange pipe.

42665 Indicating valves shall be installed i such places 4
weedal 10 make the pump, check valhe, and misceltineons
fitings sccenible for repaic.

42666 The presure sensiug line for the presore mintes
nance pump bl be in aceordance with Section 431,

Mlins prevention device o asembly in
commection vl the puing, special considcration shall be given
1o the incresed presure hoss resultiug from the installation.

42842 Whete 2 hackiliw prevention device is installed, the
final wrrangenient shall punide effective pump perfornince
with & minimu pump wction presure of O pd (0 bar) at the
s at 150 percent of rated capacity.

12843 1 availible suction supplies do not permit the Nowing
of 150 percent of rated pump capacity, the final arangement
of the hackflow prevention device shall prvide ellective pump
performunce with a minimun suction pressice of 0 psi (0 har)
At the gauge at the maximum allowable dischange.

43844 The dicharge shall exceed the fire protection system
desn o,

2018 Edton

ted in this standard and accepted by the authority having juri-
diction.

42547 Retrcactive inwallation of u buckllow prevention
device stiall not result in a discharge presure that does not
tuvet the naximom systen demd.

4.29 Earthquake Proteetion.

4291 General. Where vater-hased fire protedtion systens
be protected sgainst damage from eathquibes, $292 and
1203 shall apply.

4.29.2° Secismic Loads. Horizontal seismic loads shall be
determined in accordauce with NFPA 13: SEI/ASCE 7, Mini-
s Design Leads for Buitdings and Othes Shudurs, local, state,
o intenational codes; or other sources acceptable w the
authority hiving jurisdiction.

4.20.3.2° High Center of Gravity. Pumps with high centers of
grasity. such as vertical iuine pumps, shall be mounted at their
e and braced ubove their center of grasiry.

4.20.33% Pipe and Fitings. Pipe and fitugs shadl be protec
ted in arcordance with NFPA 13,

12934 App Seismic protection of app

ces, including trim picees, shall be required where they e
exwential for postearthquake operation of the fire pamp.
4293410 Where scismicaly peotecting smaller diameter
trim lines, resnuing shall be sufficient

4.30 Packaged Fire Punp Assemblies.

300 A ged fire pump asembly, with or without an

endonure, shall meet all of the following requirements:

(1) The components shall he averabled and affixed onw
steel framing structe.
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Tahle 4.27(b) Summary of Centrifugal Fire Pump Data (Metric) : pachaged pump lowse s st jn place in accordinee with in accurdance with the provisions of this standard,
130,10, (e Chapier 14)
Minimum Pipe Sizes (Nominal) (mm) 43092 The suuctural trame for a packaged pump hous:
Number and shall he mounted on au eagineered fotiog deigaed o itk Chapter 5 Fire Pumps for High Rise Buildings
Pump Rating RellefVahe  Meter  Sireof Mose  Hose Header staind the live loads of the pakaged ot and the applicible
(Lmim) ef Ve Discharge  Deviee Vabves ‘Supply wind huading respuicements. 5.1 General.
) 10 5 ) 2 43093 The foundation footiogs of 4 pukige pump house — 5.1.1 Applicadon.
189 2 13 4 shall include the necewary anchor points required  secure , =
: ] B.LLE This chupter applics to all fire pumgs witbin  building
anm 3 0 W he puckags (0. e unditin, wherever a building is defiucd s higlrrie fo accordance with
5w0 5 6 43010 A highly ickresistant, solid suuctral plare foor with 239
5 05 65 v e ¢ ”
grout holes shadl be permitted (o be wsed where protection -l e )
o 7 & % frvm cortosivn and drsinage s prnidet (ol incideud — §1o2 e providn of al e chapes of this sundand
= & & n e el b ‘apply unles specifically slirssed by this cluapter,
e 10 = i "B P 5.2% Fquipment Access. Liwattion and
e Yas ey o0 b Actinaled Gosiifien Sesclrig) i pritnps rvom shadl be preplanned with the fire
i & 4300 For Wl pump fustalladons, incduding jockey pumps, :
1% 15 L 10 cach conuuller shall bave its own fndividual prosure snduy 53 Water Supply Tanks.
l“:' 150 100 125 lfﬂ fine. 530 Where providud, water tanks shudl e justalled in accord-
I ’ 50 ; . ; roaliol
= e o) = - 43111 Every multistige multiport pump for each discharge 400 With NFEA 22,
200 200 150 =0 o0 port shall have ts v individuad presure sensing line connees 532 When a water tunh serves domestic and fire protection
250 250 150 presg 20 ted w the fire pump controller systens, the dometic supply eonnection shudl be comnected
3 S3LLLL The presare maintennce pump contiller for Abne the level required for e protection demand.
250 u 7 30 : wr Lariy o)
“":' ‘::: L’;‘} o ;:: z:: cach discharge poct stall have s own individual pressure senie 5.4 Fire Pamp Test Asrangement. Where the water supyly 0
o Lo - e 5 oo i liue. fire pump isa tank, a listed (lowmeter o a tet heades dis harg-
0 00 200 50 20 200 4312 The presuire sensing line connection for each pump, % buck fnt the tnk with 4 cifibrted noale(s) ananged or
o0 =0 e e 5 300 including jockey puips, shall be made hetween that pumgs ll _L.lmt:mmr'm -l-(.. presure gauge  determine pitot pressire
400 50 200 win 250 e dlischarge dheek vlve and dis barge olation valve. shall be requirer:
Where electric mote=driven fuse

1) The pressure relict valve Is permittied w be vized in sccordanes with 41921,

(2) The presure relief vale discbarze is permitied (o be sized i L

with 41962

(9 The flow meter device Is permitienl o be sired fu sccontance with 421,25,
(1) The bose header supply is permitted to be sired fn sccordance with 12131
*Actual diseter of pump flange is permioed W be diffecent from plpe i

*Applies anly w that portion of suction plpe specificd in L1533

“Saetion pipe sizes in Table 4.27(h) arc based on o maximun velocity at 150 pervent ated capacity W 13 /e (16 w s e) in meat cases.

(2]

Welders stull be qualified in accordance with  the

Section 9 of ASME Boir and Prsnre Visd Cude or with

the American Welding Socicty AWS D11, Stutural Wild-

ing Cude — Storl

(3) The weerubly shall be livied fon fire punp serviee.

(1) The total wsembly shall be engiueered nd designed by &
system designer as referenced o132

All plans and data sheets shall be sabmitted and reviewed

by the authority Laving jurisdiction, with eopies of the

stamped approved ubmittads wsed in the wosembly and

tur record heeping.

5]

4.30.2 ANl elecuicd compunents, deances, and wiring sl
meet the minimum requircments of the applicahle NFF 70
articles

4.30.3 Tadkaged und pretabricared Sid unitgs) shall meet all
the requirements in this standard, including those described in
Sectinns L13 through LIS,

4304 Carefil consideration shall be given to the posible
elfects al ypstem component danuge during hipment o the
project site.

43040 The structural integrity shall be maintined with
minimul flexing and movement.

43042 The necessary supports and restraings shall be insle
Ted 0 prevent damage and breakage during transit,

The packaged fire pump shall bave the correct lifting
points markedd w ensure safe tigging of the unir.

4306 All puackaged pump hosse or pump skids, or b, shall
meet the requirements of Section 4.29,

4307 Suction snd dischurge piping shall be thoroughly
inspected, induding diecking Al flanged and mechanicl

fons per : dations, after the:
pump howse or kil unit is set in place on the permanent foune
dativn.

4308 The units shll be: properly anchored and gronted in
accondanes with Seetion 6.1,

430.9° The fnterior flow of 4 package pump howse shall be

of slid constraction with grading to previde proper drsinge
for the fire pump components,

430.9.1 The interior Mloor sbll be peanital o be provided
with grouting in accordauce with L4508 or instadled after the
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43130 The ressre serving fine shll b bras, igi copper
pipe: Types K. L, or M, or Series 300 stainles steel pipe o tube,
and the fittings shall be of Y in. (15 mm) nominal size.

4.314 Check Valves or Ground-Face Unlons.

43140 Where the requirements of 131,12 are not met, two
bronze o stainlew steel check valves shall be insealled in the
presaire sensing line at heast 5 £t (152 m) apart with & usmiual
Y in. (24 mm) bole diilled in the brouze or stinles sieel
dapper to serve as dampening. (S Fige A.4.71{a) and Figure
AL ]

43142 Where the water i dean, ground-face unions with
nopcomsive disphragus deilled with 4 nominal ¥ in.
(24 ) oritice shall be permitted in plice of the check
valves

43143 There shull be twn inspection et valves attached w
the pressure sensing line tt shall consist of 4 tee, a vabe, @
seuond tee with the hranch plugged, und a second valve, (S
Figure A A.31tat) rnd Figrar A.A.31(b). |

4315 Shutoff Valve.  There shiall be no shutolf valve in the
pressure sensing line.

4316 Pressure Switch Actuation:  Pressre swite h actuation at
the by adjustment setting shall initiste the pump staring
sequence (i the pump is not already io operation).

4.2 Break Tanks. Where o bread tank is used 10 provide the
prump sction water supply, the installation shall comply with
NTR
433 Field Acceptance Test of Pump Units.  Upnn compleriva
of the entire fire pump installation, an scceptance et shall Le
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55 Auiliary Power.
pump(s) are used, a reliable emergency source of power in
accordance with Secion 0.6 or u huckeup fire pump it accord-
ance with Section 9.3 shall be provided for the fire pump insul-
fation.

5.6% Very Tall Buildings.
5.6.1 Water Supply Tanks for Very Tall Buildings.

1 Where the primary supply source is a tnk, two or
ater tanks shall be prosidid.

1 A water tank shull be permitted to be divided into
such that the function as iodivid-

wil ks,

56.1.1.2 The wrad volume of all tanks or compariments shall
be ufficieat for the full fire protection denund.

56,003 Each individual tank or compartment shall be sized
s that at least 50 pereent of the fire protection demand is
storead it uny e compartment ar tank. aut of service.
5602 An aunmatic rehill valve shall be provided for
tank ar tank compartment.

56,13 A manial refill valve shall be prosided for each tank or
tank compartment.

5604 Euch rehll valve shll be sizerd and arvanged o inde-
pendently supply the system fire protection dem.and,

56.15
cach taok or anl
twone of the fllowing:

The antorudic and manual Al valve combiaution for
shall have its own i

() Astandpipe riser thatis supplicd with a backup fire pump

=

reprEscion o Farea:

VERTICAL SHAFT TURBINE-TYPE PUMPS

Fercairer

eliable dumestic tiser sized t et the requirements
.14
5.6.15.0% Each conneetion shall be mule o different riser.

5.6.2 Fire Pump Backup, Fire pumps senving anmes that are
partially or wholly beyoud the pumping capulily of the fe
deparmment apparatis sball be prosided with one of the follo-
e

it

(1) A fully independent and sutonstc backup fire pump
unit(s) arangedt w0 that all zones G be nuintioed in
full service with any one pump out of service.

) An ausiliary means that i Gipuble of providing the o
fire protecion denand and dat s scceptable o the
oty baving jurisdiction.

Cliapter 6 Gentrifugal Puimps
6.1 General,
6,017 Types.
6011 Centrifugal punps shiall he of the overhung impelles
deign and the impeller betwern bearings desigo.

6112 The mverhung fmpeler design shall be e couplet

oupled single o twomtage endanctionype for
1) wnd Figum A.6.1.10)] ox indinetype s Figae
wugh Figue A.6.1.1{e)] putps,

3 The impeller between bear
Iy coupled sivglestage or muultista,
casetype [vee Figum A.6.1 ()] or rai
[ve Figume Ao L 1(g)] pumps.

6.1.2% Application. Cenuifig pumps shall aoi be med
wehere a seatie suction Tt i equiced.

6.2* Factory and Field Performance,

621 Pumps shall furnish not less than 150 percent of rated
capacity at not bes (han 65 peceent of wtal rted heul, (S
Figum A.6.2)

o desin shall be sepa-
¢ wial (horizntal) split-
(venicil) splitcasetype

6211 Esch discharge oulet in u multistage multiport pump
stiall furmish 10t less than 150 pereent of rated capacity st not
lexs thian 63 pereent of wial rated beai. (S Figure 4.6.2.)

622 The sbutll bead shall not exceed 10 peresat of vated
head fowany tspe pusp (S Figos A 6.2)

6220 For e discharge outlet in o multistage muliport
pimp, the shutwfl head shill ot exeecd 10 percent of rated
head for any type pumy. (S Figure A

63 Fittings.

(5) Pipeline suainee
633 Automatie Air Rele:
6330 Unless the renuirements of 6332 are met, pumps that
are automatically controlled sl be provided vith a listed

Moatoperated air relese vilve hoing 2 oomioal 050 in.
(127 sum) mininum dismeter dischunged o atmasphere.

6332 The rouirements of 6330 sl got apply 1 over
hung, Tty with top centedine dischange o
thature vertically monnted t naturally vent the air.

64 Foundaton aod Switing,
64.0° Overhung impeller and impeller between bearings

deign pumps and driver shall be mounted on @ common
souted hase plate.

T
i

642 Pumps of the overhung impeller close cupled indine
type fsce Figrre Ao 1 1(0)] sl bt permitied 0 be mounted on
st e srtachedd 1 the: pump mounting bese plae.

B3 Thie Lo plate staall be securely attached t a solid -
dauon du s @ sy that ponmp and driver sbialt algnment is
ensured,

BAA" The o skl be i h il 1o Lo
@ peronanent and vigd support tna the base plae.

645 The e plate, with pump und driver mounted on it,
shall b set level o the foundation.

6.5° Connection to Driver and Alignment.

6.5.1 Coupling Type.

65,11 Separutely coupled—type pumps with eleeaic motor or
diesel engine drivers shull be conuected by 4 Rexible coupling
or flexible connecting shalt

Flexible couplings and flexible connecting st
sted for fise pump service and instaled in sceordance
with the listing.

65.2 Pumps aud drivers oo separately eoupled=tpe pumps
shall be aligned in wcondance with the coupling and pump
manufacrureny’ specficatons and the Hylnaali liiute Stard-
ards for Centrifugal, Rotiary and Revifveating Pusps, (See A.6.5.)

Chapter 7 Vertical Shaft Turbine—Type Pumps
71% Geveral.
700 Applicaton. Where the warer sapply s locured heloa

(b dhisebiuge Mg centerfine and the wates supphy presire is
insufficient (o deliver the water 1 the Bre pump, o verticd

sttt tubine—y i shisd] b e

63.1% Where necesary, the following fttiogs for e pimp RS

shiall be proninled by the pump manufactucer or an authorized 02 yand Field

b ZZ0 Pursgon sbiall (st ot bews tan 150 percnt of raed

(1) Automatic air relee valve
(2)  Circulation relief valye
(%) Presaure gauges

632 Where necessay, the following fittiogs shull be provided:
(1) Eccentric tapered reducer at suction infet

(2) Hose valve manifold with how valves

(3) Flosy measring device

(1) Reliefvabve and discharge cone

capmacity an o total bz af not less than 6% percent of the total
=2 e Figrw A2

7022 The (el shutedd Bead sfall nonexceed 10 porcent of
the ol eated head on venicd wibise pumps. (e ligne
A62)

7023 The vertical nubiue-type pump shall be designed o
operate in a veaical position with ] pars in conedt adigne
meot.
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7.2 Water Supply.
7.2.1 Source.

T2 The water supply shidl be andequate, dependable, and
awceptahle e authority having jusisdicion.

72027 The sceptance of a well as i water supply source
shall be dependent upon satisfactory development of the well
and extablishiment of satiskactory anuier chasctecistics

7.2.2 Pump Submergence.
7.221¢ Well Instaflaions.

Rertce of the pump bowh shall be provided
fon refiable uperation of die tire pump unit.

72202 Submergence of the seamd impeller fiom the
battom of the: purap bowl issembly shull be not les than 10 1t
(32 ) below e pumping water level at 150 pereent of rated
capuaity. Sor Figure A.7.2.2.1.)

72213 The submergence shall be incresed by 1 (0.9 m)
Tor cacks LOOO ({305 m) of elevition above ses level

7.22.2° Wet Pit Installations.

72221 T provide submengence for priming, the elevation
of the second impeller Gom the butom of the pump Lo
awssembly shall he such that it v below the lowest pumping water
Tevel in thes open oy of water supplying the pit

72222 Tor pumps with rured Gapacitics of 2000 gpm
(7570 Léwin) or greater, additional submergence is tequired
0 prevent the formation of yortices and o provide required
net positive suctinn head (NPSI in ovder t prevent exceive
nituion.

72223 The required submergence shall be abtained from
the pump manufacturer.

72224 The distasce: hetween the bottom of the strainer and
the bottom of the wet pit shall be at least onc-hall of the punp
Vol diameter but not e than 12 in, (305 mm),

7.2.3 Well Coustruction,

7230 1 shall be the respousibility of the grouudwater supply
conactor  perfun the necessary groundvater investigition
to establish the reliability of the supply, w develop a well w0
pioduce the requited supply, und 10 perform all work and
intill 4l equipment in a thorough and ke munner.
7.23.2 T suppuet the renquirements of 7231, the well shall
b of ample dismeter and sufficiently plumb 1o receive the
pump.

7.24 Unconsulidated Formatons (Sandy and Gravels).

7240 All casings shall be of steel of such diameter and insti-
ted i such depths as the formation could justify and i best
meet the conditions.

7242 Both inner and ont
wall thickness of 0375 in.

7.243 lnner cning diameter shall be oot les than 2 in.
(51 mru) Luger than the punp bosds,

Avingge sl have: 3 minimum
o).

7244 The onter casing shall extend down to approsimately
the top of the wateebearing lomation.
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7245 The inner cning of leser diameter and the well screen
shall extend as far it the formation w the waterhearing s
twn conld justity and as best meets the conditions.

7246 The well srcen s a vital part of the consuuctivn, asd
carehul attention Sl be given o its selection.

7247 The well screen shall b the same diameter as the
inuer Gasing and of the proper length and percest open Jres
to provide anentrance velordty not excealing 015 0175
A mm/see).

7
v

8 The sercen stull be made of 4 corrmsion- and acid-
stant matesial, swch as staiuless steel or Monel.

7.249 Monel shall be used where it is anticipaed tt the
chlaride content of the well water will exceed 1000 pats pee
million.
72400 The screen shall have adequate stengih to resist thee
extermal furces dut will be applicd after it is installed and to
nininmize e Gheliliood of damage during the instadlation.
22400 The botom of the well screen shall be sealed prop-
etly with a plate of the same nuterial us the ser
24102 The sides of the outer casing shall be seaded by the
introduction of veat coment placed under presae fran the
botton w the top.

72413 Cement shall be wllowed 1o set fir 3 minimum of
18 ours belore drilling operatious are coutinued,

14 The immediate area surrounding the well screen not
sy than G i, (152 mm) shall be filled with dean und well-
rouuded grayel.

7.

15 This gravel sball be of such size and quality s will
cute 4 el filter o ensore sanddree production and a low
velucity af water leaving the fomution and entering the well,

7.2.4.16 Tubular Wells.

724060 Welly for fire punmps not exceeding 150 gpm
(1703 L/min) developed in unconslidated formations without
an artificial gravel pack, such s tubular wells, shall be sccopte
hle sources of water supply for tiee pumps not exceeding
A5 gpm (1703 L/min).

724162 Tububar wells shall comply with all the requirements
of 728 and 7.2, escept compliance with 72411 duough
7.2:0.15 shall not be required.

7.2.5¢ Consolidated Formations. Where the drilling pene
trates unconsoliclated tormstions above the rock, surfuce csing
shall be installed, seated in solid ek, and cemented iu plice.

7.2.6 Developing a Well.
7260 Developing a new well and deanitig it of sand or 1ock
particles (ot 1 excend 5 ppm) bl he the responsibility of
the groundsater sipply contractor.

7262 Suh development shall be pecformed with a test
purp nd nota tive puimgp.

7.2.6.3 Freedom from sand shall be determined when the et
pump is operated at 150 percent of rated capcity of the fire
pump for which the well i being prepured.
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7.2.7% Test and Inspection of Well. Table 7.3.2.1(h) Pump Column Pipe Weights (Metsic) (1) Relicf valve and dischange eone where required by 4.19.1 7436 On 4 vell pump, the pump head shall be podtioned
A Actost s oo NS ol AR Tl (5) e valye header and hose valves s specificd in 4213 plob over the well, which is ot necesarily evel.
oo ol Nomimal Outside Weight per Urit Length o metering devices as speified in 421, R —
Size Dismeter (0.D.) (Flain Ends)
. . i 7.3.5.2 Automatic Air Release. . .
7272 An sccepuble witer cwuring deviee such @ an (mm) (mm) (kg/m) 74370 Where the pump is mounted over 4 sump oc pit,
orifice, a veuturi meter, ar 4 ealibrated pitot whe shall be used. = - o 78521 A nominal 15 in. (33 mm) pipe sice of buger sue Foeams shiall be permitted (o be use
& bl 2RI e wir release: valie shall be provided to vent air from the
7273 The test shall he witnessed by i representative of the 200 16753 Tt e e P LD 74372 Where u rightangle gear is used, the deiver shall be
customer, contructor, and authority. baving. jurisdiedon, 250 ey colunn und the discharge lead uptn the sarting (e pump- 30 4cq parattel o die beans.
coquired. prey w187 73,522 This vahve shll abw addmit aic t0 the colomn @ distc 5 0
7274 The tot shall be continuos for a period of at lewt X0 81209 e the vaculisy upia stapplng ol thic pimiz.
8 huurs at 150 percent of the rared capacity of the fire pump 73,523 Thisvave dhall be located i the bighese puintin the 751 Method of Drve.
with Vrminute-iutenval readings evee the pecnd of the tet T i v o Sl STEFIES ) lhlu'h.ugc fine between the fire pump and the diclarge chedk 75.1.1 The driver pronided shall Le so constructed that the
7275 The test shll be evaluated with cousideration given to below ground, vitlubricated-ype pumps shall be used. (S e total thrust of the pump, which jududes the weight of the
the effeet of other wells in the vicinity and any possible seonal — Figne A.7.1.1.) 7.353% Water Level Detection. Water level detertion shall be 40 ;"‘PS"°“}"‘"I“")"“"’I‘* Ui o i enrried gL
4 : " 2 X . thrust bearing of smple capacity x0 that it will buve an aversge
varsitin ihibe s BRI 7325 Where the pump s of the enclusad line shaft oil ropdees el R bl puonps Stk e i Wiy e o8 e,
7276 Test dats shall describe the stic water laed and the  lubricated type, the shaftending whe shall be furnidicd in el R iy Tl e oot v laverralie ek o s o
pumping water level at 100 percent and 130 percent. rpee:  interchangeable scetions not ovee 10 6 (3 m) in length e L, A e oot 7512 All iversshiall be xo cons that wxial adje
tively, of the raterd capacity of the fire pump for which the well  extra=trung pipe. 8 pUmp 1F OpEGANg IEHLIE O 4 o mpelene cin Belhai permit proper installation wnd
i ool i : : o operution of the equipmen
Iabelog prepurei. 7326 An autmatic sight feed oiler shall be pronided on TaRal Bl rtuladn sl be equipped with 4 suita.  OPErion o e equipmen _ )
7277 All existing welle within @ 1000 f (305 m) radius of the  suitable mounting bracket with connecton t the shaft b fur B U ais 7.5.0.3 Vertical st turbine purnips shall be driven by a veri-
fire well shall he mamitored throughout the test period. ciblubricated pumps. (S Figur A.7.1.1) 7588 1run e i b sl i slisl] be:brn; capper; r S8k tiollow shalt decric mator i vewtica tinllw, shalt tigfu-
becrtaur alterdlaglics) angle gear drive with diesed cngine or steam wrbine except as
7.3 Pump. 7327 The pump line shafting shall be sized ~ aitical speed - s permitted in 7.5.1.4,
all be 25 abuve a « the operating e . e
S A—— :m .:p. 5 percent abuse and helons the operaring speed of the ;1;1"::):3’ e s hll be strapped 10 column pipe 310 0 gLt of 25,18 shall ot apply o die]
2 s engines and steam turbines designed and fised for verical
304, T poep i shall bersthar heabovagvend,or 748/ Operaiig Fped il adude ol speds ST AT 7.4% Installadon. inctallation with vertical shaft turbine-type pumps, which shall
Aumground dischange fpe. 1 the 150 pervent paint of the pump, which vary on engine ST be permitted o emplay solid shafts and shall ot require a
7302 The pump head shall be designed 0 support the e A:L Punp House, rightaugle gear deive but shall require a nonreverse ratchet.
driver, pump, column aserbly, bl aerbly, maximum down 75,29 Operuting speed for variable speed presaure limit 7401 The pump house shiall be of such design as will offer A ;

! by, made . 5 & 1 o " X A | be of the ollowataft fype
thruse, und the il nabe teasion ot e icking container. cinitol ik wosce el Tackide Sl ek from i e leat ohwtruction w the convenieat handling and hoisting Zj::xf’ Moy l".‘," of UENertied Baliox it ype s his
7.3.2 Column. minimum operating speed. of vertical pump parts.

7402 T i A€ Scctions 413 and 113 shall al 7518/ Mk Elastic System:
7.3.21% The pump columa shall be furnished in sections not 33 Bowl Assembly. A:LY, The ronuicsment! af Soctions A5 w0 e X . .
sl il i) Pl s e e . . apply. 75160 For drive systems that indude a right angle gear
e & e sy o e A3 The pomp HowhahisWl e e e gl st (o, T ive, the pump manutacturer shall provide @ complete mas
789, 1(hy, wc sball e Jable 13200 T T Senan oc ther aimble matarkil I accordance with the .2 Outdoor Seiting. eltic system torsional audyis o ensure there are oo
et ’ chemiied aualyds of the water nd espaience in the arct. TAZL I special cases the autwrity bving urieliction does g treses o eriticl speeds within 25 perent abuve and
7332 Impellers shall be of the enclowd type und shall be of ot reqie 4 pump room aud the uait is instlled outdoors,  belos the operating sped of the pump and defve.
7322 The ends of eich section of threaded pipe shall be  bronze ur tther sujtable material in sccurdance with the cheme the driver shall be screened or enclasad and protected against 2 e ol waial t TEIAT
faced parallel and machined with tueads w permitthe 0ds W e arnysis of the water and expetience in the arca. Lmperiog. e e o & TG DUy WG
hutt so s to form securate alignment of the pump column. it & pitics for A welan pusp.
7.3.4 Suction Stralner. 7422 The screen or endisure requited o 7420 shall be the specific impeler tim, conpling. right-unghe ger, fleible
7323 All column flinge fores shall be paraliel and machined” easily remavable and shall have provision for ample ventilation. connecting shaft, and engine, plus the excitation characteris
for rubhet fit to permit accurate alignment. 7340 A cot or heny Bbricited, cormodon-esitant netad - ticeof the cogine.
e or bushertype striner shall be attached w0 the suction 748 Foundatioa. : . " .
At e . 75063 For variable speed verteal hollo sbaft elecic
G pump. 7480 Certified dimension prints shall be obtiiued from the  motars, the pamp nanuErcurer shafl prnide  complete sy
7342 The suction suainer ull e o free area of at least manufctures elastic system wrsional analysis (0 ensure there are vo danng:
four tinies the area of the suction amnections, and dhe oper- 7432 The foundation for weriéad pumps shll be bullt w198 sreses ox ariticil speats wilhin 26 percent abure and
Table 73:2.102) Pussp Coloma Pipe Weights (US. Customany) s sball be sized 0 rerct the pssaze of 405 in. (12.7 mm) carey thc emtive welght of she pump and diver plus the weight el the dperatinig speed ufihe pump and drfre.
sphere. of the water contained iv it. 75.1.64 For vertical turbine pumps using angle gear di
164 Fo ps wing angle gear drives
Nominal Outside Weight per UnitLeagth  7.3.4.3 For installutions in a et pit, this suction strajoee shall . diiven by a diesel cugine, 4 trsionl vibration damping trpe
Size Diameter (0.D.) (Plain Ends) be required in wdditivn to the intde screen (S Figur Z;::im:::lhrﬁl::n:::mm" P g e st chiare coupling shull be used and mounted on the cugine side "“L:
(in.) (in) (th/f) 2) : - driver shaft.
7434 The foundation shall be of safficient area and steength L . ,
5 6625 1807 7.35 Fittings. e e et e (suave illimeter) om eonerete  7:164.0 The torsiunal vibraiion damping ype coupling
7 7.625 2296 . . e et ot caparl sl be permitted 1o he omitted when  mass clastic system
o Sen S0 7:35.1 The following uings bl be reqired for atichment ign » torsitmal anlysis s provided and accepted hy the authority
9 2433 dhone puamps 7435 The top of the founduion shall be carcfully leveled w - having jurisdiction.
w0 3120 (1) Automatic air rehese valve as specified in 7.35.2 permit the pump to bang frecly over a well pit on 4 short
12 Wt (2) Water level detector as specified in 7.35.3 coupled pump.
i 5857 (3) Disehurge pressure gge s specifidin 4111
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7.5.1.7 Gear Drives.
75070 Gear drives und flaxible connecting shafts shall be
acceptable t the authority having jurisdicion.

75172 Gear drives shall be of the vertica hollgwhadt type,
permiitting adjusiment of the impellers for proper insalluion
and uperation of the equipment.

75073 The gear dive shall be oquipped with 4 nonieverse
ratchet.

75174 All gear drives shall be fisted and vated by the manu-

7613 With the twp drive coupling reinstalled, the impellers
shiall b set for proper clearance aecurding to the muanufictue
er's instructions.

7.6.1.4% With the precautions of 7.6.1.1 through 7.6.1.3 ten.
the pump shall be started and allosed o un.

76.15 The operation stall be atsered fur vibrtion while
running. with vibration limits sceording w0 the Hydvaulic Initi
tute Standanits for Centrifugel, Retary and Recipronating Purgis
7.6.16 The driver shull be observea for proper operation.
762

futurer at o toad equal to the masimum b aud
thrust of the pump for which the gear drive is intended.

75175 Water<ooled gear drives shall be ﬂ'tﬁppni with a
visuul means to determine whether water circulation is oceur-
ring.

75.1.8 Rexible Connecting Shafts.

75181 Unles the requirements of 7.5.1.4 are met, eagine
<hall e connected to vertical shaft pumps by means of a right-
angle gear drive with a fisted tlexible connecting shat, which
will prevent undue strain on both the engine and the gear
drive.

75182 The flexible connecting shaft shall be lived for diis
diesel fire pump ~ervice.

75183 The urtr.m'ug angle for the fexible connecting shaft
Al not exceed the limits specitied by the munufacurer for
the speed and horscponer transmitted under any static ot
operting conditions.

75184 The requircruents of 7.5.18.1 shull ot apply
dicscl engines and steam turbines designed and listed for verti-
cal installaion with vertical shaft turbine-type pumps, which
“hll b permitted 0 employ salid shafts, shall not require i
ihtngle drive, but shall require fatchet.

7.5.2 Controls. The controllers for the motor, diesel engine,
or steam turhine shall comply with specifications for either
lectricdrive coutnllers i Clapter 10 or engive drive conuak
lers iu Cluapter 12.

7.5.3 Variable Speed Verdeal Turbive Pumps.

7531 The pamp supplier shall inform the contruller mani-
facturer of any and all critical reonaut speeds within the oper-
ating speed range of the pump, which is from zeco up 10
speed.

7532 Wheo waterlubricsied purps with lige shaft beuiogs
are intalled, the pump manufacturer shall inform the control-
ler munafacrurer of e nusimum alliwed time for water
reach the top hearing under the condition of the lowestantic-
pated weater leved of the well o resenoit

7.6 Operation and Maintenance.

7.6.1 Operation.

7.6.1.1% Before the unit s started for the find time alter iustak
Lation, all fiekdiustalled clectrical connections and dischurge
pipivg from the pump shall be checked.

2.6.0.2 With the top drive coupling removed, the drive shaft
shiall be centered in the tp drive coupling for proper align-
ment and the mator shall be operated momentarily to ensure
that it rutates in the proper dicectinn.

7621 The muufscturer’s insrucions shall be crefully
followed in making repiirs und dismantliog and ressembling
pumps.

7622 When spare or replacement parts are ordered, the
pump serial number stamped on the wameplate fustened t the
pump hezud shall be included in order o make sure the proper
puts e provided.

7.6.23 Ample head room and dccess for removal of the pump
shall be maintsined.

Chapter 8 Positive Displacement Pumps

8.1* Geoeral.

8.1.1 Types. Positive displacement pumps shall be as defined
in 334014,

£1.2° Suitability.

B1LZI The prsitive displaement-type purp shall be listed
for the intended application.
8.1.22° The listing shall verify the dhuracteristic perfornunce
cnrves fur a given pump model.

8.1.3 Application.

RS0 Postive displicement pumps shall be permitied 0
pump liquids for fire protection applicttions.

8182 The selected pump shall be appropriate for the vieo-
ity af the liquid.

8.1.4 Pump Seals.

8141 The seal ype accepuhle for pesitive displacement
pumps shall be either mechanical o lip seal.

8142 Packing shull not be usad.

8.1.5¢ Pump Materials. Materials used in pump constmuction
shadl be selected hased on the corrosion potential of the envi-
ronment, fluids used, and operationd conditions. (¢ 3.3.9 for
cormiun-arsistant waterials.

8.1.6 Dump Valve.

8161 A dump vahve shall be prosided ou all dosed besd
systems (o allow the positive disphicement pump w0 bleed off
extess pressure and achieve operating speed before subjecting
e driser o full I,

8062 The dump vahve shall operate only for the duration
necesary fur the pusitive displacement pump to achieve oper-
ating speed.
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8.1.63 Dump Vahe Control.

£.1.6.3.1 Automatie Operation. When un electrically operated
dump valve is wsed, it shall be contolled by the positive
displicement pump controller.

8.1.63.2 Manual O n. Meuns shall be provided at the
cumtroller t ensure dump valve operation duiog manval start.

81,64 Durup valves stall be fistedd.

L1.65 Dumip valve dischuange shall be penmitted 0 be piped
o the tiquid supply tank, pump suction, drain, or liquid supply.
8.2 Foam Concentrate and Additive Pumps.

821 Additve Pumps. Additive pumps shall meet the require-
meats for foam concentrate pumps.

8.2.2¢ Net Positive Suction Head. Net poitive suction heud
NFSH) sall exceed the pump manufacturee's required NPSH
phits 5.1 (152 m) of liquid

8.2.3 Seal Materials, Seal muterials shall be compatible with
the o enncentrate or additive.

8.24* DryRun. Foan concentate pumps shall be capable of
dry running for 10 minutes without damage.

8.2.5% Minimum Flow Rates. Pumps shudl have foam concen-
trate o rates to meet the maximum fom flow demand for
their intended senvice.

8.2.6° Discharge Pressure. The discharge presure of the
pump shdl exceed the masimun vater presure under any
uperating condition at the point of foum enncentrate injection.
83 Water Mist System Pumps.

83.0° Postre displacement pumps for water shal e
adequate capacities to meet the maximum sytem demand for
their intended senice.

832 NPSH shall excend the pump nunuficturer’s required
NFSH plus 5 (152 m) of liguid.

83.3 The inlet presure (o the purp shall not exceed the
pump munufucturer's recommended maximum inlet pressure.

834 When the purp ouput bus the patential to exceed the
systern o roquirenents, a means W relieve the exces fow
such asun nnloader vilve or orifice shall be pronided.

B35 Where the pump is cquipped with an unlader valve, it
stiall be in addition to the fety reliel valve as outlined in 85.2.
84 Water Mist Positve Displacement Pumping Uits.

B0 Water mist positive displacement pumping units shall be
dedicated 1 and listed asa unit for tire proteetion service.
842 Except s provided in 543 through 813, all the
requirements of this standard shall apply.

843 Water mist positive displacement pumpiog units shall
include pumps, driver(s), and contnller a3 2 complete operat
ing unit.

844 The pump controller shall manage the performance of
all pumps and drivers to pride contiouous and smooth oper-
ation without inteemittent pump qyeling or discharge presore
varying by mare tlun 10 percent during pump sequencing
after rtedd presvare hus been achieved.
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84.5 Redundancy shall be built iuto the units such that Gilure
of 4 line presure sensar o prinary control board il not
preveut the systens fiom fructioning s inteaded.

BA.6 Whete provided with 4 variable speed conteol, Gilure of
the variable spred control fearue shall Gune the connoller
bypass and isolate the variable speed contrul system.

847 The unit contnller shall e arranged o that esch pump
can be munually operated individilly without opening the
enclosure door.

BA8 The requiremeut in 10343 shall apply w esch individ-
wal motor and the entire unit.

85 Fittings.
851 Gauges. A cmpound suction gauge and a dischage
presaire gauge shall be fumished.

85.2% Geoeral Information for Reficf Valves.

85.2.1 All purps shall he equipped vith 4 listedd safery relicl
vake capable of relicving 100 percent of the rated punp
capaity at a presure not exceeding 125 percent of the reliel
valve set presure.

85.2.2 The pressure relicf valve shall be set such that the pres
sure tequired 10 dischurge the fated punp cipacity s at or
Beling the lowest rated pressire of any component.

8523 The relief vahe shal be insulled on the pump
discharge to prevent damage w the fire protection syem.

8.5.3% Relicf Valves for Foam Concentrate Pumps.

8531 For foam concennate punys, sdety relief vilves shall

be piped in vne of the folloning ways

(1) Conoectivn of the disharge from the sifety relief valve 1o
the foam econcentrute tnk(s)

Where there is a tank retum line, conncction of the

discluarge from the safety relief vahe to this live leuding

back w the tnk provided there is no valse of any od

beueen the reliel valve wnd the foam concentrate tank(s)

Convection of the dicharge from the sdety relielvalye o

the pump suction piping if 4 means 1 prevent (nerheat-

ing is provided

8532 There shall be no valve between the outlet of the sfety

relief valve und its conneetion to the system.

8.5.4¢ Relicf Valves for Water Mist Pumps.

8540 Except as provided in 8542, safety relief valves on
positive diplacement water mist pumps shall discharge to
drin e to @ water supply at atmospheric presure.

£542 A ety relief valve <hall be permited 0 discharge
into the pump sucion where conditions et bot of the
following:

2

(&)

(1) Amesus is provided o prevent overheating,
(2) The sdety refict vadye and punmp driver are sized to
accomumadate the back pressure in the pump suction.

B.5.5% Suction Strainer.

8550 Pumps shall be cquipped with 4 removable and
deamble suction strainer installed at least 10 pipe diameters
from the pump suction fnlet




(1) A generatne installed in accorndusce with Section 9.6
2) One of e wurees identified in 9239(1), 929(2),
2(3), or 9.29(5) where the puwer i provided indes
pendeat of the uormud source of power

935 Where prnided, the aliernate supply shall be arranged
s thiat the: prwver 10 the fire pump is not dismupted when over-
betd lines are deenengized for fire depastment upertions.

93.6 Two or More Alternate Sources. Where the aliernate
sonree consists of two ar more sources of power and one of the
sources i a dedicated feeder derived from a utility seryice sep
rate from that wed by the nommal soutce, the disonneeting
ey, overcurrent protective deviee, and conductors shall not
be requisend (o meet the requirements of Section 9.2 and shall
be permitted o be installed in sccordance with NERA 70,

94¢ Voltage Drop.

941 Unless the rquirements of 942 or 943 are met, the
woltage at the coutioller liue wnninals shall nut deop more
thun 18 pereent below nurmal frununllconatod witage) uaites
motorstating conditivns.

942 The requirements of 9.4.1 shall notapply t emengency-
run mecanical suring, (Se 10.5.7.2)

943 The requirements of 9.4.1 shall nat apply o the bypuss
mode of u yariable speed presure limiting conmol (ve
10107 ), provided s succestul start cin be demonstrated ou
the standby gen—et

944 The voltage at the contacton (3) foad terminaly o which
e motor i connected shal oot drop more tan 5 percent
Belonw the voltge rating of the mutor whea the motor is oper-
ating at 115 percent of the fulbhead current cing of the
motor.

9441 Wi

ny from the controller(s) t the pump motor shall
be i rigid metal conduir, inteemediate metal conduit, eledtri-
cal metallic rubing, liquidight Gexible metal conduit, or liquid-
tight flexible nuometalic conduit Type LINGB, listed Type
MC cable with n impervious eovering, or Type MI cable,

944.2 Elevtrical connections at maton terminal hoxes shall he
mude with i liied means of connection.

9443 Twiston insulativn-pierng tpe aud soldered wie
connectons shall not be permitted t he tsed for this purpuse.
95 Motors.

95.1 General.

95,01 All motors shull comply with NEMA MG-1, Moters and
Genaators, and shall be marked ax complying with NEMA
Design B standands for three-phase motors or NEMA Design N
or Ltandanls for sioghe-plise motors, and shall he specifically
iste for fire piump service, (S Table %.5.0. 1a), Tble 9.5.1.1i8),
and Tikde 9.5.1.1(6).1

.1 Single-phuse motors shall be wed only in acrosethe
arting applications.

9512 The requircments of §

Table 95.1.1(2) Horsepower and Locked Rotar Cureent Motar
Designation for ThreePhase NEMA Design B Mutors

Motar Designation
( NFPA 70, Locked
Locked Rator Rotor Indicating
Rated Current Three Phase - Code Letter) *F to
Horsepawer 230 Vat 60 Hertz (A)' and Including

1 30 N
1 10 M
2 5 L
3 B K
& 92 1
A 127 "
I} 162 i
15 242 G
20 200 G
2% 365 G
w0 435 G
A0 580 G
0 T G
“w /70 G
7 {5 &
100 s G
125 1815 G
150 2070 '
200 2900 G
250 50 G
00 Ao G
a5 5100 G
10 5500 G
150 500 G
500 7250 4

"Lerched potor cutrent values are maxdiumy.

Table 95,1.1(h) Horsepower and Locked Rotor Curreat
Motar Designation for Single Phase NEMA Design N and L
Motars

Locked Rotor Current  Locked Rotor Current
SinglePhase 115Var  SinglePhase 230 V at
Tated 60 Hertz (A)' 60 Hertz (A)'
Morsepower Desiga N Design L Design N Dedgu L.
% w0 - 1 =
“ 2 - 1 =
4 a - 1 =
% " 5 ]
% 0l ] 3
1 0 50 5
I = =
2 - —
3 - -
5 . =
1 - =
10 - -

1 shall oot apply to directe
current, bigh (onvee 600 V), bugeborsepoer [over 500
hp (473 KWy, singlephase, universalaype, or wound-rowr
motns, which shall be peemitied o be used wheee spproved.

PLockerd rutor cunent valies are mavimoms
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Table 9.5.1.1(c) Horsepower and Locked Rotor Curreat Motor
Designation for Three-Phase, 380 V, 50 Hertz, NEA Design B
Mutors

Motor Designation
(NFPA 70 Locked
Locked Rotor Current Rotor Indicating Code
Rated  Three-Phase 350 Vat  Leiter) “F o and
Horsepower 50 Hertx () Including
1 20
1"

o

“Locked rutor cunrent valves are wasimurs

9513 Partawinding motors shull luve o 6050 winding rativ in
order 0 huve equal currents in both windings while rnning at
numinul speed,

95.14* Motors Used with Variahle Speed Controllers.

95041 Mutoes shall meet the applicable requirernents of
NEMA MG, Moty and Genenaturs, Part 30 or 31,

95042 Motors shull be listed, suitable, aud nuuked for
inverter duty.

95,043 Listing shuall non be: requiced if 9.5,1.2 upplies.

95,159 The cmeponding values of lockel ruror current for
muatnrs rated s otber voltages shall be determived by muliply-
iug the vadues shosn by the catio of 160 V (o the rated yoltige
in Tahle 95.0.1(4). >

9516 Corle letters of motors for all other yvoltges shall
conform wit these shosn (o 160V in Table 9.5.1.1 (4.

9517 All motors shadl he vated for continuons dury:

9518 Electric mutmi-induced truasients shall be coordine
ted with the prosivions of 10,133 1 prevent nuisince tripping
al munor controller protective devices
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9.5.1.9 Motors for Vertcal Shaft Turhine-Type Pumps.

95,090 Matons for verrical shidt turbine—type pumps shall be
iippriof. sequirtebcage induction type.

95092 The motor sl be cquipped with @ nonseses
ratchet,

9.5.2 Current Limits.

9520 The motor capacity in horsepuer shill be such i
the masimum motor cirrent in any phise under any condition
wf pump load and soltgge unhalaice shall not exceed the
motoesated fulHuad current mulplicd by the service Lo,

9522 The following shall apply 0 the senvice factor:

(1) The maximum service factor at which a motor <hall be
weed is 115,

(2) Where the motor is userd with @ variable speed prssaire
limiting contruller, the sersice factor shall vot he wsed.

9523 Thewe service factors shall be jn accondance with
NEMA MG-1, Metors and Genentors.

9.5.2.4 Ceneralpurpos: open and dripproul) niotars, wrally
enclowed faucovled (TEFC) motors, and totdly encled
noaventilated (TENV) motors stull uot bave 4 serviee factor
Langer than 115,

9525 Mutors used ut altitudes ubove 3300 (1000 m) shall
be uperated or derated accordiug to NEMA MG, Motors and
Genenntors, Part 11,

95.3 Marking.

9531 Making of mutor terminals shull be in sccondauce
with NEMA MC-1, Motors and Genertors, Part 2.

9582 A motor terminal conueeting diggam fon multiple
tead motors shiall be furnishicd by the mowe manatctirer

9.6 OnSite Standby Generatur Systems.
9.6.1 Capacity.

96,11 Where on-ite genenmn systems ure used 10 supp
power t fire pump motrs i meet the requircaents of 9;
they shall be of sulficient capuacity  alliw nomal starting and
running of the motor(s) driviog the fine pump(s) while supply-
fug all wther simultancously operated load(3) while meeting
the requirements of Section 9.1,

96,2 A tap ahiead of the onsite generror disonnecting
means shull not be required.

9.6,2° Power Sources.

21 On-ite standhy generaton systems shall comply with
Section 0.4 and <l meet the requirements of Level |, Type
10, CLass X systcmns of NFEA 110,

9622 The geverator shall nm and continue w0 produce

aeplate: power without shutdoan or derate for sdarms
nings o Giled eogine sensors, except for overspeed
shutdown.

96.23 The generator fuel supply capacity shall be sufficient
o prravide 8 hours of fire pump operation at 100 percent
rated pump capacty i adition o e supply required
wther denuands.
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8552 Suction su resure diop shall be cilailited o 8.7% Controllers. See Section 8.1 wnd Clapters 10 and 12 (o 915 All povver supplics shll have the capacity o i the fire— (5) 1t shall be marked “Fire Pump Disconnecting Meuns in
envure thar sulficient NPSH is available t the purmp. requiremcuts fur controllers. pump on s continuns b, fetters that are o les thn 1 g, (25 mm) in height and
8553 The net open urea of the strainer shall be st least fowr 88 Foundation and Setting. 906 Al power supplies shall comply with the veltage diop sl i e Fect Wbt asing st e e loire kvl
times the area of the suction pipis i T D T T requirenicats of Scction 9,4 - 1
. andd driver stiall be mouuted on @ e . T
B554 Suiver mesh size shall he i sccordunce with the grouted b plate, 977 Pl comverters shall oot be wseed i supply punce 03 o g g e i e placad i Livirire, Il'x?-:qpumlx:
pump finufictiirery racimmenilation. 882 The bus phate shisll be secursly steachiod 0 a Sl st fire pump, . cumtroller stating the location o this dixonnecting means and
85.6 Water Supply Protection. Design of the suem shall dation in such u way that proper pump and driver shaft align- 9.1.8¢ Interruption. thie location of any key needed w0 unlock the disconnect.
nclinte prietinn of putable water supplies and prventiva o i il b mafialoa. 9181 No ground Gult intcauption means shall be installed 9233 Where the discoonecting means permitted by 923
. 883 The foundation shall proside a solid support for the in any fire pump control or power drcuit insuilled, the disconnect sl be supervived in the chised posi-
85.7 Preswre Malntenance. e e, = " . lon by one of tbe (illowiig methiors
© 9082 Noare fault internuption mens shal be instalied in o o b st
BS.21 Exceptas permiticd in 85.7.2, the priniuy o studby 89 Driver Connection and Alignment. any fire pump control ur pawer drcuit U] Hep. alon. properemiy inemote allins g
shall a0t he used & « ¢ pump.
fles popatnl) ot be el o 8 prusitf: il pisnp. K0 The pun aun dever shall e cvneced by e, 9.2¢ Normal Pawer. () Local signaling service thuat will cause the sounding of an
B5.7.2 Water mist punitive displacement pumplog units dut e cmpled, flesiile coupling or fming gear pe of helt i , : e andible signal a2 constantly attended locition
ure desigued and listed o alternate presure maintcoance duty—— drive coupling 821 An elatric motiedriven fire pump sl e ey (3) Locking the dixconneeting means in the chned pasition
hetween tun o move puraps ith ariable speed presure it oS0 - it s mtrrual soiree o pesweer s s contimadly anllable mros: () Wi the.damnedting meany i Incuted withiy fned
ing control. und that provide a spervisiry signal wherever 12 The coupling e slectad i endiire thdt {6k Cape- 922 The nonnal source of power renuired in 921 and its enclosures or in buildings under the conunl of the
pressure: maintenance is required more tan two tmes in one M 0F Gansmitting the hanepower of the driver and does not i shall be'a Nt i ith £ the full wmmer, sealinyg the disconnedting means and performing
Lour, stull be permitted to maintai sytem presure, :;-:1 :":";”’l‘f - pu:ll“ masimum led hore ving shull be wrranged in accordance with ane of the follow- Apywtveil wrk b eerasiol Gimpastions
operating specd.
85.73 When in the presure maintenance mode, yater mist : : (1) Senier couneetion dedicaed w the fire pump inolle 92,84 Where the averurment protection perritied by 9.9.3 is
positive displacement pumping units wed for presure maings. 553 Pumpn and drivers shall be aigned ance final hoe plie tion insulled, the overaurrent proection device shall be raed 1
nnce shull not provide more than half of the nozle g of ~ Placementis complete. (M Onssite pver production Eility connection dedicaied to ey indefinitely the sim of the locked totor current of the
the smallest ystem nozale when the sandby presare iapplicd 8,94 Alignment shall be i accordance with the coupling the fire purup iustalltion Lugest pump motor aud the fulkosd current of all of the other
ar the smallest nozdle. manulacturer's specificutions, (3 Dedicated feeder connection derived directly from the  purup motors aud accesary equipmieot.
e el ) T
8574 A single sensivg line shall be permitted w0 be wwd for 805 The operating angle fir the flesible conpling shall not 0y et e ik plinp xllaion i 92340 Alematively, compliance with 9294 shall be based
Hinge somding - perating ing g ) Asa feeder conneetinn where following « - b
4 water wist pusitive displacoment. pumping unit conuulles  exceed the jommended toleranee. i s an wsenibly lisied fon fire pump service that complics with
sehiere the uait al serves for presure manteuanee on + walcr ) = the follaswitg:
mist systen. BR10/Flow Teid Devices. W e r:;,“““:,",f“‘_,ﬁ;'_ Pt ob o mulRIg o averrrumt prisccriv e shall o upen; within
86 Pump Drivers. BAOL A posithve displacement pump installation shall he 1) Ay ol e el frommanuree 2 ruiuutes at 600 percent fuload curreat.
X ) armuged to allies the test of the pump t its rated conditions as kel i e oot X (2) The averaurent protectivn device shall aot open with
B.6.1° The driver shull be sized for and have enough power 1 ell s the suction supply at the masimum oy available from T TR il e R vestart transient of 24 times the ulbload current.
woperate: the pump and drive train at all design points. the pump. A=t [t ';‘,r’:m_mu“ i veay, ™ 'll'l‘lt |m:r(um‘a; pmlruiﬂ;l :'l?h: shuall not open within
¢ . . ot i 0 minutes at 400 percent fulldusd curreot.
B8 enetan Geken 8102 Aulittoe pumping aterus shall he equippet withix e b, ; () The trip puint fur cirit breakers shall ot be fiekd
BE21 U a recduction gea is provided between the deiver and T 08 orifice plate installed in a test lop ack i die addi- @) The seupenient ir. nccopule (e wuthinity atjuseable
5 ’ s 4 : iy jurisliction. :
the pumnp, it shall be listed for the intended use. five supply ank. () The S s . : .
4 ” - mercurrent protection  device(s) in - each 9.2.3.4.2 Overcurrent Device Selectivn. An instntancous
BEZLI Reduction gears shall meet the requirements of #1038 Water puimping systems shall be equipped with a floss- disconnecting means is seloctively coordinated with — ciraiit breaker shall be permitted in ew of the overcorrent
AGMA 2011, Clindrical Worgraring Tobvance and Inspection. E€F 00 orifice plate instulled in 4 test loop back o the water any other supply side overcument proweetive — levices specified in 10.82.2(2) provided it s st of u rander
Mrthote supply. tank. inlet side of the watee pump, or drsin derice(s). witch el ed fur fire pump service and complies with
§ - (8)  Dedicated nansomier connection directly rom the serv- 999,41,
'.?f.ﬁc {;m‘aﬁ a:-l‘l‘ ;-:'\'L'\";: s 7 or better, and pinions Chajiter 8 Flectric Drive for Pumps ice meeting the requitenients of Article 193 of NFEA 710 el
i 923 For fire pump installations wing the argenent i .
8623 Dearings shall be in acconbuuce with AGMA standards 9.1 General. 2(1),0.903(2), 05 2(%), o 0.32(4) i the rummatmiree of 931 Unles there s an fnstalled power arrangement s
and applicd for an L10 life of 13,000 hours . wet, i mioee than one disconnecing mens and wsociated  Qesribed iu 9,35, a least one altemative souree of power stull
: OL1 Ty chaptee covers the mininum perfomance aud - ,','.,_,,.,,,m ection device: shall ,,fi,mm,l St be provided for higheries huildings or where the height of the
B6.24 For drive sytems that include @ gear case, thee pump g requirements of the sources and ranamision of clectrical Kurredh pe ) P St tioea ey e Ve G s W e s et
manutacturer shall’ provide @ complete mass elastic sywem  power i motaes deiving fie pumps, fupply o thefire pump conulivs e TR RH HpasH P
tonsivnal analysis o ensure there are no damaging streses or ey ) ) i 9231 Where the diconnecting mens permitied by 929 b
riical speedds vithin 25 percent abave and belons the operat- 902 This dispier abn cvees the minimun peiutcs featalled the dievameeting meuis dull et sl o the follwe.~ 984% Oibir Senarves. Excepd fir an srvungemant described
ing speil of the pump(s) und driver. o af i 1 Reteent the g requirements: in 933, at least one alternate: source of power shall be provie
source(s) and the pump. includitg the motoe(s) but excepring 1 etk yrhiere i 6wl Moares: Is st ralichie
B6.241 For variahle speed diives, the anaysis of 862 4 shll  the elecrric fue pump controller, trander switch, and acceso (1) 1 shall b identified as being witable for wse as wenice i . ;
inchude ull spreds domwn to 25 percent beluy the kowest operat-—— ties (e Chaftr 100 equipment 933 An altermate source of power for the primary fire punp
ing sprd abtatzable with the variable speed drive, 8108 A0 et gl et 0N st @) .l:[n:‘.nl[: be lockabde in both he conet poithon und the ;t.il‘::-: b gl e ':::lll[:‘::’:;')lH::lxl“\:l;l::r'v::mr:,
) G comply with NTRA 70/, Antiele 695, and ather applicable ar- (9 1 shall he located remote from uther building discon- driven fire pump with independent power sauree meet-
e z ] A punty peaceat ¢
B6.3.1 A siugle diiver stl be permitted 10 drive more than 3 neeting meus. 2.2 is iustalled in sccordance with this sundard.
one positive displacement pump. 9047 All power supplies shall be bcateal and airunged €O It shall be located remote from ather fie pump suree 934 Where provided, the altermite source of power shall be
wggainat dangge by fromi within the premises and disconnecting means. 3 ;
8632 Redurdtant piump systems sull aon be pesmitied 10 &0 S E Y suppliedd o ome of tlie Wllowing sources:
stuare a commmon driver.
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9,63 Sequencing. Autonutic sequeuciug of the fue pumps 9.9 Raceway Terminations. 10.1.252 Where muliple pumps serve different wess or 10344 ContinuousDuty Basis.
shall be permitted i accord: 0525, i s B A
all be permitied o Sconeings it | 99,1 Listed conduit biubs shiall be wsed 0 termiinate raceway portions of the faciliy, an appeopriate gu stull be comspicr 1o g 4 4y Ugles he requirements of 103,442 e et
- oudy uttached to each controller indicating the ares, zone, or
964 Transfer of Pawer. Trandfer of power (0 the fite pump  (conduit) 1w the fire pump eontroller o e et ors aoe ol by that gup o4 paing catlles budars and other wiring elements of the conolier shall be
:ﬁfz‘l« betrcen gw“-:.mu upply and one AT PP g0.5 Ty (ype rating of the evonduit bub(s) stall be ai et Im el 24 i ; ‘M:’| l:m ¥ : designed on 4 continuousdty basis.
all e pn. et b N 126 Servi
PACELLL (L pump (g equal o it of the fire pump controllee £ 5 ARy 103442 The requirements of 103441 shall not apply
AR B of the pump manuficturer or its desgnated representative © ircmcte o 2
X tective Devices. 655 “fin el R o S Eiemet for (he saices s famibicigs.  SO0duiios st acetn s civels saly duing the motor stuting
9.65.1 Protective devices installed in the oneite prsec source fire pump controller shall he folluwed. a's repreentative when needed for service and adjusuent of P ch <hall be permitied w0 e designed acordingly.
cireuits at the generator shall alloy fustantaueous pickup of the the equipmeut during the iustdlion, teding, and waurnty 10.3.4.5 Field Conncctions.
full pump room load and shall conply with NFPA 70, 9.94 Alterations o the fire_pump controller, other than periods. .
Section T00.28. conduit entry as allwed by NFFA 70 shall be approved by the . 10.3.45.0 A fire purop controlle shall not be wed as 4 junc-
authority bving jurisdiction. 10.1.2.7 State of Readiness. The conuoller shiall he ina fully — tign bax o supply ether equipment.
9652 Circuit breabers shall bave supenivion by remote functional state within 10 seconds upon application of ac -2
i v 4 power. 103452 Nounderltge, [|th~< o, frequency wn.:;\‘;-_m
Chapter 10 d otlier device(s) shall be ficdd installed it sutomatically oe
9.6.53 The fire pump circuit breaker Sl not be required o 10.1.3¢ Bﬂﬁ‘{n l\;:'rl;lnr:ll mnn--lle?:lllpmmL dv:;l‘un :‘-:ll manwlly prohibits electrical achuation of the motor contactur.
be evordinared with th o et X comply with AFPA 70, Article 695, aud other applicahle docu- 4 ,
‘;“x‘;‘:‘iﬂ, bl b B R i 104/ et ey Meecn iy 103453 Excepts provided in 4.20.22(1and 1094, remote
covrdinated with all other line side protective devices. 10.1.1 Apptication. 102 Locadion. "‘“"'1::‘““’”“;“::’““* il yaken “‘l:}““i"l"‘u"‘}f"“ "";::x‘"‘: ‘:‘
. " ity huaving ction.
9.7 Junetion Baxes. Where fre pump wiring ta o from a fire  10:0:1:1 This chapter camers the minimum petformance and . permitiedunlesappeusat bRe sushoe Ay bavng -
pusap controller s routee through « junction ho, the Gllowe requirements for controllers and wander switches for 10.20° Controllers sball be located as close as i practical 0 10346 Elecurical supply conductns for presure mainte-
Fi evyulivmants e st cleetric motors driving fire pumps. the motors they control and <hall be within dghtof the mowes.— pance (ockey o make-up) pump(s) shall not be connected
(1) Thie juiction bere shall be secueely enounted. 2 Accowary devices, incuding fite pump arm and 1022 Conmollers shall be located or proteeted =t they the fire purp contruller:
(2)* Mounting and installdion of @ junction bos shall not sling means, are induded where necesary ) ensure the will not be dantaged by water escaping from pumps of pump 1085 Protection of Control Giraults.
violute the encloure fpe rating of the fire pumg o on” el ool the, equig HLCLE sonnskne 10351 Gireuits that are necesary for proper operation of
o i TR oL ey % 1023 Currentcarying parts of contollers shall be ot less b continlier shal ot hive overcument. protective devices
)* Mounting and instdlation of « junction box oot 10.1.2 Performance and Teating. than 12i0. (305 mm) above the foor level. ennnected n thiz
violate the integrity of the fire pump coauoller(s) and i
shall not affect the short circuit rating of the controb- 10.1.2.1 Listing. All controllers and transfer switches shall be 10.24  Working clearances arouud contrullers shall comply 10352 The secondary of the randormer and control
ler(s). . spevifically fisted fuor electric motor-driven fire pump senice. withs NFPA 700, Article 110. try shall be permitted to be ungrounded except as required in
W sl e e s e Mg 103 Canarc. {5
_ the fire pump comtroller enchosue type rating 10.1.221 The cintroller and trander seitch shall be suitshle 101 Equipment. All cquipment shall be soitable for wein 10267 “E‘:;’:‘,:'mgm“:':’hu"“':“::":‘n’“f; St Sic
@] &llmm.‘lll junction blocks, and splices, where used, shall for the avallahle short<circuit curreat st the line terminals of locatinns subject to 4 moderate degree of mobsture, such s 4 g die b dlibe :Eu.. sally i o .3 P*
st ntrolls aler swtehi. damp hasement. J i i
(6) Neither a fire pump contruller nor a fire pump power e nirpilr s ranhomich ¥ g § 10.3.7 Elcctrical Disgrams and Instructions.
trausfer switch, where provided, shall pot be wsed s 10.1.2.22 The amtroller and sander switch shall be marked 103.2 Mounting.  All equipment shall be monnted in
junctian hox tn upply otiee cquipment, indodinga pree “Suitable for use on a circuit capsble of delivering pot more substantial manner ou a sogle nuncombwstible supporting  103.7.0 An electrical schenatic dizgrum stull be peovided
sure maintenance (jockey) pump(s). (S 10.3.4.5.1 and than ___ amperes RMS symeticl at ___volu se”or structure. and permanenty attached w the indde of the conunller enclo-
1 ° amperes RMS symmetrical at ___ volts ac shortdreuit current sure,
@ N i ol § ing,” or equisalent, where the blank spusces shown shall huve 1033 Enclpencm
7)  Neither a fire pump conroller noc a fire pump power 2. alent, SRS 3 s - ;
sanvieriansich Al b e e o i or e appeopriate values flled in for cach installaton. 1035.1% The structure oc panel sial be securcly mounted fn, 10372 All the fiekd uidag eIt be l;“'“!{)x'“‘L““'
splices. 614 ) Al s . s a ruiuimum,  National Electrical M skl o correspond with the field connection dixgram furnished
£ y L (NEMA) Type 2, dripprool endlosure(s) or an enclesure(s) 10.3.7.3* Complete instructions coveriug the operation of the
i b : fuc y SEE ppenol snec 7. f wring the op
L) ml:ud Electrical Gircuit Protective System to Controller :::‘.:-:_’l::.. IVI:I:;-J!‘::: testent by the manufacturer hefote ship- with un ingr s protection (IF) ratitg of P31, contl Z.ﬁr:" e prinident and eonspivoudy muanted o
% i 5 9 10332 Where the equipment is located outside, or where E 3
9.8.1° Where single conductors (individual conducton) are 10.1.23.1 Conuvullers shipped in sections shull be completely Sl et itably ta :
- 4 et o the y ; special environments exist, suitably cated endosures shall be 10374 The installation instructions of the manacurer of
werl, they sl be terminated in 4 sepanse juncion box. :‘-:::ﬂr"lm :n::lc:::;‘ tested by the manubicturer hefore ship- used. the fire pump controller shall be followed.
9811 The junction box shall be installed shead of e fre i 3 () sl be grownded in acenrdanc
punp cwotoller, 4 minimun of 12 in. (305 mm) bewnd the  101:23:2 Such continllers whall be reassembled in the field, :.?ﬁ‘:\m:;f ’ i Sl prgdatinamchos 1058,
fire-rated wall o floor bounding the fire zone. and the proper asembly stull be verified by the manufactires . 10381 Esch motor control device and each switch and
. - or designated represeatative. 10.3.4 Connections and Wiring. cirauit breaker shall be marked w plainly indicite the name
98.1.2 Single cnnductors (individual conductwes) sball not e i \ien i ntuwber; andl lhe
cater the fire pump endusure separately. 10.1.2.4 Service Equipment Listing. All controller<and trane 10341 ANl tuwchars and connections shall be readily aceessi- A e e ot 5
fer switchies shall be listed as “suitable for wse as service equip- Ble for maintenance work after installution of the conuoller. dlectrical ‘rating iy vales: lusepower, amperes,, [requent,
9827 Where required by the manutsctuwer of a listed electt-— ment” where so e SUE A bt e - pliases, and so forth, 4s sppropriate.
Gl circuit protective system, by NFPA 70, or by the liging, the 10.34.2 All busbars and connections shall be ssnmanged so that ¢ S §
racewy ity juction it i i e pumip controflee 10.1.25 Additional Marking. disconnection of the external circuit conductons will not be ;“-z‘ﬂj_ The markings shall be w Iocater s w be visible aftee
ahill be sealed at the juncion bax end aw required and in 1019 e Al conrollers shall be marked “Electric Fire Pump required. e aon:
oy o, e Ul the 't (5% Couualier” and shall show plainty the wame of the manutice 10343 Means dhall be prosided on the exterior of the
beda el 2 L) turer, identifiing designation, maximum operating presure, contruller 10 reud all line currents and all line voltages with an
983 Stndird wiring between the juncion box and the  endosure fpe deguation, und complets electrica uing. accuracy within =5 percent of motor nameplate vltage and
controller shall be considered scceptable. Qurent.
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104 Components.
10.4.1¢ Voltage Surge Arvester.

104,11 Unles the requicements of 10413 oc 10414 are
met, 3 voltage surge wrester complyiug with ANSI/IEEE (2.1,
IEEE Sudard for Gapped Silien-Cartide Surge Armsters for AC
Puawer Ciruits, o ANSI/IEEE CG2.11, JEEE Standard for Metak
Onide Surge Aresters for Alternating Current Powyr Circuits (>1 KV,
huall be installed from each phase w0 ground. (S 10.3.3.3)

104,12 The surge anester shall be rated to suppress voltige
surges above line voltige.

104.13 The requirements of 10.41.1 and 10.4.1.2 shall not
apply 10 cnteollers ratesd in exces o 600 V. (S Setion 10.6.)

10414 The requirements of 10,411 and 10412 shadl not
apply where the controller cu withstand without damage
10 WV impulse in accordance with ANSI/IEEE C62.41, JEEE
Revreonded Pravtice for Srage Voltages in Lres\eltage AG Poovr
Circuits, or wheee the contuller is listed to withstand surges
and impulss in acenrdance with ANSI/UL 1HO, Sandard for
Sunge Prowstive Devirrs.

104.2 Isolating Switch.
10.4.2.1 General.

104211 The isliting switch <hall be a munually opecable
motor circuit switch or 2 molded Gase switch baying @ hores
power rating exual to o greater than the motr horepover.

104.21.2° A molded cawe switch huving an ampere rating not
less than 115 perent of the motor muted fullkdid current and
b suitable for futermupting the motor locked rotor curreat
shull he permitted.

104213 A molded Gase isolating switch shull be permitted 1
lve selfprotecting instautancous sboitdscuitorercunrent
protection. prosided that this switch does not uip unless the
circuit breaker in the sime contruller trips.

10.4.22 Externally Operable. Tl ilating switchs shall be
externally operable.

104.23% Ampere Rating. The ampere ruting of the isoluring
ich shall be at leat 115 percent of the fulklod current
rating of the motor:

10.4.2.4 Warning.

104241 Unlest the requirenents of 101242 e m
folloving srarning stall appear on or immeditely adj
the Lolating switch:

WARNING
PO NOT OPEN OR CLOSE THIS SWTTCH WHILE
THE CIRCUTT BREAKER (DISCONNECTING MEANS)
1S IN CLOSED POSITION.

10.4.24.2 Tnstruction Label. The requirements of 10.4.2.4.1
“hall not apply where the requirements of 1042421 and
1042422 e met.

104.24.2.1 Where the isolating switch and the circuit breaker
are = interlocked that the fwliting switth cn be neither
opened nor cased while the cireuit hreaer is dosed. the wam
ing bahel shall be peamite to he replaced with an instruction
Liel thiat dirwes the vrder of operution.

10.4.24.2.2 Thic Libel shall he permitted w be part of the
Libel resquired by 10,873,

10.4.25 Operating Haodle.

104251 Unlew the requirerents of 104.25.2 are et the
foluting switch operating handle shall be prosided with
spring karch that shall be so urvanged that it requires the wse of
the other bund w0 hold the Luch released in oider o permit
apening or using of the switch.

104.25.2 The reuirements of 10425.1 shall not apply
where the bwlating switch and the cirouit breker are s futer-
Tocked that the isnlating switch cin be ueitber opencd nor
closed while the drenit hreaker is closed.

10.4.3 Circuit Breaker (Disconnecting Means).

10.4.3.1° General. The matar hranch eircuit shall be protec-
ted by u circuit hreaker that shall be conected directly to the
Joad side of the iokuting wwitch and shall have one pole for
cach ungrounded circuit conductor.

10.4.8.2 Mechanical Characteristics.  The circuit breaker shull

have the fillowing mechnicl charaderstios

(1) 1ushall be externally operable. (S 10.3.6.)

(2)  feshall rip free of the handle.

(3) A mmeplate with the legend “Circuit breaker — discon-
necting means” in letters not less thun 3 in (10 mo)
high shall be located on the outside of the contruller
enclisure adjacent to the means for operating the dreuit
hreder.

10.4.3,8* Electrical Characteristics.

10.4.3.3.1 The circuit breaker shall have the following electri-
wal charucterisics

(1) A continuous current ruting not less than 115 percent of

the rated fullload curcent of the mote

@) iug cl ype

(3)  Instantancous short<ircuit overcurreat protection

()* An adequste interrupting rating to peovide the suitability
rating of the controller disused in 10.1.2.2

(5) Capability of allowing vormal sud emergency starting
and running of the mutor without trippiog (e 10.5.3.2)

(6) An instantaneous trip sing of noc more than 20 dmes
the fullload current

10.4.3.3.1.1*  The circuit bresker shall not trip wheo stutiog o
motor from rest in the aaossthedine (directondine) mode,
whether or not the: controller is of the reducel innuh starting
ype.

10.4.3.3.1.2* The dircuit breker shull not trip when power is
fnterrupted from a running pump, or if the pump is restarted
in les than 4 seconds after being shut dosm. If a contol dreuit
preveuting 4 restaut within 3 seconds is provided, this require-
ment shall not apply.

10.4.33.2¢ Current limiters, where integral parts of the dircuit
breaker, thall be permitted t be used n obtain the reuired
intennupting rating, provided all the following requirements
are met:

(1) The breaber shall sccept current liniters of vnly one

2) reut limiters shall bold 300 percent of fulkoad

ruotor current foc a minimum of 20 mivutes.
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(3)  The current limiters, where jnstalled iu the breaker, shall
not upen at locked rotor current.

A spare set ol current limiters of correct rating shall he
Lept readily available in a compaicat or rach within the
niroller endosure,

10.4.4 Locked Rotor Overeurrent Protection. The only other
overaurrent protective desice that sbl be required and
permittcd between the Bolating switch snd the fire purap
motor ball be located within the fire pump conmuller and
shall possess the following characteristics:

“

(1) For a squirrekeage or woundator induction motor, the
device shall be of the fmedelay fype haing wripping
fimes as folloses:

(@) Between 8 seamds and 20 seconds ut locked rotor
rent

aurren

(b) Three minutes at 4 minimum of %00 percent of
motor fuldoad current

(2) For a directcurvent motor, the device shill be as follows:

(3) Of the instantaneous type

(h) Calibrated and set at & minimum of 400 percent of
ruator fulHoud cunreat

There sl be vistd means or markings dearly indicated

ont the device that proper settings huve heen made.

(0 It shall be possible to reset the device for operation

immediately after ipping, with the ripping characteris

tics thereafter remuaining unchanged.

Teipping shall be accomplished by opening the circuit

hreaber, which shall be of the external nanual reset fype.

10.4.5 Motor Starting Circuitry.

10451 Motar Contactor. The motur contactor shull be
horsepoer rted and shall be of the magnetic tpe with @
contact v each ungrounded conductor.

1045.1.1  Running contactors shall be sized fur both the
locked rotor currents and the continuous running currents
encountered.

104512 Stuting contactors shall be sized for both the
Jocked fotor current und the acceleration (starting) encoun-
tered.

10.4.5.2 Timed Acceleration.

104521 For elecrrical operation of reducedsoltage conmul-
lers, timed automatic aceeleration of the motor shall be
provided.

104522 The perind of motor acceleration shall not exceed
seconds.

&

(&)

10453 Starting Resistors. Starting resistors shll be designed
10 permit one Ssecand starting operation every 80 sconds for
a petind of not less than 1 hour.

10.4.5.4 Starting Reactors and Autotransformers.

104.54.1 Starting resctors and autotranstormens shall conply
with the requirements of ANSI/UL 508, Standand for Industrial
Control Equipmont, Table 92.1.

104542 Starting reactors wnd antotrandonmers over 200 hp
sl be permitted o e desyued w Bare 3 of ANSIZUL 508,
Standard for Induwsirial Cantrd Equient, Table 921, in liew of
Partd. '
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10455 Soft Start Units.

10.4.55.0 Soft start units shull be horsepeer rated or spexifi-
cally designed for the service. .

104552 The bypass contactor shall comply with 10.45.1.
104553 Soft start units shall comply with the duty oycle
requirements in aceordance with 10. and 10.

10.4.5.6 Operating Coils. For controllers of 600 V ur less, the
perating cail(s) for any mutor contactin(s) and any hypess
contactor(s), if prnided, shall be supplied directly from e
oain power sultage and not through 4 trausformer.

10.4.5.7% Single-Phase Seasors in Controller.

104571 Sensors shull be permitted 0 prevent 1 threephase
motor [ nder single-ph dlitis

104572 Such seusors shall not case disconuection of the
smotor i it is running at the time of singlephase vecurrence.

104.5.7.3 Sach sensors shall be monitored to provide a local
visible sigual in the event of malfunction of the wiwors

10458 No gound fult prowetion (ripping shall be
allowed.

10459 A ground Gl atarm shall be permitied.
10.4.6% Signal Devices on Controller.
10.4.6.1 Power Available Visible Indicator.

10.4.6.01 A visible indicator shall monitor the availability of
power in all phases at the lige terminads of the motor contactor
ac af the bypass contactor, if provided.

10.46.1.2 1€ the visible indicator is a pilot Limp, it shall be
accesible for replicenent.

10.4.6.1.3 When preer is supplie from multiple poner sour-
ces, monitoring of euch power siurce for phuse lass shill be
permmitted at any pint electiically upstream of the line termi-
1ls of the contactor, provided all sourees are monitored.

10.4.6.2 Phase Reversal.

104621 Phase reversil of the penver souree 1o which the line
terminals of the motor contactor we connected shull be indice
ted by a visible indicator.

104622 When pover icsupplied from multiple power sur-
ces. monituring of each power source for phase reveral shall
be pecmitied At any point electrically upsiean of the line
temiinals of th ded all at d

10.4.7° Fire Pump Alarm and Signal Devices Remote from
Controller.

104.7.1 Where the pump toom is not constantly atwnded,
andible or visible signals pawered by a source not exceeding
125 V shall be pronided at 1 puint of constant uttendance.

104.7.2 These fire pump atarmus and signats shall indicate the
information in 104721 through 104724,

10.4.7.2.1 Pump or Motor Running. The signal shull actuate
wheneser the controller has operated into 4 motoenuouing
condition.
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104.7.2.0.0 This sigual circuit shall be cnciygized by s separate 112 For multisuge multiport pumps, @ dedicared 1052084 The recorter shal be capable of operatiog for st 105254 Failure of a leling driver to start shall nof prevent
seliahle supervised puwes source or from the pump motor — presaresacnited sxitch or electionic preotire et i docr- east 7 dlays without being reset or rewonnd. subsequent pumping units from stuting.
pawer, reducend 10 not more than 125 V, bedin | Lt shall be provided for e discharge port of : i e ;i
pawer, reduceal o not more than 125 V. ed in 1.1 shall be provided for each discharge port o ;
e s i e pap s e S BE BRI L 1oa8185 The Fresmue senag lenvens of mlr'munl--; 105.26 External Gircults Connected to Cantrullers.
pabile of witlstanding 4 mumentary surge presure o A
uTRL Tt AR Ty 105.2.0.0.3 For multistage mulipoe pumps, o dedicied pres utleast 100 i (27,6 bar) o 139 prrcest of fre pump conrol 105261 External control cirenits that evtend ouide the
e it the s termmioale ot the et vy e A sure recorder as described in 1052182 shall be prosided for ler i uperating presre, whichever is ggeater, withoue 0 puimp soom sball be aemanged <o that filue of aoy exte
phase at the line wrminads of the motor contacton is lust. i AR et LR DT 6 et LS gl it o wal cirenit. (open. groundfault, or short. cireult) stull not
TOATIAR, A St ol b6 i liead Sy et P ! ! prevent operation of pump(s) from Al othee interal o exter-
aiEeus, AN PR Sl i fe AL e O 1052014 The requirements of 10521, 11and 1052, 1052186 For variahle speed pressure limiting conteol, nal means.
st detect boms uF pliss whether (e muto b running 06l bl it upply i spremiteichnied eI K T (127 mm el s e Gisinesst provare line
red, presareactated switch shall oot be required. shall be conuected to the discharge pipitg at 2 puint recon- 108341 | Draloge: ,,‘I’;“':‘“‘l""‘;“* Soriing o fle virey
o ; . 4 Sl _ ground fault, o Lo of power 0 these crcuits shull be permi
1047228 Whwea poorer | supplied fom mullple power o 5itiy. Triere: shall e s premure siibbei i rsieiedive ool e ytile spaal_ vl i, The R SLD R the fire purp but shall ot
soutces, monitoring of each prwer source for phase ks shll gy she ; connection shall be between the discharge check valve and dhe !
. v I orifice employed within the pressure switch or presure fepou- & prevent the contnller(s) from starting the fre purp(s) due 1
be permiticd at any point clectrically upstecam of the line dischiarge contrul vahve.
termimals of the: cintactor. prosided ull sources e monitored e fnsien tihier Uhan (vt etipal ditnis,
10.4.7.28 Phase RevermL, This fire pump alum vireuis gl 105203% Where an electronic presure senw s wmed 10 b oo 1 e sexvadce dug Wl oin oite (g ypise Al cestl cnrhicions ALk S B plropom:
Wil b s ki e ek autnmatically control fire pump operation, the fire pump i b T g tuat are not faull tolerant ay described in 105251 and
e “‘:'l:"“m"; :‘l““ 0 S l:"‘"l “"':;ﬁ,“‘f contruller shall monitor the nansducer during sutematie tes- ) 105262 shall be protected against mechanical injury.
ffoun i rimp ol pimer sl i more than IS8V, g 105.2.2 Nonpressure Switch-Actuated Automatic Controller, 10527 Autoroac Testng,
! 10520909 Where the transducer presaire reading exceeds 105221 Nonpresure switch-uctuated antomatic fire pum, ;
e e s utnp st bl achute wheueres te 1o b (0,68 bar) during any sutmatic purp stat that wes contellamital Gamenence Giacoaulars starting -ul’n—ms 105271 The contruller equipment shall be amged to
threo pliam poweral the loe tequinals nlibe mior onlactie  jogilred by the wilenitd ey vabie, e requitu by 10AS7, the wntonuatic apening of 4 remnte contact(s). :‘:‘:,;:’“"‘"‘;“::3";‘”":;.'“;";:1".";;“‘ Saomn e sy o ""“;"l'""‘.‘;
i the controller shall activare s visual nd sudible larm that can ‘ ey und ‘durative
i 105222 The pressure switch shall ant b required. NFPA 25,
104.7.2.4 Controller Connected tn Alternate Source. be silenced. P il
¢ e . 105223 There shall be no means capable of stopping the  10527.2  Performunce of the antonuate wsting shall be
104.7.24.0 Where two sources of prver are supplied w et 105.20.3.2% Where an electronie presure senwn s wsed t ' P pping i
e b o T im“lj"“r el ol fee i P pmp conmln i fire pump motor except those an the fire ,mm,m.m.ﬂ. reconded us u presare deop indication o the presane
the altenute source s the source supplying power o the manitor fur and provide a signal for the falliwiog elecunnic 10.5.23 Fire Protection Equipment Control. recurder.
conruller. pressure setsor conditions: 105230 Where the pump supplics special varer conrol 103273 A suletnid vave desia on the pressare conteolline
1047.242 This signal ciscuit shal be energce by a sep- (1) Amy e i tranducer iput b lexs than 10 percent of pipment (eluge wahs, diy pipe v, etc), i sl be LI R
rate, reliable, supervised power source. reduced 1 not mare & "‘ e I;" W K ratec 3 "“‘;f 2k & permitted 0 sant the mowr hefore the. presursacnted 105274 In a nonpresureacated controller, the aut-
than 125V, £ frifesy e e switch{es) would do sa, matic testing shall e permitied 1o be initiated by & means
1048 Controller Contacts for Remote Todication, Controk- |00 oo o0 e, et 105282 Undir such conditions the comtrofler shall he W hana slenoid vabve.
L shall he equipped with contacts (open or closead) 1o per- T b St AN e Ly IS O Uil et ictineas it i equipped to st the motor upon operatiun of the fire protec 105275 A visible indicator and andible atarm shall be provi-
ate circuits for the conditions in 10.4.7.2.1 through 10.4.7.2.3 :’"‘: "::;:‘” shead of the prewure switch or presaire respons tiom equipment, ded when the controller fails o start from the sutomatic mode,
aud whew « controller s equipped with o tasder switeh
rorace wids 10470t P L hins 1 ’ 105233 Surting of the motor shall Le initiated by the apen- 105,38 Nonautomate Controller,
accordance with 10.4.7.2.4. 105.2.1.5 This switch shull he responsive (o water presure in fug of the contrul eircuit hoop enntauing Uiis tire proteedon
105 Starting and Control. the fise protecion ysem. et 10531 Manual Flectric Control at Cantroller,
O T — 105216 The pressure sensing element af the switch shall be: \ 105301 There shall be u manually operared switch on the
stonedo it Nonsotomathe capable o withsanding a momentary surge: presure of 400 pd 15t Muwd Elears convnllal Remnfa Bl Whaee o Wt Wit i
e o e : ! ailditioaal couol sttions o Gising uonautomatic cntine K
105,11 An automatic contruller shall be selfacting o set. (276 bhar) or 183 pervsat uf e pnp couule vl et i ous aperation of the pumpiog it dependent of e manly, i eperation et e llected by the pressures
run, and protect i g pressure, whichever is higher, without basing its accuracy. enrtaticrimt e switeh, e el e e e ooy e achuated switch.
pr e g
105,12 An antomatic conteoller shll be arrangedd 0 st the—— 105.2.0.7 Suitable pronision shall be made for reficving pres the twanaller, such stationy shall notbe operable o stop the 105,302 The arrangement shall ubo provide that the unit
diiver upou setustion uf a presare switch or sure o the ateed switeh w allow testisg of the oper- ot will remuin in operation wutil manually st doso,
switch actuaterl in acenrdance with 10521 or 10.5.2 ation of the contuller wnd the pumping unit (e Figar 10,525 Scquence Striog of Puamp. {05aee o o
5 A A () and Figrar AA.31(b).] s & oy al
105,03 An utomatie connuller shadl be operuble alw as ” ; > t
nunautomatic contruller, G 105.2.0.8 Water pressure comtrol shall be in sccordance with _"‘\’j‘?j" The cipnller o cach nit fmuliiple pump ubits 105320 The conmuller shall be equipped with un
1052.4R1 thevugh T058 1R all incorporate 4 sequential timing device o prevent any ooe— emergency-run handle or lever that nperates to mechanically
10514 A wonautantic conunllr sl be el by driver from starting simultaueoudy ith any other iy el the motni<ircuit switching mecbnism,
manually initiaterd elevrical means and by manually initiated — 105.2.08.0 Presure switch arnation an the fow sdjnstment : A
mechnical means, = : settiug shall inliste purmp <arfing sequence {if purp b nin i L Sy presti oot 1053201 This handle ar lever shall proside for nosanto-
alvcady i uperation). Ehpl el i o e e ortinutns runing operuion of the molort). inde-
1052 Automatic Controller, imp it supplics. pendent of any clectric control circuits, magnets, o equivadent
. 105.2082% A preswre tecording device shall recud (e i - devices and lndependent o the premunesctiated il
105.21% Water Preswre Contrul, o 1052521 Strtivg of the mutor shall be initiated by the v
rresaire i cuch fire pump controller preswireensing line at : i 48 switch.
T\ Poemn R e DS, Lo el pop P * 8 opening of the contral circuit loop containing this fire protee J
A tion equipment. 1055202 Means shall be incorporated o mechanically
1052111 A prosursactsted witeh or elecironic pressre 1032183 The presre seconter shall be lited as part of 105.253 I vater senuivements call for more than vue pump. 1ehing 6 boldiug dhe laudie o T for mamd operadon
senvor uving adjustable bighe aod Jowcdibrated sctpeins e conoller or shall be a separately listed unit installed w0 ing wunis > opresane, the anite <hall st ot Il chg by i the uetusted ponition,
shall be provided i part of the contrller. sense the presaire at the input of the contruller. 10 sexomds. 1053213 The mechunical Latehing sl be designed w be
AUt oF nranual,
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1053.2.2 The hundle or lever shall be arranged 10 move in
wne direction only frum the off position o the final position.

105323 The motor stuter shall renim automaticdly t the
off punition in cise the operator elaes the starter handle ot
Tever in any position bt the full numning position.

10.5.3.24 The operating handle shall be maked or Labeled us
to function and operation.

10.5.3.3 Manual Testing of Automatic Operation.

105330 The controller shall be armunged to manually stut
the motor by opening the solenvid valve deain wben s initi-
atee by the operator.

105332 For a nun-presse sated conmroller, the manual
test shull be permitted (0 be initiated by @ means other tan
solenvid valve.

105.4 Methods of Stopping. Shut
Ty the methods in 105.4.1 and |

10.5.4.1 Manual.  Manual shutdown shall be plished by

v shall be accomplished
2.

called fo fu 105.2.1 0 prevent any water leabage from coming
in comtact with highaultages compunents

10.6.5 Low-Voltage Control Circuit,

10,651 The haoltage conteol cirenit shall be Viom

¥
the highsoluge source taough o stepdonn trunsfinmer(s)
protected by highaoltge fuses in each primary line.

10.65.2 The wandormer power supply stull be istermupted

when the isalating sitch is in the open pesition.

10,653 The secondury of the transformer and control drcui-

ty shuall otherwise comply with 10,35,

10,654 One secondary line of the high voltage wansformer

or trunsfrmees shll be grounded unless all control and opers

tan devices are mtead fuor wse at the high (primary) voltage.

10.6.5.5 Current Transformers. Unless rated at the incoming

ine vultige. the secnndaries o all current trnsormers wed in
iigh voltage parh shuall be grounded.

10.6,6 Indi Cuatroll

operation of a_pusbbutton on the autide of the controller
enclimure that, contrallers, shall cetnm
the contrufler to the full sutomatic positing.

10542 Automade Shutdown After Automatic Start.  Aut-
matic shutdown shall ot he permitted if starving and running
e are present.

10.5 Autmmatic shutdown shall he peenitted only i the
fullowing circumstances:

(1)* During automatic testing in accurdance with 1
(21 Where upproved by the anthority haviug jusisticion

10.54.2.2 Where satomatic shutdim after anomatic st is
pernited, a minimum run timer set for at lest 10 minutes
shall be wed.

10.6 Controllers Rated in Excess of 600 V.

10.6.1 Control Equipment, Conmullers rated in excess of
600V stall comply with the requirements of Chapter 10,
exceptas pronided in 10,62 duough 1068,

10.6.2 Provisions for Testing.
10,620 The provisions of 10343 sball not upply.

10622 An ammeter (s) shadl be prvided on the controller
with i suituble means for reading the cunent in euh phase,

10623 An indicuing volimeter(s)., deriving pover of ot
more thau 125V from a tandommer () connected o the bighs
soltage supply. stuall also be provided with s suitible means for
reading cach phise voltage.

10,63 Disconnecting Under Load.

10630 Provisivns shall he made w0 prevent the bolatiog
switth from being opered under load

10.6.3.2 A loackhreak disconneating means shall be permitted
10 be wsed in liew of the isoluting switch if e Gult dosiing d
interupting rtings el o exceed the requirements of he
installiion.

10.64 Pressure-Actuated Switeh Locaion.  Special precin
tious shall be tiken in locating the presureacnuted switch

10.6.6.1 Specitications fur coutrallers mted in exces of 600V
shall differ from thuse in 10.4.6.

10.6.6.2 A visible indicator shull be provided to indicare that
povwer s avaitable.

10663 The curvent supply for the visible indicanr shall

n the weeondary of the control circuit. transformer
theough resistors, if found necesary, or from  smalkcapacity
stepdowt tanstorner, which shall teduce the control trane
former secondary yolege 1o that requited for the visible indice
tur.

10664 It the visible indicator is  pilot Luup, it sbull he acce-
sible fn replacement.

10.6.7 Protecton of Personnel frum High Voltage. Necesry
provisious shiall be made, fuchuting suc interfocks s might be
needed, W proteet peronnel from seideutad contict with bigh
voltage.

10.6.8 Disconneeting Meanv. A contactor in combination with
currcurlimiting motor circuit fuses shall be per o he
wed in lieu of the circuit breder (disonnecting means)
required in 10430 i all of the fllowing requirements ure

(1) Curendiniting matn drenit fuses shidl be miounted in
the enclosre hetween the bolating witch wnd the
contactnr and shall interrupt the shortdrcuit current
availables at the eontroller inpot terminale

() These finses shall hu, cquate intermupting vating to

provide the suitability ratiug fsee 10.0.2.2) of the control-
ler.

() The cncotlimiting fues shall be sized w0 hold

600 percent of the fullduad current ring of the motar

Tot at Jeast 100 seconds.

A spare set of fuses of the comet rating shall be Lept

veadily avilahle in a computment or rack within the

conuoller cuclosure,

10.6.9 Locked Rotor Overcurrent Protection.

10690 Tripping of the locked roun overcunent device
required by 1044 shall be peenitied 1 be accomplisicd by

“

2016 Edton

upeniug the motor contactor coil circuit(s) 1o dimp out the
contactar.

106.9.2 Means shall be provided o restore the conuoller
nonmal speration by au external mandly reset desice.

10.6.10 Control at Cantroll

106,101 The contrller shull cumply with 105321 and
10 except that the mechanical biching can be auto-

€ the contactur is Latchenl in, the Tocked 1ot
evercurrent protection of 10,84 shull nothe required.

10.7 Limited Service Controllers.

10.7.1 Limbtons.  Limited wnice contellers consisting of
antomatic controllers for acioseth starting of squireek
cage muturs of 30 hp or les, 600 V or les, shull be per
0 be installend where such wse is acceptable w the authuity
huning jurisdiction.

10.7.2 Requirements. The provisions of Scctions 10,1 through
1 pply, wnless specifically wddresed in 10.82.1

shall
through 10
10.7.21 In liew oF 10.1.25.1, each controller shull be murked
“Limited Service Contruller™ and studl show plainly the e
of the manufurturer, the identifying designation, the maximum
operating presure, the endusure type desgnation, wod the
complete electrical rting. :

107.22 The eontroller shull bave o shorcireuit current
Fating not les thin 10,000 A

10723 The manually operated Eolating switchs specified in
1002 sl not be required.

10.8¢ Power Transfer for Alternate Pawer Supply.

108.1 General,

108,11 Where required by the authority having jurisdicion
or tomeet the requirements of 9.3.2 where au vosite dectrical
power transfer device is wed for pover woutee selecrion, such
smiteh shiall comply with the provisions of Scction 108 s well
Sections 10,1, 102, aud 10.3 aud 10,
108.0.2 Manual transfer switches shill not be usel th tandes
power between the normal supply und the aliernte supply
the fire pump contnllee,

108,13 No remote device(s) stdl be installed thar will
prevent antomstic operation of the tnder switch.

10.8.2* Fire Pump Controfler and Transfer Switch Arrange-
ments.

10821 Arrangement 1 (Listed Combinaton Fire Pump
Controller and Power Transfer Switch),

10.8.2.1.1 Self-Contained Power Switching Assembly. Where
the power wandder switch consists of @ seli<ontined power
switching wsenbly, such ssembly shall be honsed in
burriered compartment of the fire purp comtoller or in 4
separate enchosire attached o the controller and maked “Fire
Pump Pawer Transfer Switch
10.8.2.1.2 Lsolating Switch.

1082020 An bsoluting switch, complying with 10,12, locaed
within the power transfer switch enclosre or compastment
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shall be provided ahead of the aliernate foput terminals of the
transfer swinch.

10.8.: The isolating switch shall he suitable for the avail-
able shoet circuit of the Wiermate source.

108.2.1.3 Circult Breaker, The trusfir switch emengency
side stull be provided with a crouit breaker complying with
104 % and 10,11

10.8.2.1.4 Cautionary Marking. The fire pump controller and
transter switch gsee 10,82 1) shll each bave i cautionary mark-
ing w indicae tuat the ilaton switch for both the contioller
and the wwwder switch is apened before servieing the control-
fer, transter switch, ar matar.

108205 Tuming olf the nonl source isolating wiitch o
the normal source cireuit breaker shall not jubibit the trnder
switch fiom operating as required by 108361 thiough
108364,

108.2.2 Armangemeot 11 (Individually Listed Fire Pump
Controller and Power Transfer Switeh).  The follawing shall be
provider
(1) A fue pump contruller power trandee switch complying
with Sections 0.6 and 108 and a fire pump contioller
shall be provided. The avercurrent protection requiced
10822(2) snd the isolaiug sitch equined
) shiall be permitted 0 be provided in 4 sepa-
+ enclusure upsieam of the transter switch.
The truder switchs avercurrent protection for both the
il wnd adtermate sources shall conply with 0 w
23,11,
1 instantanens trip Gronit breaker shall he permitted
tiew of the overcurrent device specitied i 1
prosidded it i part of « traner switch ascinbly
fire pump service and complies with 923,41,
An isolating switch shead of the aliemate srce input
terminals of the wansfer switch shull weet die folluwing
requirements:

(8}

"

() The isolating switch shull be exterually nperable

in ot the cosed and the open posic

e
() A placad shall be externally installed ou the ol
ing switeh stating “Fire Pumnp Lolating Switch,” with
lettersat least | i (25 mm) in height
A plicird shall be placed adjacent t the fire pump
eontruller stating the location of tse soliting switch
and the lucurion of the key (if the ioluivg switch is

(¢

Tockead).

(W) The bnlating siteh shall be supenised by oue of
the fullowing metods © indicie wheu it i oot
clined:

i Cenual stating, propricury, or et sion
signal ervice

il Local signuling service that will cuse the
sounding of an audible signal at 4 constnty
attended point

i, Locking the oliting switch dosed

i Sealing of buliing switches and approved
weeky recorded inspections where iwlting
switchies are loeared within fenced enchomres
o in buildings under the control of the et
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(¢) Thissupenvision shall uperute au audible and visible  10.8.3.7 Volage and Freque ng Devices. Unless the bem i in the open o tepped pustion, s specificd in 10.10.2 Addidonal Marking, In addition 0 the markings
signal on the transfer switch and permit moniwriug — tequireraots of 1083.7.8 we met, the requicements of 1084.12(3). required in 10,1251, the contofler shall he marked with the
ata remote point, where required. 108370 and 1083 2 - mavinum ambient temperatite cating.
() The tsolation switch shall ot bave short circuit or over i gy 1083182, Supervislon shull ogerate an antible and rbi -

e ttcon st of the sitchiug mechaion of 108371 Voluge: and frequengysensing devices shll be- signal on the fire punp controller/auomatic ransfer swiich —10.103¢ Bypass Operation.

prods il provided o ot st et e gl conduc o the combination aed permit moriorog a8 TEmOLE PO WHEIE 00 s U Filare of the sariable spece pressure i
(6) The transfer switch shall be the deliyed trandtion ppe et poneesores reqited. ing eontrol to keep the system pressure at or abinve the wi pres-

withs 4 masimun delay time of 3 seconds. 10.8.3.7.2 Trunder to the aliernute source shall be inhibited 10.8.3.13 Momentary Test Switch. A momentary test switch, sure of the variable speed meue limiting conmul system, the
10823 Transfer Swlteh. Exch fire pump sl feve fts omy 9001 there i adequate voltage and frouency t serve the fire extenally operable, shall he provided on the enclosure that Jlee shall bypass and isolate the varisble speed presure
St Tder h(e) whive s aandler wiichen & Pumpluad. will imufate a vl power source Ealure. limiting contrul system and operate the purp at fated speed.
required. 108373 Where the fire pump controller is marked o indi- 108514 Remote lodication.  Ausiliary open or dused 1010511 Low Pressure. I the gptem presure temaing
10.8:3 Powes Transfer Switch Requirements. cate that the altemate source is provided by 4 secoud uility contacts mechanically uperated by the fire pump power trns below the set preswee for more than 15 seconds, the hypase

= pomer source, the requitements of 10.837.1 and 10837.2 fer switch tmechanin shall be provided for remote indication  operatioa shall oceur.
10880 Listing. The power tensfer switch shall be specific bl not apply, and underoltigesensing devices shall mumitor in accontance with 10.43. .
ey 0 A b Y kndt . bt 10.108.1.2° Drive Not Operational. If the variahle spreed
y fisted fie i pump s, ngpueindel qruduriors, 1N flen 062  Safinicrienng 10.9 Controllers for Additive Pump Motors. drive indicates that it s nt aperutional within 5 seconds, the
10.8.3.2 Suitability. The ponver transfer switch shall be suita- g . s bypass operation shull oceur.
ble fo the available short-circuit currents at the wander switch  108.3.8 Visible Indieators. Two visible indicators shall be 1894 contiol L Coamolis; (e akitiie e . ,
nomal and alternate input terminads. provided to externally indicate the pawer source (v which the motos sl conply with the pequirements of Scctions 10.1 10103430 Meun stall be prnided to prevent bigher tn
it doricriney A vty thiruugh 105 (and Section 108, wheee required) unkexs specifi- - normal_in-nsh et when transferring the fire pump
10433 Heiclly Operated and Mechanicaly Held The pump clly addresed in 10.9.2 through 10.9.5. runtur frum the variahle speed mode to the hypas mode.
et twausfer switch shall be clecuiclly operated and 10839 Reu .
echanicaly held. H dlectically ptralcd ‘ans ! rile 109.2 Automatic Starting. I licw of the presurcactuted 101032 When die variable speed pressure limiting control is
108.3.9.1 Means shall he provided to delay retransfer from witch descaibed fn 10521, automatic starting shall he capable  bypassed, the unit shall remain - bypassed until’ manually
108.3.4 Horscpower or Ampere Rating. the altenuate power source 1o the nomal source undl the of being accomplished by the automatic opening of 4 chied  restored.
108840 Wik aud tn, Tivpaepiime the poovor apapilr. R Al Ssabilied. dircuit loop coataluing thix e peutection evjuipaent. 10,1033 The hypas contactors shall be operdle wsing the
switch shall have 4 hooepower mtiug At lest cqual to e 108392 This time delay shull be automatically bypassed if 10.9.3 Methods of Stopping. emergencrun lundle or lever defined in 105.3.2
motor hor : he dltern: uits.

o the sltettaig divice i 10930 Manual shutdown shall be proided. 10.10.34 Automatic Shutdown. When the variable speesl pre
108342 Where rated in amperes, the pover trauster switch — 108.8.10 InRush Currents.  Means shall be prnided 0 ) . sure limiting eoatrol is hypased, auwmatic shutdmn of the
shiall e an wpere patiing not lew than 113 pereent of the  prevent higher than normal inud curents when trandering 109.3.2 Automatic shutdown shiall not be perinitied. controller shall be as permitted by 105,42,
motor fulklosd £ and alwy be suitable for switching dh fu e  other,
ot fullinad curent an e b st o siching the the fire pump motor from one source 10 the other 1094 Lockout. 50055 o s v il B B A

108.3.10.1 The wse of an Sinphase monitor” 0 comply with 10941 Where reqired, the contiller shull contiin a locke  10.10.7.3 i used o iniiste 4 switchuee from variable speed 14
10835 Manual Means of Operation. the requi £10.83.10 shall be prohibited. it aanres stvori each s Gttty spliGatis. bypuass e, if the pump is ruoning fu the varidble spee
) ) . ) < mode und none of the conditions in 10.10.3 that require the
108350 A means for safe munual (oncdectical) operation 1083102 The use of anintentionsd delay via an 10942 Where supplied, this lockout shall be indicated by 4 contruller  initiate the bypass operation eist, the ehmiraller
uf the pinver mandfer switch shall be provided. open nentral pesition of the trunder switch to cmply with visible indicator and providons fur annunciating the condiion  shll be arranged to proside  restart delay to o the motor
(OASER T il i AN . e B renquirements of 10.33.10 shall be probibited for Arrange- atu remte location. . 10 be de<uergized before itis reencrgized in the bypass mode.
extermlly operable. R T ¢ . ot i v 1095 Marking. The controller stull be marked “Additve 10.10.4 Isolation.
) 3,10, e uw of an intentional delyy via an Pump Couuallee”
108.3.6 Undervoltage- and Phase-Sendng Devices. pen newral pesition of the transfer switch w0 comply with F 5 . 101041 Thie variable speed drive stuall Le line and Joad fole
108361 The power transfer switch shall be provided with the requirements of 10.83.10 shall be permited for Armmge 10.10°  Controllers with Varfable Speed Pressure Limiting ted when nut in operation.
wndenulugesensing devices to mouitne l ungrounded lines  meoat 1L Control o Variahle Speed Suction Limiting Control 104042 The variable speed diive nsd fadation contaciu
of thenornal pyee e 108341 Overcurrent. Protection.  The poner transder 10.10.1 Control Equipment. and the Iypees comtactor shall be mechanically and electrically
108362 Where the yolusge on any phase of the normal wwitch shall not have short dirauit or overcurrent protection as 10.10.L1  Contrullers equipped with varishle speed pressure interlocked to prevent sunltancous dowre.
source falls belone K5 percent of motn-rated voltge, he power part of the switchivg mechanism of the trander sitch. limiting control or var peed suction limiting control shall 10.105° Circult Protection.
wansfer switch shall amouticlly initae sariog of e 108312 Addidonal Requiraments. The filliving shall be comply with the requitements of Chapter 10, exeept s proni- 3 o )
sy generat, i pronided and oot cuning, o I0RE o ded in 10.10.1 thruugh 10.10.11, 10.005.1 Separste suriahle speed drive circuit proection sl
trundfer (0 the alumate source. : be preided betceen the line side of the variable speed drive
(1) A device o debay starting of the uliemat: source generie 10.10.12 Contullers with variable speed presue e Gk rEAe areult hesakr ey 16 TocLS.
108363 Where the woltage oo all phases of the normal Lo 10 prevent nuiance stating in the event of momen- contrul or variable: speesd suction liniiting control shall he fisted
surte feums o vilin scepable linits, the fie punp vary dipm and interruptions of the wornnal source fik fire sceyice: 101052 The direuit protection required in 10,1051 shall be
controfler shil b permitted to b peransferred to the ol A cireuit lonp tn the altermate source genevator whereby ) B  coudinated such that the circuit breaker in 1043 doss not
wource. cither the opening or dosing of the circuit will start the l:i"“-’ The v_arullfr speed peemire hfl',":mg mn"‘"r‘ orvaric yip due twa Gult condition in the variable speed circuitry.
! o i e able speed suction limiring control shall have a horepumer
108854: W soveumd ol e pocmal sred e (3 e e commned By the Fatig at et equal o the mutor horepuner or, where rated in 1010.6 Power Quality.
o g P el AT PSS A meuns s prevent senling of the sl for st amperes, shull have au spere rating notlos than the MO 19,1061 Puwer quality comection equipment sball be leated
the ultemate wnrce genecatin when commanded by fulktext current in the variable speed drcuit.
108365 For Arangement 1l Units, the seusing of voluge pusser wanster switch, if the alteemate solatiug sitch or 10.1044  Chnteollérs! e wiiises, difviog onMaat mue oo ,
dewribed in 108362 dhall be permitted at the input to the Ui altemate dreuit breaker & in the vpen or tipped i ol s pdlivs: dighecerant vy St b Teroa bt Asamiblmum, B perrent liae reactaies shill he
pover transfer switch instead of at the liad terminals of the fire puition (foum) pumps shull be rated for constant wrque applications, prnidal.
pump eontrller dircuit bresker. 1085121 The altemate isnbating switch and the alternate and the variable frequency drive (VED) unit in such contullers
circuit hreader shadl be monitored 1o indicate when oue of st be rated for constant tweque rotor kud.
2016 Edton 2016 Edton
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10.10.62* Where higher system soltages or longer cable
lengths exist, the cable length and motor requirements shall be
enondinated.

10.10.63 Conedimation shull not be required where the system
voltage does not exceed 480 V und cable lengihs between the
motor and contialler do not exceed 100 ft (305 m) (ur
1010621

10.10.7 Local Control.

101071 All contrul devices required 0 keep the controller
i autonatic operation sball be within lochable endosures.
10.10.7.2 Exceptas prenided in 10.10.7.2.1, the variahle speed
pressure weusing element connected o accordance with

1052186 shall ooty be wed to contul the variable speed
drive.

10.10.7.2.1 Where redundant presure sensing elements are
pronided s part of a water mibt positive displacement pumping
unit, they shall be permitted for otber sstem functons.
10.10.7.3  Means shall be provided to manually select between
variable spee und bypass mude.

10.10.7.4 Except as pernided in 10.10.74.2, common pressure
control shall yot be wsed for multple pump installations.

10.10.7.4.1 Each controller pressare sensing control circuit
Aull operate independently.

10.10.7.4.2 A common presure control shll be permitted
et used fur 3 water mist positive displacement pumping unit
contruller.

10.10.8 Indicating Desices on Controller.

10.108.1 Drive Failure. A visible indicatar stiall be provided
w indicate when the variable speed drive huas failed.

10.10.8.2 Bypass Mode. A visible indicator shall Le provided
o indicate when the coutiollee is in bypas mode.

10,1083 Varishle Speed Pressure Limiting Control Ov

aure. Visible indication shall be prosidedd on all controllers
aquipped with variable speed pressare limiting control 1o
actuate at 115 percent of set pressure.

10.10.9 Contraller Contacts for Remote Indication. Contruk
lers shall b equipped with contacts (apen ot clowd) to oper-
ate cireuits for e conditions in 10,105,

10.10.10 System Performance.

10.10.10.1¢  The controller shall be provided with suitable
adjustiog means twaccount for various ficld conditions.
10.10.102 Operativn at reduced speed shull uot result in
motor overheating,

1010103 The masimum operatiug frequency shall ot
exceed line frequency.

10.10.10.4 Within 20 seconds after u demand to start, pumps
sl supply and maintin @ stble discharge  pressure
(210 percent) thrnughout the entise range of operation.
10.10.104.1  The dischuge presure stll be permitted w
restailize wheneve the flow conditivn ehinges.

10.10.11 Gritical Sctngs.  Means shall be pronidedd and
prermanently attached w the inside of the controller enclosue
o record the follawiug scuings:

(1) Variable speed pressure limiting set point setting

(2) Pump start

(3} Pump stop presure

10.10.12 Varishle Speed Drives for Vertical Pumps.

1010121 The pump supplicr shall infurm the contruller
manufacturer of any and all eritical rewnaot speeds within the
uperating spred range of the pump, which is frum zero speed
up w0 full speed.

10.10.412.1.1  The controller shll avoid operating at or ramp-
ing through these ypeeds.

10.10.12.1.2 The controller shall make use of skip frequencies
with sufficient hundwidth to wwoid exciting the pump into res-
nance.

10.10.12:2 Whew waterdubricated pumps with line shaft bear-
ings are installed. the pump munufacturer shall inform the
controller munufacwrer of the maximum allowed time for
water to reach the top bewing under the conditon of the
Knvestanticipated water leyel of the well or reservoir.
10.10.12.2.1  The wmtrnller shall provide a rmp up speed
within this true period.

10.10.123 The ramp down time shall be approved or sgreed
to by the pump manufacturer,

10.10.124  Any skip frequencies employed and theis band-
widdy sl be incloded along with the fnformarion required in
101011,

10.10.125 Ramp up and rump down tmes for water-
Tubricated pumps shall be fuchuded aloug with the information
required in 10.10.11.

Chapter 11 Diesel Engine Drive

111 General.

ILLL This chapter provides requirements for minimum
pertormnee of diesl cogine drivers.

Accessory devices, such s monitoring and sgling
means, are included where necesry (o ensire minimum
o of the i

1113% Engine Type-
11131 Dieel engines for fire pump drive shull be of the
cumpresion igoition type.

11082 Sparbeignited futernal combustiou engiues shall not
be uwed

112 Engines.

11.2.1 Listing. Engines shadl be listee fur fire pump service.
11.2:2 Engine Ratings.

11221 Engines shall have a nameplate indicating the listed
horsepocer rating wailahle to drive the pump.

11222% The horepones cpubility of e eogine, wheu
equipped for fire pump servier, <hal bave 4 Hhour winimom
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ori 1

Burseporcer Tating wof les than 10 percent greater than die
1 g

11223 Engines shall be acceptable for horseponer ratings
listed by the testing Liboratry for stundard SAE conditions.

1
ruting at standard SAE conditions shall
1000 £ (300 m) of altinide above 300 f (91 w).

2.4 A deduction of 3 percent frum engioe horepoer
made for each

11225¢ A deduction of 1 perecot from engine loreper
raring s correctal to stundard SAE conditions sball be made
for every 10°F (5.6'C) above 77°F (25°C) ambient temperature.

11226 Where rightangle gear drives (e 7.5.1.8) are uwsed
between the vertical turbione pump and it driy ey
pover requirement of the pump shall be fncreased o allow far

powee ks in the gear drive.

11227 After the requirements of 11.2.2.1 through 11.226
tune been complied with. engines shall have a +hour mini-
mum hosepawee miing cqual to ar greater than the brake
hursepuner tequired o drive the pump at its rated speed
under any conditions fisted for envi 1 condit
uader pump load.

11.2.3 Eagine Power Connection to Purmp.

10231 Horizontal shaft engines shall be pronided with
means for direct attachment of 4 flexible coupling adapror, @
Hexible conecting shalt adaplos o stub shaft, or 4 torsional
sibiation duupiug type coupling o the engine fywheel. (S
Section 0.5 and 7.5.1.1)

11.24 Engine Speed Contrals.

11.2.4.1 Speed Control Governor.

11.24.1.1 Engines <hull be pronided with a govemor capahle
of tegulating engine speed within a4 runge of 10 percent
between shutolf aud masinum load condition of the pump.

11.24.1.2 The governor shall he Reld adjustible and st and
secured to muintain rated pump speed at maximun pump
Touad.

112413 Engines shall accelerate tn rated output. speed
within 20 seconds

11.24.2* Electroule Fuel Management Control.

11.2.4.2.1 Alternate Electronic Control Module. Engiues that
inconporate an electrunic control module (ECM) to accon-
plish and control the fuel injection process shall luve an ultee-
wate ECM permanenty mounted and wired sn the engine i
produce its full fated peser output in the event of 4 failure of
the prinary ECM.

11.2.4.2.2 ECM Voltage Protection. EGMs shall be protected
from transient witsge spikes and reverse de curent.

112423 ECM Sefector Switch.
11.24.23.1 Operation.

(A} The transition from the primary ECM (0 the alternate, o
alternate to primary shall be controlled by a hand Zautomatic
switch without an off position.

(B) When the sitch vequired in 11.24.231(A) is in the aut-
matic penition, the tsition from the primary ECM o the
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ateruate, o alternate (o primary shall be accomplished auto-
matically upon filure of either EQM.

(©) When the switch required in 1124.231(A) is in the hand
pusition, the transition from the primary ECM to the alterate,
o from alternate to primary shall be sccumplished manually.
11.2.4.2.3.2 Supervision. A visual indicaror shull be providedd
an the engine instrument panel, and a supervisory sigual shall
he provided w the cntrofler when the EOM selector sitch is
pusitioned 1o the alterite ECM.

11.24.2.3.3 Contacts.

(A) The contuts for eich cirait sl be rated for both the
minimum and maximum current and voltige.

(B) The toul revistance of each ECM dirauit through the
selector syitch shall he appeoved by the engine manufactirer.

11.24.23.4 Endlosure.
(&) The selectr swirch shall be enclased in @ NEMA Type 2
diipproof enclosure.

(B) Where special envirumments exit, suitahly rated enclo-
sures shall be nsed.

11.24.235 Mounting.

(A) The selector switch and enclawre shall be engine moun-
s

(B) The selector switch enclosure and/or the selector switch
juside shall be tolated from engine vibration to prevent auy
deteriaration of contact operation.

11.24.24° Engine Pawer Output. The EGM (or its connec
ted senwory) shall wo, for any rezson, inteotonally cuse a
reduction in the engine's ahility to produce ated power
L.
1.24.25 ECM Sensors. Auny sensor necesary for the func
i of the ECM that affects the engine's abilits to produce its
rated power output shall have 4 redundunt sensor that shall
operate automatically in the cvent of u failure of the primary
scnsor.
112426 ECM Supervision. A common supenisory
siggual shall be pronided t the controller i a minimum for the
fullowing events
(1) Fuel injection rouble
(2)  Lans fuel pressure
(3 Any prinvuy sensoc Gilure
11:2.4.2.7 ECM and Engine Power Supply.

1124270 Tn the sandby mode, the engioe batteries or
battery changers shull he used w power the ECM.

11.24.27.2 Engines shull not require more than 05 anpere
from the hattery or hattery churger while the engine is not
running.

11.2.4.3 Variable Speed Pressure Limiting Control or Variable
Speed Suction Limiting Control (Optional).

112430 Variahle speed presaire limiting control or variable
<peed suction limiting contrul systems used on engines
for fire punip drive shall be listed for fire pump service ud be

imiting the pump output wial ratal head (pres
sure) or suctiun pressure by reducing pump speed.




(1) The bydranlic cranking device studl be o sclfxontained
system that will provide the required ernbing forces and
cngive starting resolutions pee winute (pm) « recons
mended by the engine maufcuer.

(2) Eletrically operated means shall sutomaicaly cechange

snd maintain the stored bydralic presare withio the

predetermined prosure limits.

(4 The means of auomaiclly uiotiniog the hydraulic
ystem within the predeermined presure limits shall be
encigized from the main bus and the finad anergency b
u..n. s prids.

“) riven meing shall be proided o rechange the

e system when the engie is runniog.

(%) Meus shall be provided 0 manually rechage the
bydraulic systen.

() The capacity of the hydralic conbing gxem shall
mek ot e than six cranbing eveles of ot les than
5 sexond

(7 Fach mmum iycle — the st thues: 10 bee sntoemaric
Trom the signaling sonrce — shall provide the necessiry

nurber of m-.mu-m at the required tpm w pennit the

dicsel engine 1 meet the requitements of carrying it full

ruted liad ik 20 secontis ifes wranking i iniristed

with futake o .nlvhlull temperature, and hylaulic

cranking st at

The capacity of the l.,-lrmlu erunling systen sullicient

fn three sars under  conditions  dewribed in

7.3.5(5) shiall be held iu reserve and surauged s that

the aperation of 4 single control by one persan will

permit the reserve Capacity o be eploed.

Al uullrvh for_engine shuudonn i the event of avers

(8]

9]

spreed deor 21V de source w accmmodate
controls ...Wn Von the cogine, md the following ubo
sl apply:

(a) I the event of such ailure, the hydelic cranbing

system slall proside an interdock w prevent the
engine from recranbing.
(1) The intecdock sbull be nunually reset for sutomatic
starting when engine Eilure is conrex e

11.2.7.4 Air Starding.

12740 In aldition w the
thiough 1127, through 11
LGS, the reqy 2,74 shall apply.

11.2.7.4.2 Awtomatie Contruller Canaections in Factory,
11, 2.1 Al conducines for suwomatic enntrollers sball be
Turnessed or Mlexibly endosed, mounted on the engine, and

ennnected in an engine junction b o temiinals numbered to
correspond with numbered terminas in the controller,

quircinents of Setion 11.1
and

AN
ments of 1

1127422 These requicements shall ensure ready connec-
tiom in the field hetween the two sers of erminals.

11.2.7.4.3 Signal for Engine Running and Crank Termination.

127430 Engines shall be peoyided yith o« specteasitive
switch to ignal running und cnk wrmination.

11.27.4.3.2 Puwer fior this sigual shall be beu from a source
other thian the engine compresor.

44® Alr Startiug Supply.

A4 The sic supply contine shall be sized fin
secouds of continuous crnking without recharging.

7442 There Shall be a wepurate, suitably powered anto-
watic s compressr o mens of oliniog sir from some
otber systeru, independent of the compresor deiven by the tiee
pump engine

1127443 Suitable sperisory service shall be maintined to
indicate high and low uir presae conditions

127444 A bypass conductor with s manwal valve o switch
shiall be installead fon direct ap
container 1 the engine starter in the event of coatrol circuit

faiure.
11.2.8 Engine Cooling System.
11281 The engine cooling system shall be included as pat

ol the engine asembly aod Jdudl be one of the Tollowing
ettt ypes:

) A beat exclanger type thar includes a eireulaing pump

:‘ﬁ:hmcaWJMn \\'.wanaupm-
temperature tegulatog d

@ .\r-lhnr..,r..... thiven by

th. an engive jucket uanpmmm‘ regoe
quug device, und 4 cogiediven B fn proviliug
prsitive mosentent of air tarongh the radiaror
10282 A means shall be provided w0 maintain 120°F (19°C)
at the combustion charmber,
11283 An opening shull be prosided in the drcuit for filling
the system, checking conlant level, and adding make-op cook
ant when required,
1L2ZE4 The contant shall comply with the recommendation
of the engine nunubxturer,

11.285% Heat Exchanger Water Supply.

112850 The ol
systetn shall be from the dischaye of e p
to the pump dischurge check valve.,

g watex supply foe s rat exchangee=type
mp taken off prior

112852 The cooling saatee ow requited stull be set based
on the masimun ambicot cooling water.

11.285.3 Heat Exchanger Water Supply Companents.

1128530 Threuded rigid piping sudl be used for this
wnnection.

1128532 Nunmetallic flexible sections shall be allowed
hetween the pump dischage and coling water supply asem-

bly inlet, and between the cooling water supply. avenbly
disclunye and engine inlet, provided they have atleat 2 tmes
the: fire pump discharge ruted pressure und have a 3lkminute:
e n:)u.mlr rating equal w 15O 15540, Fre Revistane of Hase
Asuerablic

11.2.85.3.3 The pipe comiection in the disection of fow shall
indude an indicating manuwal shutoff valve, an appeored
flushingype siraine in wldition to the one it e be o part
¢ regulitne, gulator, au autunatic
comd indicating B 1 s vl o 4 spring-
Toaded check valve,
1128534 The indicating manwd \hmuﬂ valves shall bave
r:munnu labeling with mivimum ¥ in. i) text that
indicates the following: For the valve in lhl: heat exclunger
Water su Normal /Open” for the nmmal open position

ST
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when the controller s in the aumatic position and “Caution:
Nonautomatic/Closeal” for the emergenty or nuanual prsition.

1128535 The presure rogulator sl be of sad size and
ope it is capable of sud adjosted o pasing approsimately
120 peercent of the conling water required when the cugine i
operiting at nuaimum bridke hursepower and when the reguls

o i supplicd with watee ut e |nmm.|‘lhr pump when it is
pumping at 150 pereent ol its rawe caputy

11.285.3.6 Automatic Valve.

() An autnmatic valse listed for fire protection service sl
permit flans of cooling water t the engine when itis running.

() Eneng woperate die automatic vabye shidl come from the
diesel diiver or its burteries and dudl not come from e build

(€) The sutomatic valve shall be nomlly Cosed.

(D) The uromatic valve shall not Le: equired on  vertical
st tuthine=type pump or any other g whe thete b o
pressure in the discharge when the pump s idle.

1L2853.7 A presure gauge shall be instlled in the cocling
water supply system on the engine side of the: List valve in the
heat exchngee water supply and bypass supply.

1128538 Patable Water Separadion (Optional) Where
Tevwes of separation for pussible contaminants 10 the ground or
potable water source ane tequired by the authority haviuy juris
Wiction, dual springhoaded chedk valwes or backtlu preventers
shall b installed.

W) The springoaded check valve(s) shall replace the
dicating maual sbutol vave(s) in the cooling loop
asenibly s stated in 1L2ZR 5,39,

(B)* 1 hackilow preventers ure wsed, the devices shall be

listed Lo fire provectinn senvice aurd installed in parallel ju the

water supply aud water supply Iyjas asscibly.

© \u.m .m authority haning juriaiction requires e
I fvites in with

l)u g, \«pu.hl considenation sball be given w the

inc csed p i

iiucering calculs-
tlons t d dtipllasce with th exgine

er's recommendation.

11,286 Heat Exchanger Water Supply Bypass.

11.286.0 A tueuled rigid pipe bypas line sbill be insedled
swouud the heat exchnger water supply.

112862 The pipe cinnectinn in the direction of fow shll
indude un indicaring manwal hutofl valve, an approved
Mushing-ype struiner fu addition o the one dat ca be  part
of the presure regulator, a presoe egulator, and an indicat-
ingg manul shutofF vidve or a spring-loaded chech valve,

112863 The indicating manual shotofl valves shall e
permanent Lahci o % in. (12.7 ) text that
indicites the folloming: For the valve in the heat exchuuger
water supply bypeass, “Normul/Closed” for the nomual cloed
ositinn when the controller is in the sutonaric position and
“Emecrgeney /Open” o mnual opecation or when the engine
iy onerheating.
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11.2.8.7 Heat Exchanger Waste Outlet.

TL2B.7.0 An ondee shadl be prosided for the wastewater line
from the heat exchanger, and the disch g line shall not be
less than one size Lirger than the inlet lin

1L2R7.2 The ondet line shull be i short us practical, shall
provide disuuge into a visibhe opea waste cone, und Sl Mo
novalvesio it

L2873 The ouder shall be r.rmmul o dischage woa
suction reservoir, |muixkd a vivual flow indicator and temperas
e fudicator ase instadl

112874 When the waste outlet piping is loager than 15 {0
(4.6 m) or its outlet dischages wre more than 4 00 (12 m)
bigher than the bt exchunges, or both, the pipe size shall be
increased by at least one size.

11,288 Radiators.

12881 The heat from the primary drcuit of a radiaton shall
be dissipated by air muovement tanugh the rudiator created by
a Law inchuded witl, and driveu by, the engine.

112882 The radistor shull be desigued w fimit masimum
engine operating with an fnletaie of
L2PF (49'C) at the comibustion air deaner indet.

112883 The radistor shull indude the plumbing w the
engine i i flange on the air di<hange side fo the connec
tion of 4 Mexible dict from the discharge side to e discharge
air ventiLutor.

112884 Fan,

12884, The fan shall push the ai through the mdiator 0
be extiasted from the room via the ais discharge veatilator,
11.2884.2 To ensure sdequate airfli theough the 10om
und the radistor, the Lan shall be capable of i 0,5 in. water
column (13 mm water colunn) restriction created by the
combirution of the air spply and the discharge ventilators in
addition w0 the vadiator, B guand, and other engive compa-
nentubsructions.

1128843 The fan shall be guuded for personnd protees
tion.

11.2.9 Engine Lubricadon.

11.29.0 The cogine nunubacturer’s recommendagons for ol
heaters shall be folloned
11.3* Pump Roon.
13,0 The Mloor or surfave arousd the pump sad cagine shudl
be pitchied for adequate drainage of escaping water sy fom
aitical equipment, such i pump, engine, controller, fucd tank,
and o fonth
11.3.2* Vendilation,

13.2.1 Ventilation shull be provided for the Wllawing func-
tions:
(43}

To control e masimun truperare o 120°F (49°C) at
the: combuntion air cleaner inlet with engine oning
wateed lad

23 Tosupply it for enggine combustiou

) Taremoe uny hazantous vapurs

o T8 e o P A 0P8 Land By sy ol —n e e T - o
- P o, = =
DIESEL ENGINE DIUVE 10-19 2050 INSTALLATION OF STATIONARY FUMPS FOR FIRE FROTECTION
112432 Variable specr ol e sall aot eplace the L2447 Meaus shall be pronidea fur signalng b cosi engine, i connected in an engine jonction box o eeminali — (B) Main hauery contictors shall be rated for the cranbing
engine goveruur as defived in 11,211, temperatue i the controller. umbered o correspond with vuibered termuinals i the  mntor current.
12435 dn the event of u failue of e variable speed 1124470 Mens shall be prosided on the engine for testin ool (G Main battery contactors shall be capable of i
speed v 5 i Pl
cuntiml system, the engine shll et a pumpreed speed (e wprtion of il eogine noperaee sl w e 112602 Al wiring on the cagine, induding aring dreul- — mechanicl operation, induding postive methods such as
with the guvernur defined in 11,24, contruller, resulting in vishle and common audible s oo shall be sized on a continuodaty hasis. springloaded, overconier operatur o encrgize the Siariug
112454 P Sérsing Hibes the controller s required in 12, LB Autoeniils Contesd Wit s im TR1 muator in th: event of controler circuit failure.
IBABAN A e g e ol o it o the e S B e e ta e rilg i (ot 12 4 HZ821 Totcrenmnections beaween the aunomatic contrller 112E22 B with oy crnbing motors ullbave e
engine with % % in. (127 mu) nominal sire diameter and the engine junction bos il be mle witg sranded wire
live. 48 Means sull be provided tor siguling high conling sized ou s continuouduty basis. (0 Eacs cranking oo shall meet the crankiog reqine
water temperature t the connoller it 1 temperare specifi o wients of 4 single cranking mator yaem,
I2ASAL. For presane liniting coniril, asersing lie sl 1L eriin® B Rl W e g E 26211 Intercimnection wire siee shall be based on lengdy ¥ At
be inctalled fram a conmection benween the pump discharge as coeommended [t esch terminad hy the controller manutses —— (B) T artivate cranhing, esch erauking motor shall have au
flange st the dischuarge elioek valve o he e, Het exchanged wates sppy. ity integral solenuisl relay t b uperated by the pump el custrnk
. el solenoie reday to be o o ¥
11.2434.3° 1 the prosure susing liue iy justalled whee  2A4 80 Meunsshall be provided on the engine tor testing 112622 The de interconnections between the wntomaic <
r the ¢ f 1
pperion of the high waling water temperature sigual 1o
seliment could enter i dropdinn wap and a chesmout sl be e LR C e eami il sl contruller and engine juneion hs and any ¢ power sipply 1 (C) sl cranking o eyl slcaunid rely sl b
installed. e amtrlor et FEISLES the engine shall be routed in separaie conduits. ble of beiug encrgized frum  manual operainr listed and rated
£ e ernking motor solenoid relay and include w mechani-
:.:]' n‘i:‘d‘l‘t:l ,:;: :‘:"2;‘“".""“‘1":{ ﬁ-‘:";:n I;' ';':Ri 'l“:l";’;f 10.244.8.2 Instructivns for performing the tetin 12,0481 11:263 Rattery Cables. cal switch pn the engine panel 1 energize the starting motue in
> & " shall he fncluded in the eogine nunal. 11.2.6. : 1 Battery cablex shall be sized in accorbnes with the  the event of controller ircuit filure.
engine. i
11245 Run % enj the cable 3
112435 A, 20 ettt demand 0 st pnge 1,245 Engias Ruolog wid Cruak Terailzation Caritrol i a1 e P AL By By 13723 Batay Lints.
shall supply and maintin 4 suble dischange o 112450 Engines shall be provided with u speed-ensitive 974 i 12.7.23.0 Nonesential luds shall not be prered from the
(210 percent) throughout the entire range ll-;pﬂ.mmL switch to syl engine running und crank emination, 1127 Starting Methods. engine starting hatteries.
124350 The dicharge presure shall be permitted w0 112452 Power for this signul shall be tihen from & wource "h:':-f s"""’l‘.""“"* Eogines shall be oqilpped wihial  1).917.90'8 Buential s Inclising thc eogiies coninillen;
restabilize whenever the fliny coudition changes, other than the engine generator or altermatur. reliahle stating device. and all pump room equipment combined, shall not exceed 0.5
11244 Engiue Shutdown Control, Low Oil Pres- 11.25 Instrumentation. :Lﬂ‘: 3 E::',: ‘m \\M:":lr‘l‘l’:r:l‘n'::a’; ..‘u.-‘:i'xll; ampere each for a total of L5 amperes, on 3 cuntinuous basis
Ovepecd a h .
sure Signal, and High and Low Coalant Teruperaure Signals. P . e i 1127.24° Battery Location.
12440 Engines shal be provided with an overspeed shut- 11.27.24.0 Swcage hateries shall be rack supported above
down device. ATRELL A e .'.T".'.?Jﬁfﬂ: :‘"::,:ﬂi“f.::.,‘. ] 112721 Batteries. the flon, secured againt displatement. and Tocated where they
12442 The mverspecd dovice shall be arranged 0 bt contrdler, ¥ 4 TL27200 Eacth eogine sl b prosided with tws sowsgge. Will not Le subject o excemive temperatice, vibration, mechar
et angfosiiarg inesitimanige ol 10 s 90 on ey Al buttery units e ty; o fordlhg with ey,
vaund enghe sy oy b il i“f,:f""",_,ff': :‘m‘:f"‘;:'::‘;i‘ml”"n;: shall ot be used asa 127212 Lewbocid hutteries shall be fumistied in a dry  11.27.24.2 Currentearrying s sl e s 12,
102443 A means shall be pronided o ndicte an werspeed o oy s chusge condition with elecaulye liquid in s wparate ntaioe. (303 mm) above the o level
trouble signal w the autonatic engine controller such that the 258 Eagloc Speed. 11.2.7.20.3  Nickelatmium o other kinds of hateries shall 1127243 Storage batteries shull be readily accesibile for
coutimller cannot be resct until the overspeed huulnm device 112520 A tachowieter ur other s shall be prosided be permitted w be installed in fiew of leukbacid batteries, povi-—— Seviting.
is manudly reet t normal operating position. iudllul..;-' revolutions pec niinute of the cugine, including zeio, .l..rnm, meet e mlln-: m:m-r-num N tequitements il 1127248 St Wtcris SHAL ot be Wrseieit Tastrowit ad
11.2444  Means shall be prosided for verifying overspeed utallCoer llh;’-‘:l""ulng'\:;l:gt l::lunnl .—“ll;;m:m ‘ln ﬂ;‘ -:: wordi- the engi 1 I
wwiteh and dircuitry shutdowa functiva. 112522 The tachumeter shiall be the totalicing type, oc an = fHERl e fepliremimits (e tpeiic fitardec " DTS Stage battery icks snd thaie ocetin sl et
112445 Meminsatall b potid Tor sigaling et hout meter ot adher means shall be provided W record wtal 27204 AUADF (4°C), cach battery unit sl have wwice g ST 805 Smie bty 1
il preskine (o e einghe b leatinfiog m’{:‘m o time of engine operation. the capacity sufficient to muintain the (ranking speed recom- :
112523 Tachometer vith sl displa st be et meaded by e engine nuanufcner tiough o Smioie  11.2.7.3 Hydraulic Sarting,
11.2445.0 Means shall be provided on the engine for tting - & i} ¥ attempttostut gycle, which b siv consceutive eydes of 4 ¥
e operation of the ofl preare sy 6 the cotroller ol 1 be blank when the engiue i not niuulag, 16 it AT A 1B A A s 1127310 Where bydraulic stacting is wed, the accumolators
fng in viible atd common sudibe alum on die contlla s 112,53 Ol Pressare, Engines shall be provided with an oil 1127205 Dunteries shall be siral, based on cadeutations, th Tn:‘:\ L‘.'i",f...“f.‘.i;}fé“i.’. n::-d Ll:;..;‘xr.:]:;“l SRRl
required in 12.4.1.3, presaire gauge or uther means o indicate lbiciing oil pres- B iy @ cary the ol et i 12723 for
e, ! 112782 The cndowre shall be intalled s cose 1o iy
B2A452 toteuctins or pforming e st 1.2 Bife: 2 hours of standby paer followed by thire mecond 2 e ericlinure alull be indalled s o to the
! 5 ¥ . ticl o a0 preveut seriows presure deop
shuall be included in the enginie man; 11.254 Temperature.  Engines shall be provided with o .ﬂlcmrl—unl-nl aules per hatiery unit s defined in  CO80C a practial s as o proeut serow presure droy
tempe e arol Tl ine el VL2720, withinit ac prwer being savailabli fon battery charg. berveen the engine and the enclosure,
112446 Means shull Le prosided for <igualing high engine WP e or other mens to indicate engine coolunt 5
Heslipteand e Ll tempe al ing. 112733 The dicwel cugine i intalld sl b i st
A6 Meai bl e i o e e o g 11255 The cugine shall be prnided with @ means w iudic 11.27.22% Battery Lsolaton. e b T
the operaon of the high cogine wmperaure sgul o he S0 e pe almouble being signaled iu 1.2.4.2.6. L7281 Engines Wil smily o crunking: mome shall] (1A, Wt dievel ue ndiiled ki) b onpable o csimying
contiadler, realting In pibl wnmnon audible akar on .6 Wiring Blements. include a main battery contuctor ustalled between esch btiery 1% full miteal Ioad widiin 20 scconds after cranking is initiated
the conuller as required in 1 and the crauking motor for battery isilation. with the fntahe air, room ambient tenperature, al al starting
6.1 Automatic Controller Wiring in Factory. ) equipucnt 4t 32°F (0°C).
1124462 Insmuctions for prrlnming the e 12:416.1 X () Main battery contartors shull be listed for fire pamp driver i A
b ehitat o the s it * Al Griamling it T SGNGHI AL 112735 Hydaulic starting means shall comply with the
¢ lnesed or flexibly enclosed, mounted on the tulluwing conditions:
2016 Edton 2016 Edton.
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DIESEL ENGINE DRIVE 2058 031 INSTALLATION OF STATIONARY PUMPS FOR FIRE FROTECTION
(0 Tosupply aud extunst e s necesay for afiator ok 11413 Fuel Supply Tank Capacity. 1A156.0 The fuel tank shall have oue 2o, (508 mn) NPT 114.3% Fuel Supply Tank Location.

TP e e eniba IRm TR TLALSA® Fued supply buikis) il b o Capaity af ot thrcadert pot in the top, ncar the center ol fe Qb WRLOMT 11451 Dicadd fucl spply ks hall b locatod abene
11322 The venituion sywens components shall be conrding: — equial t0 1 gl pee b (107 L per MWD, plus 5 peceent solume 3 q 3 ground in accoreance with munitipal ur other ordinances aid
ted with the engine opetation. o expatision aud § percent sulume (Or sinip 14157 Each tank sbll hve an active fuel mal iu with requi of the autiority having juris
11.3.23% Air Supply Veatilator. 14032 Whether lugeeeapacity fuel supply tanks are et dieetic. dliction und shall ot be buned.

i J required shall be determined by prevailing conditions, such ¢ 1ALS70 The fuel ik slall huse one minimum 1o, 11432 In zones where freezing temperatures (32°F (0°0)]
i'r:.-l"l‘il::n “T‘!l::_ ;1"“-::(;1;")“ "m"_h"";‘ '-'L.':.‘u"'f :::N""“‘ w refill gyl and fuel heating due to recireulation, and shall be (254 min) NPT threaded port in the wp of the tank tsccom-  are pusible, the fued supply tanks stall be locuted in the punip
ything pply pth to the fo subject to special conditions in cach case. modute the connection of 4 line for the rewm fucl from au— room.
113232 The total air supply path w e pump room shall 43 4§ 4 Tunk Construction. Saipe Ml rualuienation e . 11433 The supply ik shall he located so the fuel sufiply
ot restiict the fla of the si more than 02 o, water column ; sl
et iAol e e i ol i B ssilansl i HALS7.2 Where there is notan active fuel sytem insalled,  pipe convection t the engine is no lower dian the level of the
5. : : 818, Tt b gl e [l ol ook 2 phug shall be fustalled in this counection. cugine fuel transfer pump.
118,242 Als Dischiiege Ventliatsia engineering stanelarcds such s ANSI/UL 142, Standand for Sted HALSE I & doubletall ok is jusalled, the ineottal 11434 The cogine mauacurees fucl pump sttic bewd
g in puny
13240 The air discharge sentlatoe shall be considered . Aboavgrmand Tuks frr Flassibleand Crmbuible Liguid. apice between the shell of the dicsel fuel surage tank shall be  presare linits shall ot be exceeded when the fevel of fucl in
inclue anythiog in the uir disclirge pab from the cogine 0 134119 Tunk mumitored fur leakige and annunciated by the engine drive  the tank is st nasimun.
4042 Tunks hall be scurely mounted on noncombusi- K
the outdoors. il contrulce. The signal sl be o the supericory 0pe- o
113242 Tuealr :':““1"""85“‘;';‘;““:;' sl allene sulticient it 4043 Tunks ueed in accordance with the rules of this WAL Vent Hijing. 11441 Fumereistnt reinforced flexible hase with a 30—
g rosrw SRRy AR 2. stanard <l be limited in size 1 1320 gal (1996 L), 60 Vent piping shull be arcunged s that the vapors are— minute fire resistance ruting ual o 150 15540, Fir Raistans
11.3.243 Radiator-Cooled Englnes. o divchaged upneand or borizontlly sy from wljscent wals — of Hoe Avemblio, and  presure pating no les than 2 tnes the
i . 114.043.1 For sinutions where fuel tauks in cxces of anedwill 1ot be tapped by enves or other ohructions. fuel supply nd retru working presure with thieaded conaec
1132431 For rudistorcooled  cogines, the  radiaor 1320 420 (1996 L) are heing wsed, the requitements of NFEA 37 tions shull be prosided ut the engine for connection 1 fuel
dischange skl be ducted outdoors in & mannes that will — shall apply 1A162 Outlets shull terminate at least 5 (¢ (15 m) from (G0 T
prevent reciraulation. i S _— builditg openings.
- leawall fuel tanks shall be enchoed with a vall, — _
1132432 The duct stull be aitsched to the radistor via s b, or dike sufficicnt w hold the eutire capucity of the Lok VIALSS. Oulets shall forruliite st feast 1200 (7 i) abrve AR SASS A e
Rexible section. the finished gronnd level. 1LAAZE Where black steel pipe is wed for fucl piping. the
e ‘ 114.1.5 Tank Coavecdans. 2 - fitinge hall be steel ar malleble iron fttings.
132433 The air dischirge puih for radisorconlal 114151 Exch aak shall have s fll eonnection. NALSA Venss from intersitial spaces of doublewall tanks
engines shall not restrict the oy of air more than 0.3 jo. water = s pidainialaini shall meet the requirements of 114162 and 114163 and 11443 The fud return line shal be indalled according o
wolumn (7.6 mm water colurun). 1141500 Fill pipes that enter the top of the tik shall shall not be manifolded together with a4 vent from the primary the engine manufacturer's reenmmendation.
inate within 6 i, (15¢ tof the tank. F ;
UABAESAY A recireulilng dualsabe parmied prald S e o e onksad o e 114430 A dhiech valve, s speeifient by the engine munufac- +
weather operation provided that the folloiog requirenents 3 L CEATINEESS RO UL 11.4.2 Tank Level Indication. trer, shull be permitted w be installed in the fucl return fine
ure met 114,152 Each tank shall have a drain consection T 21 Bremus et bt Wi e ol T, T T pirel by dhe epgie papufaciafes
(1) The tecireutation sirflo shall b regulated by 4 themes 1140520 A drain connection located iu the lavest point of ing of the amunnt (f fucl fn each stursge tuk shall be proyi- 1144 There shull be o shutoff vabve in the fuel reun line
statically catrolled daniper. the tank shall be 1 in. (23 mm) NPT. ded. to the tank
(20 The control damper shall fully close in a Gilure mode. . . : m———
() The esireutatee st shall be ducted o provent dircer 114153 Each tnk shall have a veat coanection. 11422 A fuel Lol indicaton shall be pronided o activste at 11445 A manual shut off valve shall be provided wilin the
i TeSiTElG ) die valitine 1AL53.0 Normal ventsshall be 2 o, (30 mm) NPT o sized the stk fevel. s il auppiy e
(1) The recirculation duct shall not canse the: temperature at in accordanee with ANST/UL 142, Standard for Stel Abegrond 11423 The low fuel level condition shall initiate a supervie 114451 The vulve shall be locked in the open positon.

the combustion air deaver inlet W i above 1207 g r B watls and Combastitle Liguids, or other appied sy sigul. )

(49°C). rokis ettt b L 114452 No other valve than a manual hicked open vahe
(5) The bypass shall be inscalled in such a way s to supplyaie " 24 Turks Sl be prevented from overfilling by oue of  shall be putin the fuel ine from the fucl L w the engine.

o the room when needed and when the control damper (A As an alternative W the requirement in 114 1, the the fullowing i 5

; L, 11.4.4.6° Fudl Line Protecton. A guard. pipe protection, or

is upen, and not extanst air from the ::::n:‘ ‘::ln: ::E\:: ulllr;l:l ::‘h;u; t& -:‘P]\ci(l-lug;l h:i:‘s ;7{ (1 An ::'mmul;i: n\:rl\.u\im}\x_u m-::rh n;n ulLﬁMc' or visible approved doublesalled pipe shall t:[umm‘.'edp;s all fuel lines
114 Fuel i it Al ] signal w0 the peraon filling tank when it reachies e d to traffic or possible ¢
wE EPED SRyt in. (32 mm) nominal inside diameter. 90 percent of the rank’s capacity and antomarically shuts :P;':; :d e ::“ = , P

4.1 Geaeral. . s . Wff the flow of liguid W the tuk when it reach .4.4.7 Fud Soleno ve. Where an electric solenuid valve
114154 Each tnk shall hayve an engine supply connection. 95 pcl:n,'n( ‘o ihe uu‘L'\a[‘:n-iuf “ i i uvad to conmrol the engine fuel supply, it shall be Gapable of
11411 Plan Review. Before any fucl sstem i fustalled, plass 4y g 1541 The fuel supply pipe connection shall be Iocated A permanent ~ign at the fill point with the tank calibe. mnual mechanical vperation oc of beiog manually bypassed fn
sl be prepared and submitted to the authority having juris 0 G of the tank. : tion chart wnd i jons about the fillin d the event of s conuol circuit failure.
diction for sgrecment on suitability of the system for previiling g o lerdrmraleaiias o P
conditions. 114.15.4.2 The cogine fuel supply (suction) pipe connection Speeiio e aria e il e ik s ;;:::“m hilng 145" R Type
114.1:2% Feel Supply Tank. sl e Jokwiad i (e Lok 0 st 8 peeaent al the ok, und calculate the quaniiy of fuel n gallons o ey 14519 The ope and grade of dicsel fuel stall be as speci
R e e wlume prinidesasump sulume nat able by the engine. that it will Lake 1 get the tauk (0 90 percent of the toks — fied by the engine manufacuee
e fued supply tank and facl Siall be reserved : iy, Where elimatic s
exdietody fur the e B s 11.4.154.3 The tnh. connection shall be no smller than the capacity. Where climatic conditions are such that the sign 11452 Tn arcas where local air quality management rquli
P = fued supply piping w the engine. could be ohncuted by e or saow, weathered heyond g U o e e of DF A1 fuel and no diese! fire pum,
1422 Fhere dall be s separute el supply st fuc el )4y g Eagy gk bl | ; i readahility ur otherwise rendered unredable, the proce e 5t lited for we with DF 91 fuel, an mginc[l“hlulz
e Al 1 bl e an cogine retun wnnecton. dures snd chart shall be permitied 0 be located in an S i aalible A 0 U DEIL el ot
FCAVEEN T sk e sl S aalleF BN wlfice winduw, lock box, or otlier location sccewible @ {UF we with b penuitied to e wed but shall luve
123 There shall be u separate fuel supphy and rerum Pt e S e the persan performing the filling of the tank, the nameplate rated horscpuver derated 10 peccent, pronided
Tine foc cach englne: el retum piping from the cugine. ) P B ediae for phevcing the G, from  'BE engine manncturcr spprns the use of DF A1 fucl
14,156 Each ank shall e a fuel level switeh conpection. being onerfilled.
2016 E8en 016 Edten
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11453 The grade of fuel shall be indicated on the engine
ameplate requiteal in 11221,

11454 The grade of fuel oil shall be indicued on the fucl
tank. by letters that are @ minimur of 6 in. (152 m) in beight
and in contrasting color to the tank.

11455 Residual fueks, domestic heating funsce ails, and
drained lubrication vils sl not be used.

1146 Static Hleetricity.

114610 The ok, pump, and piping shall be deigned and
operated o prevent electrostatic iguitions.

11462 The tink, pump, and piping shall be bouded and
grounded.

11463 The bond und ground shull be phisically applied or
<hall be inherently present by the mature of the insllation.
11464 Any eleutrically isulated section of metallic piping or
exquipment shall e bonded and grounded t prevent lazard-
ous accumulativn of static electricity.

115 Eagine Exhaust.

11.5.1 Exhaust Manifold. Exhaust manifolds and wuehochang-
e shall fncorporate provisions to ssoid bazard to the operator
or to Mampuable material adjacent o the engive.

115.2° Exhaust Piping.

11521 Exh pump eugioe shall have an independent
exbuust sytenm.

11522 A tlexible conugetion with @ section of stainles veel,
seumiless or weldead comugated (not interdocked), not less than
12 in. (305 mm) in lemgh shall be made hetween the engine
extust outletand exliust pipe-

115,23 The exhanst pipe shall not be ang smaller in diameter
than the engine exhaust outletand shall be as shourt s possible.

11524 The exbaust pipe shull be coverad with bighe
teruperature insulation o otlenwise guarded © protect petson:
nel from injury.

11525 Tle exhaust pipe and mulfler shall be scceptable
e engine manufacturer, sud the exbaust back presure stull
fot esceed the engine nunufactirer’s tecommendations.

115250 The exhiust pipe and muffler shall be supported
independently of the engine's flexible exhaud connection.
11526 Extuust pipes shall he installed with dearnces of at
Tzt 9 0. (229 mm) 1 combustible materials

11527 Extiust pipes passing directly through combustible
roofs shall be giuded at the point of passye by venrilied
metal thinbles thiat extend not less than 9 in. (229 mm) b
and 9 in. (220 mm) below rof comsouction and are at least
G in. (152 ) Luger in diameter i the exhaust pipe.

11528 Exhaust pipes passing directly through combustible
swalls or partitions shall be guarded at the point of pasage by
ane of the follawing methords:

(1) Metal ventilated thimbles ne less than 12 in. (305 mm)
Langer in diameter han the exhaust pipe

Metal or bursied ey thimbles built in hrickswork or other
I providing not les than & in.

2]

(203 mmi of insulation between the thimble and
construction material

115.29° Eshaust emision aficr treament desices that haye
the potential tn adversely impact the pecformance and reliabil-
ity of the engine shall not he permitted.

115210 Where required hy the authurity baving jurisdiction,
thie installation of an exhaust emision after treatment device
st ke of the active regeneration type with a pressuce limiting
device that permits the engine exhiaust o by the after treat
ment device when the engine manufaciuers masinum
alluved exhaust backpressure bs exceeded.

11.5.3 Exhaust Discharge Location.

11530 Exhaust from the engine shall be piped w0 a sife
point outiide the pump roon and uranged to exclude water

11532 Exhiast gaswes shull not be diccharged where they will

atfect persans or endanger buildiogs.

115,33 Exbuust systems shill tenninate outside the structure

i paint where hot g, sparks, ot products of combustion

will dischange to 4 sufe location. [37:6.23.1]

11534 Exlust wystem twninarions stull uot be directed

toward combusiible muaterial or structures, or into aumespheres
ining (s bl gass, 1. ble vapors, or bl

2]

11535 Exhuot sntems equipped with qurksureting

suulllers stull be peemitted to terminate fo Dividon 2 locitons

as defined in Article 500 of NFRA 70. [37:8.2.3.3]

11.6* Diesel Engive Driver System Operation.

dusts. [37:5.

11.6.1 Weekly Run..
10
an be

11 Engines shall be designed and fnsalled so
mﬁ‘nﬁu cznukauﬂtmin nnl?:

e e,

1612 Engiaes sdiall nun
enginexaddresed in 116,138
11643 Eugines exqulpp A et finit
g conteul sbsall be permisted 1o nu at reducet speeds

ded Facrors-er pressre bs n they nin

11.6.2* Engine Maintenance. Engines shall he deigned and
fustalled so hat they can be kept clea, dey, and well lobricated
to ensure adequate petformance.

11.6.3 Battery Malnteuance.

11,6.3.1  Storage batteries shull be designed and installed so
that they can be kept changed atall times.

11,632 Swrage batteries shull be designed and installed s
that they can be tested frequenty to detemine the condition
of the hittery cells and the wnount of durge in the battery,
11633 Ouoly distilled water shall be used in bartery cells.
11,634 Batery plates shall be kept submerged at all times.
11,635 The automatic feature of 4 hattery charger shall not
be a substitute for proper maintenance of battery and changer,

11636 The bartery and charger shall be designed und instal-
ted 5o that periodic inspection of both battery aud chargee is
plysically poasible.

2018 Edton

116361 This inspection shall derermine that the changer is
operating conrectly, the water level in the batery is correct, und
the hattery s olding its proper duange.

11.64° Fuel Supply Maintenance.

10641 The fued storage tunks shull be designed and installed
w0 that they cin be kept as full and naintained as pracical at
All times but never below 66 percent (two-thinds) of tank
capaity.

11642 The tanks shall be designed and installed so that they
can adways be filled by means that will ensure removal of all
water and foreiymn muter
11.64.3% The tanks shall be designed and insalled so that
they can be maintained by means that will ensure removal of
water and foreign materil.

1164.4% An active fuel muintenance system listed for e
pump service shall be permittesd 1 be installed for the mainte-
wance of the fucl in the supply tiok

116441 Where provided, the active fuel maiutenance
system shall be equipped with a vidble indicawor indicate
when the system s in ficed of maintennce.

116442 Where provided, the active fuel mudutenance
ystem shall be equipped with 4 contact elasure for signaling
the contruller when the system i in need of maintenance.
116443 Where prosided, the active fuel nuiutenance
systens shall be permaneutly connected (o the fuel tauk as
follows:

(1) Al connections shall be made directly to the tuik

(2) The supply from the tank to the active fuel maiotenan

Chapter 12 Engine Deive Contollers

121 Application.
1200 Tois chapter prmides requirements for i
it iesd  engine

" ol
conmallers for diesel rugine=driven fire pumps.

12,12 Accewory devices, sich as fire pump alimm and signal
ing means, are included where necessary to ensure minimum
 the exquip oned i

ers shall be specitically lised for dieel

engine—driven fire pump service.

12032 All controllens shuall be completely asembled, wired.

and toted by the maufacturer befare shipment fiom the

futory.

12,133 Markings.

120330 All controllers shall be marked “Diesel Engine Fire

Pump Coutuller” and shall show plaialy the uame of the
e identifying desigmtion, ruted operating

presare, endosure type deignation, and wmplew electricd

caing.

121,332 Where multiple pumps serving different aress or

partions of the Blity are prnided, an appropriate sign shall

e conspicuouds wtached to cach coutnller judicating the

atca, mue, or portion of the ytem served by that pump or

pump controller.

1204 1t shall he the responsibili of the pump manubactures
or its designated tative u neceseuy rrange

system shall include 3 manual shutoff valve and a connec
fion t0 the drin located between the borom of the tank
and the drain valve of the fuel storage tank.

(%) The retum from the ative fuel maintenance system 0
the fuel storage tank shall be counected w the dedicued
comeation n the wp of the tanh with a drop tuhe dowa
to the 50 percent level, and shall indude a nanual shue
affvalye for secviciug tlhe system.

11.6.5* Temperature Maintenaoce.

11651 The temperature of the pump room, pump bouse, of

area where engines are installed shall be designed = that the

temperature is maintaincd at the mininum wemmended by

the engiue munufucturee snd is never less than the mininum
y the engin

11,66 Emcrgency Starding and Stopping.

1660 The sequence for emergency manual operation,

amanged in a stephystep manner, shall be pasted on the fire

pump engine.

116,62 Teshull be the engine manufactured's responsibility to

ist any specific instructions pertaining t the operation of this

equipment during the emergency operation.

2016 Edtcn

ments for the senices of i controller munufacturer’s represea-
wtive, where needed, for services and adjustment of the
enuipment duting the inallation, testing, and waranty peri-
odv

122 Loadon.

12.2.1% Contollers shull be located as dose a s practical o
the cugines they coutol and sull be vithin sight of the
engioes.

12.2:2 Connollers shall be o located or s protecied that they
will Dot be danged by water escaping from pumps ot pump
connections.

1223 Current canmying puts of contrullens shall not be less
e 12in. (303 i) ahose the foor level.

arking dearwnces armund controllers dhall comply
with NFPA 70, Anticle 110,

123 Construction.

123.1 Equipment.

123,017 All equipment shall be suitable for us: in locutions
subject 10 3 moderate degree f moistnre, such as a damp hase-
ment.

12.3.1.2 Relishility of operation shall not be sdversely affected
by novmal dust accnmulations.

123.2 Mounting. All equipment not miunted an the engine
shall be mounted in a substantid manner ou a single noucoms
bstible supporting structire.
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12.5.3 Enclosures. 123,64 The installation instrctions of th of (6)* Commuu absrm for fuel injecion mafunction (only for 12.44:2 The recorder shall be capable of aperating for at least
e apal perating
12300 Mozat the fire pump contruller st be folled. cagines with ECM contral). 7 days without heing rewet ot rewound.

.3.1° Mounting. i (7) Lo funel level. Signal at twerthirds tank capacity. iSieaT T R L -
123800 The structure or panel shall be seeurely munnted 7 Mirking, () Lo ale peesure (iloetarting engive smtrolleonly), 00 ERERTESREIE et st el be
i, s a4 minkmun, .« NEMA Type 2 dripprool enclosure (s) oo 123,70 Each operating component of the contruller shall be The aie supply contulnier shall be provided with a sepa- (008 poi (275 hup) or 13 perceat ol e porp controller rated
au enclumue () with wn ingress proteetion (IF) rating of 12 31 plauly muarked with the identificiion mbol that appears on rate visible fudicator o indicate low air presvre, i i ,‘,'.,,'” ish L,,,,! (g T ais

' X . X the electrical sehenvatie disgram. () Luw engine emperatire. ST B, NI Heerin g M Hkog
1239.8.0.2 Where the equipment is bcated outide or special ) (10) Supervisory signal fur Intersitial space liquid itrusion. racy.
enviranments exist, suitably rated encisures shall be wsed. 12.8.7.2 The muarkings shull be located so i to be vidble fter (1) Tligh conling water temperature. V204 “The presre roonitig devics il e wiftng s
12.35.2 Grounding. The enchnures shall be grounded in iustallation. (12) Fuel nuintenance nesled ifwtomaric fuel maintesaoce miechanically o driven by relisble electrical meaus.
accordunce with NFPA 70, Article 2501, ::JJ;.‘Im:ur:.m:li:.T::f‘ :::\‘:::'.:1.“:3.:1:: ﬁlhr = I;P‘:'“ “l""':""‘;‘ﬂ T RAKD The: posire: resilig deviee il ok 5. 3ol
i pperution o unspicu- ALS A separate siyual silencing switch or valve, other than e e o v
1234 Lacked Lockahle Cabloet. ANl switchie required to (PESERE U Tie mimoier St e epate el Sl clng Kol ot il iier dependent upon altermating current (ac) electric power ay it
keep the conuoller in the sutomatic psition shall be within Y il Sl proni the comditions primary power source.
Toeked enclosures having breakble gl panels, 124 Components. reflected in 12:4:1 8and 12414, 12448 U by af e eHackib: s b slecateddiives
1235 Connections and Wiring. 1040 TNy o Contriien 124,150 The siitch o vave shall allow the andible devive 10 vecurder sl be capahle of a least 21 b of aperation:
be silenced for up to -4 bours and then resound repeatedly for
12.3.5.1 Field Wiring. 124,11 All visible indicators shall be pliinly visible. the conditivns in 12.4.1. '““;Z .:I"u" llnnh;prn-urn‘nln.nlu! wontrolier, the presure
recorder dull not he required.
123501 All wiring hetween the controller and the diesel 124,120 Visible indication stull be provided t indicte that 124,152 The switch o valve shall allow the audible device to o I
engine shall be smanded and sized 1 canry the charging or the controller i in the antamatic position. It the visible indica- be silenced for up w 24 hours and then resound repeatedly 1245 Volimeter. A yoltmeter with an accuruy of 25 percent
control currents as required by the contrvller munutacturer, tor s pilut Lamp, it shall be uccessible for replacement. for the conditions in 12.4.1.4. sl be provided for cach battery bk w isdicie the volage
E 2 during crankiug or t monitor the condition of batteries used
12,3512 Such wirivg shall be protected sgainst mechunicl 124,18 Separate visible indicators and  common sudible fire 124158 The audible device shall re—ound until the cindi- il sirtarting engine controflers
injury. wp alarm capable of being heud while the engine is tion s corrected or the main switeh is placed i the off posi- T :
LISIS | Conmllr | munbcirers specicaions for (gt ol ol el o the aia il exce * gl ool
divtauce aud wire size shall be folloved. filloving conditios: 124.L6" The conooller shall automutically rewm o the B8 Tin nweas o rechurgiog storige hatteres shall be
5 . wonsilenced state when the alarm(s) huve deared (renuned o prnide
12352 Wiring Elements. Wiriug elencots of the contelles (1) Critically ko vl presure in the lubrication system el
sbiall be desigoed on 4 condonousduty husis. ) \ligh enplie tmperitiire 3 1252 One method shall be the generane o altematon
12.3.5.3 Field Connections. . Failure of engiue (o start automatically 124,17 Where audible signals for the additional conditions Kurnished witls the engine.
. ) Shutdowa from oyerspeed fsted fn AL25 are incorporied with the engine fire pump T T ey
123531 A dissel cugine fire pump contoller shall not be (5)  High couling water temperatre alarms specified in 12019, W silencdng switch or valve for the * A
gine fire pump 2 e s Y ehargen g pover (o A ¢ power source
used as a junction bux (6 supply other equipment. . im ol additional A4.25 audible signals shall be punided - the
124030 The conualler st provie mes for tesing the controller. 1254 10an ac power source b oot available or s not refiable,
123582 No extenal comtacts or changes o the contraller— low il presaure abims and eireuit in coojunction with the a = ety et i another claging metbod iu wddidon o the generator or alter.
that interfere with the operation of the controller shall e engine eireuit testing method, A48 e drailt stull be rriged b hat the ablible 1yl rmidiod with the empine shall be provided.
installed. signal will he acnuated if the silencing switch or valve is in the
124,032 Insuuctions shall be provided on how o (et the sileat pesition when the supervised conditions are nomal, 126 Battery Cb: The requirements for artery chargers
: . s | ” penis ry Chiargers. quiremer 1y charg
12.3.58.3 Electrical supply conduetors for pressure maintes operation of the sigals in 12.1 shiall he as fillowe
wance (jockey or make-p) pumpts) shall not he connected to i W . 12.4.2 Signal Devices Remote from Controller. ) .
e i g v e 12404 Sequrate visible indicatons and .+ common andible R (1) Ciangers shull b specificaly listend for fire pump service
. signal capable of being heard while the cagine is running 124.21 Whete the punip toom i oot constautly atwended, aud be part of the diewel fise pump controller.
1235330 Excopt as pronided in 42025, cemote shutdawn——— operable in all positious of the main switch except the off posi- andible or visible xigoals pawered by u sowrce other than the (2) Additional crargers also listed for tire pump service shall
o interdock t prevent normal operation shall permit- tivn shull be prvided 10 immediately indicate the following engine starting butteries und oot exceadiog 125 V shal be be permitted to be installed external 1 the diesel fire
ted unless approved by the suthority bving jurisdiction. comditions provided ata poiut of constant attendance. pump contruller for added capaeity or edondancy,
3 - . i . ! . (3) Thie rectifier sl be 4 semiconducton type.
123834 Dicsd engine fire purip qtsillen dall he peralt (1)* Dattery Liiluee v misdug hatters, Eah coutller sbidl 124.2.2 Remote Indication. Controflers shall be equipped 1 i & .
teel o supply exential and nuyr\\.nl\'.lk o de power, or |'...«|., e e provided with 4 separate visible indicat operate cirauitse tor remote indication of the conditions 1) Tue d“,w:“' il a 'u'«“jn"m | be A trpe ;t“
aperate pump mom dampees and éngine oil beaters und other battery, The battery Gilure signal shall initia covered in 124,13, 12414, and 12, ety niduca e gl pie v s (i
asockatel required engine equipment only when provided Tower than twertbivds of battery nominal wltyge rating i a 25 mkwhea ihe heluy fentiss [l ctoge ol
> {ade e equip ¥ 8 Qv 5 124.2.3 The remote panel shull fudicate the following: tun.
with Gauneyequipped dedicated ficdd terminats and overcur- SOV de om a 12V de system). Sensing shall ke debayed (%) The b - charger ut | A viltage shall be capubl
sent protection. 0 prevent nuisanee signals. (1) The engine is running (separate signal). £ “’d‘:"{'ﬁ el 4‘; Ve "‘"‘"“’I?‘f; e ;Jl.‘l e
) Battery charger Galure, Esch controller shall be prosi- (2) The controfler main switch bas beeu tumed 1o the off or of dellvuring ‘energy into 4 filly diaharged bauery in
12.3.6 Electrical Diagrams and Instrucdons. ded with a separate visible indiciwr for batery chagee manual position (separate signal). such 4 manner thatit vill not danage the hattery.
o " o Lo < . o . (6) The bavery chargee shall restore to the hattery
S AN conneeions g i) b proviadissi fuilure wond shall not require e andible signal tor ()" There ks rouble on the controller or cngine (separate or ) 5 :
i o ¥ battery charger failure. comman siguah), (o 124,04 and 1200 3) 100 peccent of the battery’s reserse capcity or umprre-
pemmanently attached to the inside of the encosure, 51 ine it G BTN presaire, Whetat e It Vour ratiog within 21 hours.
12362 The field canneation terminals shall be plainly surting is penided (s 1127 and 11.2.7.4) aih pres 1243 Controller Contacts for Remate Tndication.  Control- (1) The chargee shall be marb e with e rexerve capacity o
marked 1 conespond with the fied connection diagram v an ARAll grerid o the conmulles sepmrate bl benwaball tie exuippad willl operovchimed contaces i gpeénte mperetous raing 0F (e s copaclly Battery et it
Pty Intlicasies tn Dulite by peiasire, cireits for the conditions cnered in 12,42, can recharge in compliance with 1240(1).
) i % i i e (8) Au amiueter with an accursey of =5 pereeat of the
12363 Fur extemal engine comnections. th: fiekd connec ) S viwtpresur s cosiors cipipped vl wariable ASALEE premure Retdie normal charging rate shall be furnidied to indicae the
tion terminals shadl he commonls numbered heteen the TV persint ofiet pramics " 12440 A listerd pressure recarding device shall be fnstalled to uperation of the charger, )
enntroller and the engine terminads. 5) ECM sclector switch in slternate EGM pdtin (oaly for sense and recond the presaure in e fire pump controlles (9) The charger shall be designet such that it will o be
() i ly ¥ pump
engines with ECM control only). presaesensiug line at the iuput o the contoller, hansaged o bluw fuses during the crnkiog oyde of the
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ENGINE DRIVE CONTROLLERS 2039 2060 INSTALLATION OF STATIONARY PUMPS FOR FIRE FROTECTION

cngive when operated by wn automatic o manud
contruller,

(1) The charger sl autmatically curge at the masinumn
sate whenever requised by the sute of chuge of the
hattery.

(U1 The hattery charges shall be arcunged to indicate ks of
aurent output on the load side of the direct corrent
(rle) evercurrent protective desice where not connected
throngh 4 control panel. [ 12,11 1(2)]

(12) The chargee(s) sbiall vemain in float mode o switch
fiom equalize w foat mode while the hatteries are
under the Inads in 12.5.2

12.7¢ Stardng and Coutrol.
12.7.1 Automatic and Nomautomatc.

127.L1 An utomatic controller shall be opecable ubo i a
uomutomatic contruller

12702 The enatoller’s primary source of power shall not be
ac elecric power,

12.7.2 Automatic Operation of Controller,
12.7.2.1 Water Pressure Control.
122.2, Pressure-Actuated Switch.

1272001 A presanescnnted switch or electruic presire
sensor hving adjustable high- and Tow-calibated set-points i
partof the conteoller stall be peovidet.

127.20.0.2  For multistige muldport pumps, @ dedicued
pressureati hon electronic presure sensor as -
Bed in 12.7.2.1 11 shall be pronvidded for each discurge por of
Uee pumnp as part of the contenller.

127,

3 Fou muliistage multiport pumps, a dedicated pres
sure teeorder us deseribed in 12401 shall be provided for
cach discharge port uf the punp s part of the conuoller,

1272114 The Of 1272111 aud 1272112

sl not apply 103 non-pressuestuated cntroler, wher

presuresctated switch or presure responsive mens shall not
required.

127202 There shall be no pressice snubber or restrictive
wifice employed within the presure switch or pressire tepon-
sive means.

127.21.8* Where au electronic presure sensor is used
automatically conmul fire pump operation, the fite pump
controller stidl mooitor the transduce during sutomatic et
ing.

12720807 When the transducer presaure ceading exceeds
10 psi (068 bar) during any auronutic pump start where initi-
ated by the solenoid drain valye s cequired by 127273, the
contruller shiall activate a visual aul audible alarm it Gin be
silenced.

12720320 Where an decuunic presie sensor is used to
contrul fire purap operstion, the fre pump controliee shall
monitor fur and provide 4 signal for the following electronic
presre sensar condi

(1) Any time the transducer

nitput is less than 10 percent of
2610 pressure output
2) Any time the presure tansducer reading is more than
10 percent above its rated fullscale output

204 There shall be no vidve or other restrictions within
the contrnller shesd of the pressare switch or presaire respon-
sive means.

127.2.05  This switch slidl be tesponsive t water pressure in
the fire proeation sysem.

127206 The pressure sensing elernent of the switch shall e
capable of 4 momentary surge pressure af 400 pei (276 bar) or
133 percent of fire pump contoller rated upersting presare,
whichever is higher, without losing itssiccuacy.

127.2.0.7 Suitable provision shall be male for relieving pree
sure to the pressuresictiated swieh o allo testing of the apers
ation of the controller and the pumping unit. (v Fgur
AA.3U{a) and Figure A.1.31(h).]

127208 Water pressure control stull be a follws:

(1) There shall e no shutoff vidve in the presure sensng

() Presure switch scuation it the ko adjustment setting
shall i i suting sequence if the pump is
ot alecaly in operation.

12.7.2.2 Fire Protection Equipment Control.

Y Where the pump supplies special water contral
equipment (e, deluge valves, dry-pipe valves), the engine
shall be permitted W start hefore the presurescuted
wwitch(e) would do so.

127222 Under such eonditions, the controlles shall be
equipped 10 surt the engive upon aperation of the tire protec-
tion equipment.

7223 Starting of the engine shull be initiated by the open-
o of the control cireuit loop contaiuing this fire protction
equipmicut

127,23 Manual Electric Control at Remute Station.  Where
additional control stations for Gusing nomautmatic contini-
ous operation of the pumping unil, independent of the
presureuctiated switch or contol valve, are provided at loce-
tions remate from the controller, sch stations shall not Le
operable w stop the engine.

127.24 Automatic starting upon low of ac power shall not be
prermitted unles require by the authority having jurisdiction.

127,25 Sequence Startiug of Pumps.

127250 The conuoller for cach unit of nauliple pump units
sl iueorpurate  wqueatial tiniug device W proveut auy one
driver from starting simultancousy vith any other driver.

127.25.2_ Esch pump supplying snction pressure - anothes
pump shall be armanged to stut withiu 10 scenuds befie the
pump it supplies.

127.25.2.0 The controllers for pumpss srvanged in scries shall
be iuterlucked w ensure the correct punp starting sejocace.

127,253 I vauer tequirements ol for mnee than e putip-
g it o dperate, the anits Sl st b interval of 5 o
10 wevymds.

127254 Fuilure of u leading driver w start shdl not prevent
subsequent drivers from starting

2016 Edtion

12.7.2.6 External Circults Connected to Controflers.

127260 With purpiog units operating siogly or in parallel,
the conurol conductors entering or leaiug the fire pump
wtroller and extending outide the fire pump room shal be
sourmanged as o present failure o start due: 1 fanlt.

127.26.2 Breakage, disconnecting, shurting of the wire, or
Yass of puwer 0 these circuits shall e penitted 1 cise
continuons running of the e pump but sl not prevent the:
controller(s) from starting the fie pump(s) due 10 e
other than thee external cirevits.

12.7.26.3 Al control conductors within the fire pump room
that are not Gault tolenmt shall be protectal against mechani-
calinj
12.7.2.6.
Pt
a civenit and timer o sctate and then dlose the dump valve
alter enyine startis finished.

12.7.2.7 Automatic Tesdng.

12.7.2.7.1
automatically
mum ool
NFPA

12.7.27.2 Performance of this weelly program et shall be
recorded as @ pressure diop indication’ on the pressure
recorder. (S )

127.2.73 A solenoid valve deiin on the pressi
shall he the initiating means.

127.274  The engive shall shut down automatically on bigh
engine empersne, low esure, or high couling watee
temperature it no other starting or runiing catse exists.

122275 1 dier hudown @ startiug cuse oceurs, the
contrmller shall et the engue and override the Ligh engine
temperature, o oil presire, o high cooling watee tempees
ture shutdunns and au in sucondasce wit 127

When a diesel driver is used in conjunction with «
displacement pump, the diesel controller stull provide

The contoller equipment shall be wrunged 10
 start, run, and shut down the engine at the mini-
st frequenry and duration tequised by

wntol line

127276 In 4 sonpresurcanited controller, the weelly
test shall be permitted to be initiated by means other tun 4
solenoid vahe.

127.22.7 The controllee shall we the opprsite hattery hauk
(every otlier hank) for eranking on subsequent weeks

12.7.3 Nonautomatic Operation of Controller.
12.7.3.1 Manual Cantrol at Contruller.

12.7.3.
o the

1 There shall be a manually operated switch or valve
ntrofler panel

127.3.1.2 This switch on vabve shall he s armunged that opera-
tion of the cogine, when mauwdly started, ot be iected
by the presameactuated switch.

127303 The wrangement sbull wlo prayide tuat the unit
will cermain in operation until naally st down,

127304 Failwre of sny of the automatic cireuits shall not
aflect the mani) opetaion.

2016 Edton

12.7.3.2 Manual Testing of Automatic Operation.

127321 The conteoller shull be arranged o manially start
the engine by apening the swolenuid vadve drain when so initi-
ated by the uperaor.

127 In &t non-presuceactiuted antoller the manial
test shiall be permitied w he initiatad by means other than
solenioid valye.

127.4 Starting
for starting eequipment arcungemer

The oy
it sbiall be as folloves:

(1) Tho storage bavery uoits, ewh complying with the
requitements of 1L2720, stull be provided and o
wranged that manual aud suwnatic sarting of the
engine cin be accomplished with cither battery unit.

(2) The strting current shall be funished by first one
battery and then the other on successive operations of the

starter,

(3) The batery cuogeorer shall be pade aotomaically,
except for manial stat.

(1) In the event that the eugine does nof start after comple-
tion of its atempttotart e, the contuller shall stup
all further eranbing and operate 4 visible indicator and
andible fire pumip ularm on the contruller.

(5) The auemptaostart excle shall be fixed and shall consist
alsis crank periods of approximately Vesecond duration
sepurtend by five rest periods of apprimately =econd
duration,

(6) 1 the event that wue battery is inoperive or misiog, the
control shall bock in on the remaining batiery unit duuring

the cranking sequence.

12.7.5 Methody of Stopping.

12.7.5.1 Manual Electric Shutdown,  Manual shatbown shall
be accomplished by either of the following:

(1) Qperation of the main sitch or stop vabve inside the
controller

(2) Operution of  stop buttum or stop valye o the autside of
the conunller enclimure as follows:

(a]

The siop btinn e stop valve shall Guve engioe
shiutdown thuough the sutomatic cirouits only if 4l
starting cives have been returned 10 normal,

The cantroller shull then remm to the full auto-
matic position.

12752 Automaiic Shutdown After Automate Start. Auio-
ratic shutdown hall vof be permitted if startivg and ranuig
e a1 prewent.

127520 Automatic shutdovm sl be permitted only in the
following drcumstinces:

)

(1)* During antomatic testiug in accundaoce with 12.7.2.7,
€27 Whien the enjgine (rerspead shintilunm divies aperis
(3} The conmplber shall remove pover frum the engine
runuing devices, preveut Tuther crankivg, suengue
e averspeed e purnp slam, sud lod. out untl
nanally reset
ih) Resetting of the aver A cireuit shadl be poquired
at the engine aud hymviu; e ....,..mﬂm-m
swdteh o the off position.
169 Thie comtrotler vl st e capuble of bl reser
until the engive averpeed shutden devive i
sttty resct
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STEAM 1URBINE DRIVE 2061 2062 INSTALLATION OF STATIONARY PUMPS FOR FIRE PROTECTION
(%) Where approved by the wtbority haviog jusistiction. 70 percent of the usal boiler presaare shall the the plice of 13223 While the wbine is running at rated pump load, the Chiapter 14 Accepiance Testing. Performaice, and
’ 11c'%0 poi (5.5 TR TE T { shll be capable of Lipah it &3 o
1275295 Where automatic sritduwn alter auinmaticatan i ' e P (88 tur) presacce reuledIn I31 2. o i A iy i bt gt el S
permitied, a minionm nun Gmer st for at beot 30 minues 1123 Ta ordering ubines for stationary fire pumps, the bl A o i 14.1 Hydrostatic Tests and Flushing
hall be uset. purchaser shall speeify the rated and nxaximom pump loads at P Lt g
: L red speed, the rated speed, the boiler re, the stean 13224 There shull abo he provided an independent emer=  1.1.1% Flushing.
12.7.6 Emergency Control.  Automatic control dircuiss, the e ey the rrbine throttle (f posible), and the steam gency goveming device. i )
failure of which could prevent eogine starting and eunning, — hueogs - MLLLL Suction piping shall be flushed ata flow et not less
shall he completely bypassed during nianual seart and . Lzt 13225 The independent emergenty governing device shall — than indicated in Table 1111 or at the hydraulically caleuta:
13.1.3% Steam Consumption. b arranged w shut off he steam supply 4t a turhine speed  tedwater demand rate of the system, whichevee is greater.
128 AinSuitiag Raghie Controllees. ; : ; : apprusinutely 20 percent higher than the rated pump speed.- ; )
158 Edtr Bt Tosadi e veuire. 13181 Prinie comideration stull e given w the selection of 14112 Flushing shadl occur prior to hydiostatic est.
-1 Existing Requirements. In additun to the requitss , ybine having 2 wtal steam consumption commensurate 13.2.3 Gauge and Gauge Cannections. : .
ments in Seetionn 120 through 127, the ruirements i ineS SR B0 F 1103 Where the maximum o sailable frum the witer
Section 128 ply. y 19290 A lised stean pressire gauge stull be provided oa supply cannt proside the flow rate peovided in Table LLLLL
Section 128 shall apply : 323 o P gatge shull be pravided pply pronide the fl peonided in Table 1LLLL
—— % : 2 Where mulistage turhines are weed, they shall be so the entrance side of the speed gnermor. (e Mushing Oow rate shall be oqul w or gede o
uE O P e req designed that the pump can be brought up o speed witkout 4 o 5 3 150 percent of rated flow of the conoected fire pump.
for starting equipment arrangement shall be us follue: Srip Hine terpenibar 13232 A 025 in. (6 mm) pipe tap for 4 gauge cannection
- 2 ol " R : sl be pronided on the nozle dumber of the turbine. 10130 Where the maximum (ow avalible from the watee
(1) The aic supply container, complying with the require-
Rl T b et and 132 Turbine. % supply canwot peovide a tow of 150 percent of the rated s of
ments of 112 e punidal and so arrng 13233 The gauge shall iudicate pressures not less than vne h .
that manwal and stomatic starting of the engine G be 32,1 20d Other Parts. and rmshalf nes tie botta 1in fosa il the pump. the (ushing Mo rute shall be the greater of
Pl < 2.1 Casing = 2 emelilf i the boller préire and in o Gocion s 108 peai of rwe e of the emnested fird pimp or the
(2) In the event that the engine docs not start ater comple 15.2.1.1° The cusing shall be designed to permit sccess vith =3ops 2 ruaimum oy demand of the fire protection systera.
tion of its attemptaostart cyche, the controller shall sto thie least possible removal of parts or piping. 13.2.34 The guge shall be masked “Steam.” 14.1.0.3.2 A reduced flushing low capacity in accordance with
ﬁ.’:;::, ',":‘P' i Bing st perateihe dldlple aml wible g A safety vahe shall he connected divety 1o the 1324 Rotor. LALES Vil condliald an sccpolble ey pesidid chut che
ine casi i 2h st in the casi ow rate is s much i can ely achiever and it exceeds the
(3) The witemptastart cyche shadl be fixed and shall consist tuscbitze coslng s el hlgh deanypesaues fn the cisie 13241 The rotor of the turhine shall be of suitsble material. fire protection syem design flow iy
of e crank perinod of an approxinutely 90<ccund durs 132,03 Mabu Throule Valve. : .
thiy 13242 The first unit of a votor design shall be pe tted in 1612 Hydrostatie Test.
132051 The nuin throtde vadve shall be located in 4 hori- the manfacturees shop at 40 percent shave rated speed.
Pt 10 pe e 3
12.8.3 Manual Shotdown.  Manuwl shutdown sl be wceom- — zontal run of pipe connectedd direetly to the turhine. i . 21 Suvtivn and diaharge piping sball be bydrarically
plished by either of the fllowing: 13243 All subsequent units of the sime design sl be gt at not s il 200 p (8 b presai e o 4 50 ps
: ) 132032 There shall be a veater leg n the supply side of the teted at 25 percent abone rated speed. (5 bar) in exvess ol b roaxdmum presuse W be vpntdied
() Operuion of a sop v or e v the controller (hrottle valve. i iy SR e et e pteitr
() Operation of u stop valie or wwitch on the outdde ofthe  13:2.13.3 This lg shall be conneutedd 1 4 suitable steam trap ; e 14.0.2.2 The presure required in 14.1.2.1 shall be maintsined
b i . {0 automatieally drain all condensate from the fine supplying “f-’“' “;":"":"" ":)“ "“'."_;"’ "’:‘""ﬁ" l"'k"‘h“‘“ seel, o hours. P 2
12830 The wop valve shall P TITTIE ala e e W 14.0.3° The inssal shal furnish 4 cerificate fi
83,0 The sop valve shall cuse engine shutdown thuough . S W I8 : 135 The insealling contrsetor shall furnish 3 cerificate for
antomaric drevits only after staring cnnes have been 132034 Steam and exhaust chambers sball be equipped iagat e the pump “:"‘fl.'""‘ﬁl";:“‘“:"if{‘;:‘“° flushing and hydrostatic test prior to the start of the fire pump
retumed to pormal. with suitsble amdensate drains. rren e pen T field scceptance et
12832 Thic action shull retumn the contraller to full auto- 132135 Where the irhine isautomatically controlled. these A " 14.2 Field Acceptance Tests.
matic peeition. rsins bl dischrge hrongh adequate . B e ™ iaie Tie s i ke engi factu
13.2.1.36 Inaddition, if the exhaust pipe discharges vertically, = X (e Iqq»l'l‘z\‘“m:;!pc :'::l:ni‘l‘f?:\:n:a‘:n'\f:s’:n:ﬁrf v:-im’(:
Clapter 13 Steam Turbine Drive there shall be un open drain at the Iottom elba. ,',t,;;':ll“‘j e .‘"‘::,;"; switch manufacturer (when supplicd) or their factory-
i G 19.2.0.37 This deain still not be vabved but ull dischiarnge o e upta/12D percent of raiod specd Wit chjevtioas.  Mullioriznt bepresnniives shal) be present foe the fekd Steepe
e a safe location. ble vibration. angeieesl B Secrom 7.)
VY1 Acospratinty, 132,04 The nuzle chumber, gnemorsalye bidy, presire 13.2.6 Bearings.
13.LL1 Stenn turbine of adequate power are acceptable regulator, und other parts through which steam passes stull be 18 z < 5 N
M ey b of X St i ) 4 = 261 Slecve Be Turhines having seac bearings
;Ia:m .ln;m; ‘r‘;t:f.\..,:,:i.c,.;.._.p\ i N made ot metal sl o ilstand the iy tnperics et ot o T 111 N Flow Rates for Fhushing Saction
.1 Relisbility of the turbines @ bezen proved in 3 piog
commercial work. 13.2.2 Speed Governor. 13.2.6:2 Ball Bearings.
13,002 The steans tutbiue sball be direcly eonneeted to the  13:22:0 The steam turhine shall be equipped with 4 speed :"k’rfﬂ ILI‘L"J:"":“';‘:;“ ::":r‘:“"“":zw"‘-“l“n "’;‘:‘:"_’r‘;‘,‘;‘: ‘“““;;:“P‘ Fiowrals "“‘“Sh_""“ —
fire pump. gnernor st to nentain rted speed at neasimum punp load. e ey o pkic F) fason
13.1.2 Turbine Capacity. 13.2:22 The governor shall be capable of maintaining, at all . PR 5
’ P“*_Y ) s, the rated speed within a tatal range of approximately 132,622 Means shall be pronided to give visible indication of vz 85 s Mo
13021 Fuc stcam builer pressures oot exceediog 120 psi (33§ percent finm v wibine foad o fulkated tchine ud by the (il fevel. z 0 =a
bunge the tuklae dell e capidlenf difing the pumpat it ciiher of the following methods: 133 Installation. Details of steamn supply, exbiaust, and } i ;?‘:.:;
rate speead and maximum punp load with i presaure as low as * ) - E it Rl ;
80 i (5.5 har) at the turbioe throule when exhawsting sgainst (1) nonmal steam presare and with hand valve ot biler feed lall e oty plannod i e relinbliznd 5 123 3,100
armuspheric bach presure with the hand valve open. 2} With stewn pressures deoas to 0 i (55 har) [or duosn penine = pump; 6 150
10 70 percent of full pressue where this is in excess of a 00
13022 For steam boiler presures exceediog 120 pd Pt (53 bar)] and with hand valve apen o 0
(53 b}, where steam is continuously maintined, 4 presure o <
2018 Edtion 2016 Edvon
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ACCEFTANCE TESTING, FERFORMANCE. AND MAINTENANCE 2063 2064 INSTALLATION OF STATIONARY PUMPS FOR FIRE FROTECTION

14.2.2 The date, time, and location of the fied seceptance test
shall be i with ity having jurisdicri

14.2.3 Pump Room Electrical Wiring. All electric wiring 0
the fire pump motor(s), induding enntrol (moliiple punps)
interviring, nomal power supply, altemate power sipply
where provided, and jockey pump. shall be completed and
checked by the electrical contractor peior t the initial startup
und acceptance tet.
14.2.4% Certified Pump Curve.
H2AL A wipy of the monolacwrer’s certified pump test
curve shll be avuilable for comparson with (he resls of he
sreptanie fest.
14.24.01  For wuter mis pasitive displicement pumping
uniits, 4 copy of the manufacturer’s certified shop tot data for
both variable speed and nonsarishle speed operation shall b
available for compurisun of the reuls of the field accepunce
[

1424.12 For multistage multiport pumps, @ copy of the
minufacturer’s certified shop test data fur eath disharge
et stull he avaitable for comparison with the reults of the
field acceptance test.

14.2.4.2 Arall Dow amditions, incduding thise required to he
teted in 14262, the fire pump = instilled shall equal the
perdonmince as indicated on e manufacaurer's cenificd shop
tat cunve within the accuracy limits of the test equipment.

142420 For sater mist peaitive displacement pumiping units
with variable speed features, the pump unit s installed shall
equal the performance @ fudicited on the fire pump uit
aunufscnuree’s cenified shop test data, with varisble speed
features deactivated within the accuracy limits of the test equip-
ment

142422 For witer mist positive displacement pumping
units, the pump unit us installed shull equal the performunce
as indicated ou the fite pump unit manufsctrer’s certified
shop (et data, with variable speed features activated within the
accuracy limits of the test equipment.

14.2.5 System Demand.  The actal unadjusted fire pump
discharge flows and presures indalled shall meet or exceed
the fire protection system’s demand.

14.26° Field Acceptance Test Procedures.

14.2.6.1* Test Equipment.

142611 Cilibrated test equipment shall be provided w0
determine net pump pressres, rate of o thiough the pump,
volts and amperes, und speed.

14.26.1.2 Calibrated test gauges, tranalucers, and other devi-
ces userl for messurements required in 112611 during the
test shall be wsed and shall bear i Libel with the Litest date of
calibration.

1426121 Gauges, transducers, and other devices used for
meaaitements required in HL26.LL during e tew shall he
calibrated annually at minimum.

14.2.6.1.2.2 Calibrution of gauges. tansducers, and other
devices wsed fur measurements required in 1426.11 dwring
the test shall be naintained at an accuracy level of =1 percent.

14.26.1.23 Fire pump contmoller witsge and current red-
ings om controllers that are fctory calibrated and adjusted to
= 3 percent shall be permitied t0 be el in liew of calibratwd
voltZamp meters for the scceptance (ot

14.2.6.1.24  Fixed outlet flow devices shall be inspected for
damage. but they shall not require calibraion.

14.26.0.3 Disclirge wnd sensing orifices that can be visully
ohserved yithuut disswembling equipment, piping, or vilves
shall be visually inspeeeted and shall be free of damage and
abstuctions that could alfect the accuracy of the messurc-
et

142604 Diwharge orifices shall be listed or comstructed s
recognized standard vith a knosn discharge coefficient
14.26.15 Requirements for personal protective: equipment
and procedures in sccurdance with NFPA 70E shall be followed
when working near energized electrical or wtating equipment.
14.2.6.2 Fire Pump Flow Testing(s).

142621 The fire pump shall perform at minimun, rated,
and pek lads vithout objectionable overheatiog of any
compouent.

14.2.6.2.2% Vibratious of the fire pump assembly shall not he
ol msgnitude (o pose porential damage w any fire pump
component.

23 The minimum, rated, and ped Josds of the tire

ump shall be detenmined by coutrolling the quantity of yater
discharged through approved test devices.

1426251 Where simultuscous operation of multiple pumps
iy possible or required as part of  sytem design, thie acept-
ance test shall foelude s o test of all pumps operating simul-
taneoudy.

14.2.6.24 Where the moaimum fow available from the water
cupply cannat pride a flow of 150 perceat af the cated ow of
the pump, the fire pump shall be operated at the greater of
100 percent of rated flow or the maximum How demand of the
fire protection system(s) masimum allwable discharge (0
determine its acceptance.

1426240 This reduced capuity shall constitute an aceepte-
ble test, provided that the pump discharge exceeds the fue
protection system design und oy rate.

14.2.6.25 Where the suction to the fice pump is from a break
tanh, the tuth reRll rate shall e teved and recorded.
1426251 The refll device shall be operatedd a minimum of
five times.

14.26.2.6 Water Level Detection. Water leyed detection shall
he required for al vertical tuchine pumps justalled in welbs ©0
Aetermine the water level available at the shuwffnd the
100 percent and 150 pereent flow points, 10 determine if the
purup is operating within its design conditions.

1426260 The distance between the water level and the
discharge (lange shall be used W determine the net discharge
pressire of the pump (0 prove the pump's performance.

14.2.6.3 Variable Speed Pressure Limiting Contral.

14263, Pumps with yuriahle speed pressure liniting control
shiall be tested at noflaw, 25 percent, 50 percent, 75 percent,
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100 percent, 125 peecent, and 150 percent of rated load in the
variable speval mode.

1426301 They shall abso be tosted at minimum, rated, sud
peak boads, vith the fire punp operating at rated speed
142,632 The fire protection systerm shall be bolated and the
presmire relief vulve clasead for the rared spee tests peruired in

S 26300

142633 The fire protection system shall be open and the
relief vl set for the sarihle speed tets required in
142631,

14.2.6.4 Multistage Muldport Pumps.

142641 Each dischiarge outlet on s multistage multiport fire
primp shall be tested in securdance with this standard.
14.265¢ Measurement Procedure.

142,651 The quantity of water dishuging from the fire
pump assembly shall be determined and seahilized.

142652 Tmmediately thercafter, the aperatig conditions of
the fire pump and deiver shall be mexsured.

14.2.6.5.3 Positive Displacement Pumps.

14.2653.1 The pump Now for prsitive displacement pumps
shall be tested and determined (o meet the specified rated
performance citeria where only one performance paint is
Tequiret blidh pesitive displ Pump. i
1426532 The pump fluw et for postive displacement
purups shall be accomplished using 4 lowmeter or ocitice plate
inetallest in a test loop hack to the wipply tank, 0 the inlet side
of  pasitive displacement water pump, or to drin.

1426533 The Nowneter reading or dischage presure
shall be: recorded and shall be in accordance with the pump
munubscturer’s flow perfurmance data.

1426534 I wrifice plates we wed, the arifice size and |

comeponding dischnge presure 0 be muintined on the
upstream side of the rifice plate shall be made available to the
autbiority having jurisliction.

1426535 Flow rates sull he as specified while operating at
the system design pressure. Tests shall be perfurmed in accord-
ance with HI 8.6, Retory Pusp Toste

1426536 Positive displacement pumps inteaded 0
liquids ather than water shall be permited © be tet
water; however, the pump performance will be affected.
ruuubcturer’s. Glaulations sball be provided st
difference iu viscosity between water and the syster liquid.

1426537 For water mist pesithve displicement pumping
units. each pump shall be operated manually a minimum of six
tinues duriug the sceeptance (et

1426538 For water mist pesitive displicement purping
units, ech of the required automatic operations shall gperate
all puimps, except as prosided in 1426539 sud 14265310,
1426539 Where redundant pumps are provided, el of
the sutomatic operativms sl operate the number of pumps
required to meet system demand.
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14265310 Where redundant pumps are prnided, each
purnp sliall uperate for 3 minimun of three autonsic oper-
tone.

14.2.654 Hectic Motor-Driven Units. For elecuic motos
uperating at rateal yoltage and frequency, the ampere demand
i each phase shiall nut exceed the product of the fullload
ampere rating tnies the alloable senice Baoe s samped oo
the motor rameplite.

14.2655¢ For electric motors operating under yarying w
age, the product of the actual witage aud current demaud ou
s pluse shall wot excead the product of the rated volage
and ruted fulHoad current times the allowable service Ector.

142656 The wiltage ut the motor contactor ouput lugs shall

not vy more than 5 perceot belos or 10 percent above mted

(namephate) voltage during the test. (See Sction 9.4.)

14.2.6.5.7 Engine-Driven Units.

1426571 When dry charge batteries have been supplied,

electrolyte shall be added (o the batteries a minimum of

24 hours prior to the ime the engine is 10 be started and the

batteries given a conditioning charge.

142,65.7.2 Engiuedriven units shull not show signs of over-

Toad or stress.

14.2.65.7.3 The govemor of such units shall be setar the Gme

of (e test W properdy regulate the engine speed at rated pump

speed. (Se 112.4.1.)

14.2.6574 Engines equipped with a variuble speed control

shall have the variable d control device nonfuncrioning
d:] I is set and

142658 Steam Tubine-Driven Units.  The steam turbine:
shll maintain its speed within the limit specified in 13.2.2.
14.2659 Right Angle Gear Drive Units. The gour drive
seembly shall wperate withtnt excesdve objectionsble noise,
i or beating.

14.2.6.6 Loads Start Test, The fise pump unit shall be stned
and brought up o rated speed without fatesruption under the

conditions of 4 dis harge equal i peak load.

14.267* Phase Reversal Test. For electric motnes, 4 test
shiall b performed to ensure that there is not 4 phase reversal
condition in either the normal power supply configuration or
from the aliernate power supply (where provided).

14.2.7 Contoller Acceptance Test for Electric and Diesel
Driven Units.

14.27.1% Fice pump contrullers shall be testad in accardance
with the manuficturer's reenmmended test procedure.
14272 As a minimum, no fewer than <ix auonatic und six

manil operations shill be performed during the acceprance
ot

14273 An dectricdriven fire pump sl be operated for a
period of at least & minutes at full speed during cach of the
operations required in 1427,

1274 An engine driver shall not be required o nm for
5 minutes at full speed benveen succesive stirts untl the
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cumuladve crankig duie ol sccesive st reakes 143.2 Que apy of the completd e report shull be prov-
45 secunds, ded w the building owner.
M.275 The autvmtic operation sequence of the wntrollee 143,30 One sec of instruerion manwals fue all majoe compo-
shall start the pump from All provided starting features, nente of the fire punp system sball be supplicd by the mane
14276 This sequence shall indide prosure swiches o Deires of e major component.
remune starting signals. 1434 The manual <hll contain the (llowing:
1277 Teus of enginediven wntrollers shall be divided (1) A detaled explanation of the operation of the conpo-
between both sets of bteries. o o
(2)  Instructions tor routioe puintenan
278 The selection, size, and scting of all vercuttent (3) Dot it e e
protective deviess, incuding fire pump controllee Gieuit — (4)  Parta it and parts identtication
breaker, shall be ennfirmie 0 be in secordance with thisstand-—— (5) Schematic electrical drawings of controller, irander
ard. switch, and fire pump control panels
14.2.7.9 The fire pump shall be started once from each pover (6" Ustof ceeommended spare parts and lobricaot
service and mun fora minimum of 5 minutes. 135 Any special tools and testing devices required fin
CAUTION: Manual emeryeucy operadon shall be accom. 740 maintenance shull be available for inspection by the
plishied by manual acuration of the emergency handle o e Authority having jurisdicion at e time of the tield aceeptance
fully Litched position in u continuous motion. The handle shall 1%
e Ratched for the duration of this test run. 144 Periotic. Inspection, Testing, and Malntensnee, Fire
14.2.8 Alternate Power S . ponips ball be insprcted. tested, and maintaned in avcords
s Paves Stapil e withi NEPA 25
281 On installuinns with un sltemate worce of pomer
und an untomatic mander switeh, los of primary source shall W5 Companent Replacement.
be imulated and transter shall oceur while the pump is operat- 1 Pusi acom
gt peh. boad, PR O S Postidve Displacement Pnpe. 1 Caseg 16 Bearng insoard 27 Fing, sting b 19 Seal, bascng cover,
145,01 Whenever @ critical path component in 4 posidve 2 Impeser 17 Gand cover ouboard
14.2.82 Transfer from nomal w altcrnate source and retrans— liglacement tice pump i replaced, a detined in 11525, @ 6 St pump 10 Bearing cuboad 28 Gasket 51 Retarer, geass
fer from alternate w normal source shall not e opeoing of field (et of the pump shall be performed. 8 Ring, mpatar 19 Fams Ring, lastern 62 Treowsr (ol or greasa)
overcurrent protection devices in either live. 4512 I T f 8 Cover, sucton 21 Lhar, fams 32 Key, impefier 63 Busng, stulfng-box.
5.1. components that do not affect perfirmance are ,
HLZBS A least hll of the il uod automatic opecations —— yeplaeal, such s sbats, then ouly 4 unetiol fot ol T {1 i mmg s, <11, Lo, st Ceall o ol
OF 14272 shall b pesformed with the fire pump connected 1 uquired w ensure proper installation and reacsenibly, 12 Evaky R ik v | ek it ey 2 m—
the alternate source, | ” 14 Slesve, shafl 20 Saew, impeter 40 Debactor 78 Spacer, bearing
) 513 I components that affect performance are replacel,
284 I ihe sltcrmate power swucee i o generann s such as rotors, plungers, and so forh, thea a retest hall e Overhung Impeller — Scparately Coupled Single Stage — Frame Mounted.
"“'""{', Q‘r; installaticn ueceprance shall be in aceont conducted by the pump manufacturer or designated represen-
Lnee i NEEATAD, g tative or qualificd persons aeceptubls to the authority having After the grout hus set und the fowndation holts bive beca The unit should be checked pedodically for alignment. 1
14.2.9 Emesgency Governor for Steam Driven Units. juridiction. properdy tightened, the unit should be checked for purdlel and thee unit does nut stay in line after being properly installed. the
3 e o ) 3 angular alignment, and, i necesauy, wmedive mesues following are posible cise:
14001 Einariients goveswir: vile fiv stisrs chall/be's 5030 For water mist positive displaccment pumping mment, ;
e ek s g i al o e units, the retest shall inchude the pump uiitas a whele. :X“‘:r:"m‘::“;u"":; dl.“i“";fn“k":l";f'.'l‘l‘:‘ Hmbeen chonecti ey gsiinng, ~cavtming, o springiog of the foundation s
o 143,14 Field Retost Reales, ik pipe s divoting o shifing the machiue
2 Haud tippivg shall he acceptable. The direction of driver rotation should be checked to muke (21 Wearing of the bearings
10 Simulated Conditions. Buth local and remote signals H5041 The Reld retet relts shall be compared 0 e certain that it matchies that of the pump, The correponding () Springing of the base plae by heat fon an adjacent
and fire pomp sl m conditions shall be simulated o demons origital pump perlonnauce s indicated by the fue pump direction of rotation of the pump s indicared by a direction steam pipe or from asteam turbine - -
strate sathfactury operation. ;;mmf:':-'..m » original factonycertified test curve, whenever it oy on the pump casing. (1) Shifting of the building structure due o variable loading
availible. . i
14.2.11* Test Duration.  The fire pump or foam concenuate < The oupling hales can then be reeoancaed. With the 5y ¢ buion are new, need for the aligo-
pump shall be in operation for ot few than 1 hone o me H3:142 The feld reest pesults shall meet or excead the puinp properly” primed, thie uuit sould be operated un ment w be diyhtly readjusted Gom dme to time
il of the foregoing tests pertommance dharacterstics as indicited oo the pump name- normial operating conditions until tempenitunes have stabi- ) N L
plate, and the revalts shall be within the srouracy limits of fiekd fized 1t then should be shut down and immediately checked A6.5.1.2 The listing iufomudion contins eritical requine
14.2.12° Hlectooie Fuel Mansgement (ECM). For engines testing as stated ebehiere in this standand, again for aligument of the coupling. All aliument chedks — ments bor proper we and installition, induding whether the
with electronic foel management (ECM) control genis, a ot hould be mile with the cmpling halves diconnected and — €oupling on connecting shaft is listed fur wee with either un
function test of both the primary and the alternate ECM shall A e gl Bl again after they ire reconnetted, electric untor or disel engiue diivers. or listed for borh an
be conducterd. i oG ? 3 % electric motnr and dicsel engine driy
R s AT KRS IR e After the unit has bee in operation o about 10 bours, the ol SRS
14.3* Record Drawings, Test Reports, Manuals, Special Tools, ey parmp Erpnan b replaced, changed, or modi- coupling Lulves should be given a find chee. for misadigament AL Satistactory aperation of vertical turbine—type pumps is
and Spare Parts. e, a ficld/oosite retest shall be performed. e by pipe o emperanure struins. This check should be a large extent upon careful aod corvect installa
1430 One wr of i chosoiior skl e pivereiion 't ki repeted alter the unit has been in operation for abont it thecefure, it is recommended tliat this vk be
BB el o el fipravided i (he S monihs I the alignment is correct, both pump and diver— done mder the direction of @ representative of the pump
AEIRE (R, stoulil be: dawellesd 10 the: hase plate. Dowel Tocation is very — manufucturer.
important, and the munufactirer's instnuctions should L
folloswed, especially if the unit s subject o temperature
changes.
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o T s as carbon dioxide (C0,) or hyliogen sulfide (ILS). 1 the
140) Hesd cazacty carvamin water s conenive, the prmps should be constructed of a suitas
$espost armpe permanitie |1 hle i distant material or covered with spevial profec-
“FIa Faad capa: - tive coatings in accordance with  the  manufaturers
3 % 1t lad
3 - i AT Sce Figue ATAL
&3 AZ321 In countries that utilize the metric systerm, there do A
s P o e o e o ol e notappear (o be stndardized (low ratings for pump capadties; ree
3 capasty therefore, 4 st mewic conversion is utilized. e
E N AZ3BS Water level detcation using the air line method i us
follows:
() A sutistactory method of determining the sater level
inolves the wse of s wir line of small pipe or wibing of
Juawn vertical leogih, a pressure o depth gauge, and wn FIGURE A6.3.1(h)  Backflow Preventer Installation.
) 100 150 ordinay bicycle or automobile pump installed ws shown :
Percent of rated capacty in Figure A.7.95.3 The air line pipe should be of ko G . —n ¥ .
Jeagth and extend heyond the lowest anticipated water A7d Severnl metlyds of tnalling @ verilel pimp oai be
FIGURE A6.2  Pamp Churacteristies Curves. tevel in the well, to ensure more reliable gauge readings fullinse, depending upon the Iocation of the well and facifivies
Tt ond o & A anailuble. Since muost of the nit is undergronnd, extreme care
sndshoull be propels nalled. An ulr promire gavge is shonld be wsed in assembly aud insulLuion, thorogbly diec
sl Sl remiire i thestrlines Sar g g the work as it progreses. The following simple method & ! 8 =l
(2) The air line pipe is lovered int the well, 4 we s pliced e e et
in the line above the ground, and a presare gangs is (1) Construct a ripod or portable deaick and use two sets f
saewed into oue connection. The other cannecion i installing clamps aver the open well on g honse, Mee
fitted with an ordinary bicyele vadve o which a hicyele the dervick is in place, the aligument shinld be checed
pump s attached. Al joings should be made carctully aod warelully with the well or wet pit o avitl vy trouhle
shoukd be: sintight to obtiin correct information. When when setiing the pump.
ait i forced into the  mens of the higyele pump, (2) Attuch the set of elamps to the suction pipe on which the
the yauge presure increaces undl all of the water his straiver b already heen pliced and lover the pipe into
been expelled. When this point is resched. the gige the well until the damps fest o 4 block heide the well
reling becomes constant. The maxinum maintiined air casing or on the pump finindation.
presre recorded by the gage i equivalent o that () Attachh the cLunps to the pump stige asembly. bring the
fecessary 0 support 4 colimy £ the sune ascanbly over the well, and inscdl puinp stages o the
Dieiight s that forced out of the air line. The length of this suction pipe, untl cach piece has been imtdled in
water columu s equal 0 the amount of air line accoribanee with the manufacturer's fnstrictions.
submeryed. The ser
) Deducting this presure eanverted to fiet (meters) (pre- A7011 The silng ol (e Iupellers stimibd be ey
sune i psi N 231 = presure in feet, and pressure in har v unty by & tepicscutative uf the pump manufacures. Ipops  FIGURE, A6.5(s)  Checkig Augilar Aligament. (Courtey of
103 = pressure in meten) from te b length of tie SRRl cuties extevive fivtion I du i the bbiog o Hydrautic Intitute, s pump.ongs)
i line will give: the amonnt of submergence. inpellens i pump weib, which results in un incress in pover
i denuand. I the fumpellers are adjuseed o bigh, there will be a
> {1requred) Exavaple: The following caleulation will serve to clarify Figure I in capacity, wid full Capacity is vital for fire punp senice.
mmzmmmm 15 Supply e b s proecton AT353, = 2‘511:"1 shatt nut should he Kicked or pinneal after proper
3 Sutton ppe 16 D v or bt érp STk 4 -
4 Frosiost cusoy i Loy mankold W Ay oo {1 S0 (1520 AT644 Pumping wnits we checked w0 the Gty for
& Peria coupings for stran resel  hosa vaves The pressne gange resding hefore starting the fire pump by LS St
6 OSAY gato valve (se0 4.14 Sand 18 Pype supports () = 10 i (0.68 bur). Th A= 10 291 = 981 ft (0.68 smuothnes of perdormance .u\l} should operate sitisfactorily
Ad145) 19 Indzatng gals of indatng ) = 10 psd (006 bur). Then A = 10 5 231 = 331 ft (0.68 x o the job. If excessive vibration is present, the following condi-
7 Eccenne ey v 10.3 = 7.0 m). Therefore, the water level in the well before iy cotihl be Fuiig (hé bl
& Sicton gage starting the pump sould be B= L - A= 50 (- 251 ft = 269
W=l A=152m - Tm=82m). (1) Bent pump ur columin shatt
FIGURE. A6.8.1(s) Horkrontal SplicCase Fire Pump : ) (2)  Tmpellers not properly set within the pump bols
fastalladon with Water Supply Under a Positive Head. The presare ggige eading when the pump is roning () (3) Pump not Lauging Geely in e well
= 8 pri (055 bur). The €= 8 x (055 \ 103 () Strain transmitted throusgh the discharge piping
5.6 m). Thereture, the varer kevel in the well when the pump is . . -
AZ25 Where wells take their sipply fiom consolidsted — munniog would e D=1 - G=5010 195 t=315 1 (Do L. ¢ Exeossive moton temperature i generally caneed cither by a
formations such as rock, the specifications fur be well should = 139 - 5.6 1 - 9.6 ). muintained low voltsge of the cleuic ¢ ur by inproper
be decided upon by the authoriy huving juristiction after it i e —— setting of impellers within e puup bowls @) )
7 i G k » i e drio desn cun teemined hy the fulluswin X 3
somsalititns with 3 recognized groundwater cwosilant in e The sl denm can be determined by any of the folliwing ASLI AN the requivements i Chipter 4 might not appl, 1o
- . positive displacement purups.
. . 5 ; . (1) D-B=350- 269 = L0 (6m - 82m = LA )
ﬂ:'.’:..-':‘:;ffhf,l"ﬁ.n'ﬁ:'rﬁ': J:::',"Z.f:n':i'\‘:.':'i """i et @) A =200 1S3 =48 (7.0m - 58m = 14 m) ABL2 Special attention to tie pump inlet piping size and L
it s a¢ il salte i e chlorides, and hoaraiul goes ) Frefa=10 8= 2 pi =2\ I3= 460 O -0 length shoutd be noted. FIGURE A6.5(b)  Checking Paralle] Aligament. (Conrtray of
L550 . LS 018 bar = 003 x 10,5~ 1.4 ) Hydraulic Institute, wons pumpr.ong.)
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FIGURE A.7.1.1  Water-Lubricated and Oil-Lubricated Shaft
Pumps.

AB.0.2:2 This material describes a sumple pump charscteristic
e und gives an example of pump G ehis G
scteristic performance curves should be in acconbince with T
3.5, Rotary Peonp Tists.

Ervampl: An engineer is designing o fismsater fire protec
tiont systern. It bas been determined. after application of uppro-
priate safety factors, that the syvtem peeds s foam concentrate
pump caide of 43 gpm at the musimum system presare of
93 pui. Using the perforniance auve (ve Figure A.8.1.2.2) for
pumnp model *XYZ087,” this purup is selected for the applic-
tion. First, find 230 psi ou the hodzontal axis Libeled “dillerens
tial 7 then pruceed vertically t the flow curve

45 gpm. It is noted that this pardcular pump produces 46 gpm
ata staueardd motor speed devignated “rpm-2.” This pump is an
excellent fit for the application. Next, procesd to the power
curve for the xume speed of prv2 at 230 psi and find that it

2016 Edton

submargance
Basietsucton Ly 10R(32m)

strainar)
Note: The i
=] bt rotisss
111 12 in. (305 mvm).

FIGURE A7.2.21  Vertical Shaft Turbine-Type Pu
Installation in 2 Well. =

Yard system

FIGURE, A.7.2.2.2  Vertical Shaft Turhine-Type Pump
Installation in a Wet Pit

requires 13,1 bp to drive the pump. An electric motor will e
wweed for this application, so a 15 hp motor at pm-2 is the first
available motnr eating above this minimum requirement.

ABL5 Podtise dipl: U pumps e tolern
Comwsion can affert pump pecformance and functon. (Se
ANSIZHI 3.5, Standard for Rotary Pusjs for Nowaulatur, Design.
Applintion end Operation.)

A8.22 Spedific flow rutes should be determined by the appli-
e NP st Viserss mecfrated and anfifres bare

T

Goricad
s

ANNEN A

2087

right-27gle gaur fox
engne crve (not shown)

FIGURE A73.1 Belowground Discharge Arrangement.

significant pipe friction loss from the supply cank  the pump
suction.

AB.24 This requirement docs notapply (0 water mist purps.

AB.25 Generlly, pump capacity is exdeulated by multiplying
the muasimum water flow by the percentige of concentration
desired. To that product is added a 10 percent “over demand™
(o enwre that adequate pump capacity is available uuder all
conditions.

A8.26 Cenerlly, concentrute pump dischurge pressure is

Approcmatsly 2 in. (50 mm) asove
staner fange b kaep cear Fom

wialer fow in pump T—l
“Mus b knawn

FIGURE A.7.35.3  Air Line Method of Determining Depth
of Water Level.

foamy discharge of Muid after the outlet line i reopencd.
Mesus of thermal seficl should be conddered when dischuge
s piped ik 10 pump suction. Overheating of the pump and
nbsequent damage (0 the pump can oceur quickly if the pump
ed sgainst @ chosed outet fine and the reliel valve

quired 1o be added 1 the maximom water presure st the
injection puint plus 25 i (2 bar).

e is piped back o suction.

AS83.1 Itis not the intent of this standard to prohibit the we
of st

R . schematic layout of prumf voquireeat.)
A852 Positive displacement pumps are capable of quickly
exteeding their maximum doign discharge presaire if oper-
ated against it claosed disharge sptem. Other forms of protee
tive devices (e, automatic shutdowns, rupture discs) are
comsidered @ purt of the pumping sydem and are generally
beyund the scops of the pump manufacturer’s sipply. Thes:
compunents should be safely designed into and supplied by the
sywtem desiguer or by the wser, o botl, (S Figure A.8.5.2(a) and
Figrs A8 3.20b) for propced sehvuatic laymat of frusmp requirewscnts.)
AB53 Only the tank rerurn fine and external valves should
be wed when the oudet line can be dosed for more thau a few
winutes, Operation of 4 pump with an iutegral relief valve and
w closed outlet line will et onerbieting of the pump uod a

electric moturs, internal combustion engin

duiver.

production facility,
“ulditivn to the wiring and enuipment.

A854
onary pumps for wates mist systens. relicf valve should be considered. (S Figure .

Backpressure on the discharge side of the presare

5.4 for propered

A855 Stainer recommended mesh size is baed on the
internal pump tolerances. (S Figur A8.5.
sivs.)

5 for siandard meh

A86.1 Positive displicement pumps are typically driven by

L OF Waler Motes.

A87 Thoe wntrollers cau incorporate means o peemit auto-
matic unloading or presure relicf when stating the pump

A914 Where the pawer supply inslves an onsite power
ility, the prtection is required for the faility in
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Origin and Development of NFPA 25

The first edition of NEPA 25, in 1992, was a collection of fnspection, testing, and muintennce
ovisions that helped euntre the succestul uperation of yaterbased fue protection systems.
KFPA 5 we deseluped s an exteasion ol exising documents such a NFPA 138, Reummendd
Prectice for the Inspection, Tisting, and Maintemance of Sprinkl Systrms, and NFPA A, Recummendd
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Raye since been withdrawn fron the NFPA sundards
nain document goverming sprinklee systems s well as related systemns,
ng, fire pumps, swrage Luks, water xpray systems, and (oanewater

systen. NFPA 25 hecame

induding underground pi

sprinklec systems.
Thisd provides jon on hue duct inspection, testing, and

activitie. I wipultes b oo such ctivides ace reuired t b completel. Resirementsaee
ovided for impaitment provedure, notificariou processe, aud system reoration. This type of

informaton,where incorporated ot bulding maintenance prograr, I A 1

favorable experi | waterbased fire profecti

systems.
The 1995 edition 1 several imp that reflected the initial experie with the
stundard. A new chapier was added thataddresed obstructions in pipe as well as sppropriate

entrective actions.

The 1998 edition refiued testing requirenents and freuencies and provided additional guidinee
for preplanned impuirment prograne The document scope was expanded w indude narive
systems.

The 2002 edition eontinued w 1efine testing freq seaterflon devices and evaluarion of
e annual fire pumnp test data Thi alsn included additiona i jon regarding
evaliation and test methods for microbiologically influenced comusion (MIC).

Tn the 2008 edlition, a section permitiing pefarmancebased testing v addal, providing
guidance on alterative means for detcrminiog esting (requencies bl oo sptem/cump
Filure rates. Companent replacement testing Lbles were introduced in this edition t provide
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ADMINISTRATION 57 2528 INSPECTION, TESTING, AND MAINTENANCE OF WATER BASED FIRE FROTECTION SYSTEMS.
NFRA25 LLLL The inspection, tesing, and maintenance required by e Fire NBLLZI9 The comdition of sucrificial anodes shall be cheched
e e
thiv seandird snd NFPA 72 shall be coontinated s that the annually and replaced as necesary. :
s e stew operates as futended. * General.
R ApELOpes s aR By 4™ Genan NBL1L220 Giroulitiug water filters shall be repliced annually,
20 All inspections, test i ired by 8.1.1 Minimum Requirem, . = 3
2> All inspections, testing, and mainteuance required by .11 Minimum ents.
Inspection, Testing, and Maintenance of Water- NFI 72 bl comform N 72, and all :..-l.-(.i.m‘l testing, & ity o i N:l.l:l.l.il The scciraey l..a presaue guuges s e shall
3 e s seadaid W -1 This chupter shall provide the minimum requirements e inspectend wnmually and replaced of tecalibraed when more
Bused Fire Protection Systems If:}‘zﬂﬁﬁ““ sefpbined by Uil somatend hall vt for the routine impection, teting, and maintennce of fire  than § percent out of calibeain,
. asenblics.
2017 Btisan pumpesiahifes 8.1.2 Common Components and Vilves. Common enmpur

and disclaimers appear in all publications containing this document
and may be found under the heading “Importat Notices and
Disclaimers Concrrwing NFPA Standards.” They con abo be
. obtained on rrquest from NFPA or viewed at wrese nfpa.ony/disclaim-
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UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NFPA codes, standards, recommended proctices, and guides (i.c.,
NFPA Standards) are released on scheduled revision acles. This
edition wmay be superseded by a later one, or it may be amesded
outside of it revision cycle through the isiamce of Tenta-
tive huterim Amendments (TLAs). An official NFPA Standard at any
foint in time consists of the current edition of the document. together
with all TIAs and Ervata in To verify that this docussent is the
current edition or to determine if it has been amended by TIAs or
Erruta, please consul the National Fire Coder® Subscription Service

In addition to TlAs ard Errata, the documrnt information pages alio
inctude the option to sign up for alerts for individual documents and
to be iucoloed in the drv 1 of the next edit

NOTICE: An usterish (%) following the number or leter
designating .+ parsgraph indicates it explanatory material on
the paragraph cau be found in Anne A

A reterence in brackets [ ] following a section o puragraph
indicates material that hus beeu extracted frum another NFPA
docament. As an wid 0 the wser, the complete tie and edition
af the source documents fur extracts in muandatary sectios of
the docament are given in Chapter 2 and those for extuts in
informtinnal saions are given in Annes 1. Exuacted e
may be edited for consbtency and siyle and nuy include the
revisitn of fntermal paragraph references and otie references
as appropriste. Requests fur interpretations or revisions of
extracted teat shall be sent w the teehnicd committee yespon-
sible for the source document.

on
Chapter 2 and Aunex H.

I n be fuund in

Chapter | Administration

LI Scope, This dncumment establishes the mivimum require-
ments for the periodic inspection, testiog, and maintemore of
witteehased fire protection systems und the actions w under-
take when dunges in ucupig, wse, proces, materials,
hazud, or water supply that potentially impact the performe
ance ol the waterdased systen e planned or identifie.

111 Coordinaton with NFPA 72 Testing Requirements.  This
stndard dues ot address all of the inspection, testing, wnd
maintenanee of the elecrical components of the automatic fire
detection equipment uwsed (o activate preaction and deluge
systents thut e gddresed by NFFA 72

n

1.1.2 Types of Systems.
LL21 The tpes of systems addressed by this standard
include, but are not limited to, spriukler, staurdpipe and hose,
tixed water spray, private fire by, satee s, and fosm
water.

1022 Water supplies that are part of these systems, such s
private fire sersice muins and appurtenances, fire punps snd
water storge Lk, uod valves that control system o, are il
inchuded in this standand.

L3 This standard sdireses the operating condition of fire
protection systems as well w impaiment handling and repor-
ing and applics o fire protection systems that have been prop-
erly installed in accondauee with geverally scevpted practice.

1L3.0® Thicstndard does not require the nspecor w verify
the sulequiscy of the design of the syvem.,

® Conrciive actinn needed o ensure that @ ystem ope-
ates in  satistictory mauner shall be i sccordance with tiis
standard unless this standard specifically refers o an appropei-
ate: installation seandard.

LL5 Unles required by Chupter 16, tis stundad shall ot
apply w sprinkler sitems designed, fustaled, snd nuintioed
in accordance with NFPA 15D,

1.2° Purpose.
121 The purpee of this dociment is o povide require
ments that ensure u veasuble degree of protection tor lite
anl property trom fire throngh minimum jospection, testiog,
and mujotenance methods for waterbased fire protection
sptems.

122 In thow Goes where it is detemmined that un existing
situation fmolves 4 distinet luzand to life o propeny, the
authority baving jurisdiction shall be permited w require
inspection, testing, and muinteounce methods in excess of
thirse rerquined by the standard.

1.3 Application.
13.0% 1 nnt the inteut of tiis standand w limit or estict
the use of other nspectivn, (esting, or maintenance programs
et provide an equivilent level of system integrity. and
perfimmance to that detailed in his sudad.
132 The authority baving jurisdiction shall be consulted and
approval obtained for such alternative programs

14* Units. Metric units of meourement in thi suandad are
i cenrdance with the modernized metric system known as the
International System of Units (S1).

LA U value for mesurement as given o this sandad is
follineed by an equivalent vadue iu other units, the i suted
shall be regarded . the requitement. A given equivident value
shall b considered o b approxinats
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BLL2ZY The minimnm Gequencs of inspection, tesdng, and
¢ i with the )

sl
recominendations and Table 8.1,1.2,

NBLLZI® Sttt movement o end play shall be cheched annu-
ally with the prunp operating

N 80122 Fletic connections shall be checkel wnnmlly
repui ey,

NBLLZI Pump und motor bearings and cuplings shall be
greased annually o required.

NB.L12A Printed circuit baards (PCBs) shall be dieched sgue
ally for corrosion.

NELL25 Cable andor wire insulation shiall be checked annu-
ally for cracking.

NBLL26 Plumbing parts, both inside aud outsidl
panels, shull be checked anmually for wny leabs.

NBLLLT Fuel tnks, Noat switches, and supervisary signals for
iuterstitial space shall be dhecked quanerly for liguid intnion.

of electrical

N BLL2S Supervisory signal circuiuy shall be chieeked aunudly
Tor high conliug water temperaure.

129 Fucl tanbs shull be checked anoually for water and
ign materials.

NBLLLI0 Fud tnk vents and overflow piping shall be
heched annually for uny obstrictions.

NELLZI AN exible bises aud connections shall be thedked
wnnually for cracks and leabs,

NBL1212 Engine canhese hreat
tetly.

con sbutll be checked quar

NBLLZIS Exbaut sstens, drain coudensate traps, and silenc
ersshall be cheeked annually.
NBLL2H Back presure on the engine turbos shiall be meas
ured sunually.
NBLL2I5 Batteries shull he checked annually is follows:
(1) Chiedking the speeific gravity, state of charge, and clurgee
ratesof the batierics
(2) Cleaning the wminals of any con i
(1) Envuing that the cranbing voltage exceeds 9V on 4 12V
system or 18V on a 24 V aysten
() Ensuring that only distilled water is used in btteries

NBLL2IG ANl contrabsand pover wiring connections shull be
hieched annually awl repaited s necessary.

NBLL217 Lubricatiug oil in cogines shall be changed every
50 hetu s of aperation o annually,

NHLLZIS  Lubricatiog oil flters shall be chunged every
50 honrs of operation r aunually,

07 Edton

wents and yalves shafl be finpected, tested, and maintined in
cance with Cluper 13,

813 0 The lures outlined iu
Clupter 1 shull be need to conduct
obstruction inves
K147 Audl wpment.  The pump asembly ausiliary
cquipment shullinclude the ollowing:

(1) Pumpaccessries s follos:

(a)  Pump duadt coupling

(b)) Automatic air relese valve

(c)  Presaure gauges

() Cireulation selief valve (not wsed ju conjunction
with dicsel engine drive with heat exchanger)

() Pump et device(s)

(33 Pump relief valve sud piping (where masimum punp
dischge pressure exc the rating of the syem
components or the: driver i of variable speed)

) Alarm sensors and indicators

(5) Rightangle geir sets (for cuginedriven vertical slaft
turbine pumps

() Pressure maintenance (jockey) pump and sccessaries

8.1.5 Water Supply to Pump Suction.

BB The suction supply fur the fire pump shall provide the
required flone 4t a gange: pressire of O pei (0 bar) or higher at
thie pump suction fluge 19 mect the system demaud.

B.5:2 Thise fusallations for which NFPA 20 peernitied negge
tive suerion gauge preswres af the fime of puip inallation,
whiere the sytem demund ill can be mes by the pump and
witter supply, shall be cousdered t be i cumplice with
815

B.1.6 Energy Source, The energy sources fur the pump driver
shuall supply the nevesary bede horeposer of the driver so
thiat the pump meets systen deaand.

817 Driver. The pump driver shall not averlaad beyond its
rating (including uny service factor allowance) when delivering
thie ecessary brabe hurscpower.

818 Coutoller.  Awtonutic and manuad controllers fur
applying the encrgy source w the driver shall be capable of
prosidintg iis aperation for the type of pus

el

rments.  The procedures outlined in Chupter 15
shall bet fullowend whiere an impairment v protection oces

8.2 Inspection.

821 The purpose of fnspection stull be 1 verify that the
pump ey uppeas o be in operating conditin i is
Tree from physical damage.




83.2.1.2.2¢ The discharge temperature of the water shall be
monitoral and the pump shut down if necessury tu prevent
exposiug the pump and/or driver 10 excesive emperaties.

N83.2.13 For prsitive displacement pumps, the presue relicl

valve shall operate during a no-flow e

832131 Where the presaire relief vake is piped back to
suction, the pump circulation relief valve shall vot operate.
832132 On electric mowr and radiator cooled engine
drives, a dreulation pressure reliel valve located downstream of
the muin presure relicf vahe shall discharge sulficient water
prevent ierheating of the pump.

£3.22 The test shadl be comducted by sturting the pump auto-
matically.

8323 The dectric pump shall run a mivimum of 10 minutes.
83,24 The diesel pump shall run a mininum of 30 minutes.

83.25 A vihe installed to open as u safery feature shall be
permitted to discharge water.

83.26 An sutomatic timer that meets 8326.1 through
£.3.263 shull be permiticd to be substituted for the starting
procedure.

83260 A wlenoid valve drain ou the presure coutrol line
shdl be the initiating mens for a presuncacnited controller.
83262 Inup ed comtroller, peifi of
Wi program timee shall be recorded w4 presure drop iudice
ton o the presure reencler.

83.263 In u nonpressurescnuted contruller. the fest shall
be permitted o be foitiawd by meaus other thau @ soleavid
valve.

83,27 Qualificd peronnel shull be in attendance whenever
thie: pump is in operation.

83.27.1° The uw of the antomatic timer wlowed in 8326
hall not elimirite the requirement of 832.7 w lave qualified
personnel present during the test.

8328 The pertnentvisual ohservations or adjustments speci-
fied in the following checklists shall he eonducted while the
pump s idle:
(1) Record the sytem suction and discharge presure giuge
reading
(2) For pumps that use electrunic presaire sensors t control
the fire pump meﬁm, record the current presaire and
(e bighent aud the loest presure shown on the fire
sump cuntroller event log.
JIRE highent o fomese pressure is outside of the exper
ted range, record al infarmuation from the evet log that
helps identify the abnormality.
$.3.29° The pertinent ybual obwoations or adjusdnwnes
specified fu the following checklivs hall be coulucted while
thie pump is tunaing
(1) Pump sten procedie is as fllons:
(1) Reaord the pump starding ure from the pres
i i (6 e € e *
(B) Record the system suction and discharge presire
e readings.

(3]

(6) Lnspet e pump picking ghnde for ight
dicharge.

() Adjust gland ot it neceseay.
() Tuspert for vinusml noie o vibration.
0 lospect pack e, bz
overheating.
) Record prestre switch or presure uansdicer read-
ing #ud compare  the pump dichanse gauge.
For pumps that use elecronic Te sensors (0
eontrol the fue punip operatioa, recond thie arent
presure and the highet wnd the ket presure
shoyn on the fire purop continller event log.
) For electric motor and rudiaror cooted et
I check the circulatiou reliel vahe for opers:
fiou (o diwharge satec
(2) Bleutrical systens procedure i s follows
(1) Olsenve thie fime for motor (o sceclenuts o fll

fie

(h)

(h) Reand the time connoller is on fint step (for
reduent voltge or redoced o reat starting) .
(€) Record the ﬁm‘:“‘mmp runs ufter starting (for auto-
ntic stp controllers).
(3) Diesel engioe syvem procedure i as foflows:
() Obserse the time for engios 1 crank.
(B) Observe the time for engine t resch cunning

(63 Obesore the Engine (il presure giuge, speat jodil
Gt water. ind (il tenipensture indicatons periodis
cully while engine is running.

(d) Record any dhnomalites.
(¢)  Inspect the heaut exchanger for conling watedloy.

(1) Steam gaten provedure i s follws

(@ Record the steam presure gauge reading.
(b) Obnerve the tme for lus:'“nz 0 reach running
speed.

K3.5% Aanual Flow Testing.
83315 Au annwal rest of wach pump bl shall be
4 A

o g  Sranilog o sy o o g
eontru e a

83301 1 awilable suction supplies do not allos Mowing of
150 percent of the rated pump cipacity, the tice pump shall he
tested (0 e maimum allowable disclirge.

.
N 8.3.3.2 Test Equipment.

83321 Voluge and amperage readings on fire pump

controllers that meet the following eriteria shall be permitted

in fiew of calibrated voltage and/ue amperage meters

(1) The fire pump controller shall hav: been factory calibra-
ted und adjustend 0 =3 percent.

@) The wluge reading shall be within 5 percent of the rated
voltge.

83322 Except a permitied in 83321, calibrated test

equipment shall he provided to determine nee pump pressures,

rate of (low through the pump, volts and ampere, wud speed.

833221 Calibrated ganges, transducers, and other deviees

el for mearement during e test shall be wsed and bear a

Label with the latest dte of calibration.
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833222 Guuges, trnsducers, and ather deviees, with the
exception of Mo meters, nsesd for mesnrement during the
tent shiall he crlibrated o minimum of annwally (o W accuracy
Tevel of 21 percent.

833223 Flow meters shall be calibrated unoually wan acen-
racy level of =5 percent.

8333 Dischuge aud sensing orifices that can be viswlly
ohwerved withont disseembling equipment. piping, or valves
shall b visually inspected and be free of danyge and ofsiric-
tions (hat could aifect the seuracy of the mesurement.

83.34 The sensing/measuring elerents in a flow meter shall
Le calibrated in accondince with 8332

£3.35 Dichunge orifices shall be listed or cunstnuted to a

recognized standard vith 4 known discharge coefficient.

£3.86 The annual test shall be conduetid ss follws

() The srcugement deseribed i 53861 or 83362 Gl
be used at 4 minimurs of every third yeu.

(2) The urugement described in R33.6.3 sbiall be prermiit
ted ta b used o out of every thuee yeus.

83.36.1 Use of Pump Discharge via Huse Streams.

8.3.3.6.0.1 Pump suction and discharge pressures and the fing
mexarements of cach hose stream shull detenmine the el
pUmp outpuL.

8.3.9.6.1.2° Care shull be taben fo minirize any yoter daniage
catiseel s dhe high sulnme of water disharging during the test.

83,362 Use of Pump Discharge via Bypass Flowmeter to
Drain or Suction Reservoir, Pump suction and discharge pres
sures and the fluwmeter messurements shall determine the
totad pump output.

83.3.6.3 Use of Pump Discharge via Bypass Flowmeter to
Pump Suction (Closed-Loop Metering).

833631 Pump suction and discharge pressures and the
Howmeter measurements <dall determine the ol punp
wutput.

833652 When testing includes recirculating water back 1
the fire pump sicion, the temperaire of the recirculating
wrater shall be monitored (w verify that it remains below temper-
anres that could result in eruipment damage us defined by the
prump and engine manubicurers.

N 8338533 If the text results are not ennsistent with the previ-
ous annual test, the test shadl be repeated using the test
anangement desaited in S0
£3.3.6.3.4 IM1esting in accordance with 8.3.3.6.5.1 is not possi-
ble, a flowmeter calibration shall be performed and the test
shull he repeed.

8337 The perdnent sival observations, mesuemeas, and
adjusments specitied fo the following checkdises shall b
‘conducted annually while the pamp & cunning wid Going
weateer under the xpecified Gurput cundition:
(1) Atnedlow condiiion (chum), e procetire i s follows:
(@ Inspect the srealation neies yalse fur uperation o
discbiarge water.
(b1 lospeet the pressure celiel valve (it ostdled) for
proper operarion.

2017 Edtion

2} Ateach o difion, the procedure is s follows:
fa)  Record the electric motor yoltage and curvent (all

inest.
) Record the puunp speed in rpro.
) Record lhcf:lmnlmmu \T;rmxim.llth) readings
of purup suction ausd dealiange pe a
dischurge flow.
(3)* For decrric motur=driven pumps, do oot shut dowo the
np umtil it has run for 10 minutes.
) For dieel motnr—bisen ps, o oot shut down the
puing untilit s v for 30 minures.

83.38% For installutivns baving a preswre relief valve, the
aperation of the relicf valve shall be dlusely obrerved during
each flow condition (o determine whether the pump discharge

esaire exceeds the nomal aperating presure of the sytem
ompoueats.

83.38.1° The prevure relief valve shall aln be oberved
during each fow condition 1o determine whether the presure
relicf valve eleses at the proper presaure.

83382 The presure relicf valve shull he dosed during flove
couditions if necesary to achicye minimum rated charscteri-
tics for the pump and reset (o nomal position at the concu-
sion of the pump test

£33821 When it is necssiry 1o chose the relief valve to
athieve minimum fated characteristics for the pump, the pump
Qischarge coarol valve shall be clused if the pump chum pre-
sure exceeds the systen rated presure.

83383 When presare relief vilves awre piped back to the fire
puinp wiction, the temperurure of the recirculating witer shall
e monitored to verify that it remains below temperatures that
could result in cquipment damage s defined by the pump and
engine manufactiren.

83,39 For insullstions laving au ainmatic transfer switehi,
the flliwiog test stall be perfiemed fo ensure tht the over-
current protective devices (e, fases o cirenit breakers) da
not upen:

(1) Simylite 4 pover Gilore comliion while the pump is

at

g at peak kead.
{21 Verify that the transfer switch tranders pewer 16 the alter:
soun
(&)

&

ate pony ree.

While the pump is |1xulil\g at peak foad and altermate
prves, vecord the solage, ampeie, (po. sution pre-
sure, discluuge presure, and flow rave and indude i the
{mmp test rewls.

Verify that the pump ntinues w peeform at peak borse:
pawer kel on the altemate power surce for 3 isinom
of 2 nimutes.

(5) Remave the power filure condition and veriy thar, after
a time delay. the pamp is reconnected to the vormal
pawer see.

£33.10° Alarm conditons shall be simulated by activating
alarm dreuits at akam sensor locations, and all such local or
remote alun indicating devices (visual and avdible) shall be
oberved fur operation.

“

NE3310.1 Alum conditions that require the contruller o he
opened in onder to create or simulate the condition shall be
tevted by qualificd persnnel wesring appropriate protective

equipment.
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FIRE FUMPS 2529 2530 INSPECGTION, TESTING, AND MAIN TENANCE OF WATER BASED FIRE FRO)! TECTION SYSTEMS
Table 8.1.1.2 ¥ f Fire Pump Tisjrecsion, Testng; and 82.2° The pertinent vl observutions specifiad in the 53¢ Testing
followiog s shal b perfonned weebdy: e3.4 Freosass
Liem Frequeney ILIEREERY ! ST il BS.010 N noflaw it dhall e conducted for diesl
: 110 N noflaw it ucted for dics) engine=
Inspection @ Heat is sloqate, rat less than A0F (40°C) B e e pumpm on 4 (et frequeany in ccordanee with
Alignment Annually pump room with electric ootor or diesel engioe BALLLOr 88112,
Cable/vire insulion Ay drivea pimps witls engine heaters. 1L .
Dicsel pump system Weekly () Her iy adequites oot ke o T0°F (2UC) it BSLLL Except as permitied in R3LLY, u woekly 1t
Electric pump system Weekly pimp toun with diesel engine—diiven pumps with  frequency shall be required.
Engine cranbease breather Annually nut engine heder » i i
Exhuust system and druin condensite teap Annually () Vewilating lowvers are free to operate. BRLLY The e frequeney skl be prOME (e e
Flexible hosss and connections Annually () Excossive water docs ot collect on dhe foar. 23 !
Fied taak veri i oestiont Al (e} Coupling guard s in plice. 83,12 Aviiron test <hall be conrtucted fon bt mitn =
Plumbing purs - inside and wuside of pancts Annully (23 Pump syszen conditions are deternioed ax follmos Wiven fie pumps oo @ W fequency in scordowe with
Printed circuit board comosion (PCBs) Annually (0 Pomp uction und discharge und bypass vahes are  R3L21BIL22,83128, orSALLL
Pump Weekly fully open. B30I Except ws permitied in 53122 and R3123, u
Punp house /room Weekdy (b) Piping is free of leake weekly test frequency shall be requiread for the follawing dec-
Shalt movement or endplay while nuniog Annually (c) Suction lne presure gage reading bowhin i e pumps:
Steam pump syvem W accepuible munge. ; ey
e iy () St Fine prosaire gauge realiug B wibdn scerpte (1) FTRE plamps st e fire protection sstené i hikdings
et ) e s that are beyond the pumping capcity of the five depast-
= s P s () Suction resersoir b the required water lavel. meut . . .
Diect z:xjull::;\m tire pump Weckly {6 Wt it o e are unwisdonied and (2 Fire pumpevith it servce controles
Y 3 2 %) ‘ertical rurhine fire pumps
E“'";:‘::L"*l")'" {"\' pump ‘ﬁ‘-‘)'“/ iy f) Waterfline et yalves are i the dised position, the (1) Fire pumps taking suctiou from ground Lol tnks o 4
ire pump alum signals . Annually N ennnection yalye is chosed, and the fine w0 text water surce that docs nat provide: sufficient presire o
Fue anb, ot sfch,aud iy s or Quarterly bl ey Ve of material yalue withiout the purop
interit o ’
Kokt el vae J— (%) Electrical aystem wonditions an: deteamined 4 folliw: 83.1.22 A mouthly tet frequency shall be permuited for dee
i fa)  Comualler pilot ligh on) s dluminated. tric fue pumps notideatified iu 83121
Puver transfer switch Annually e et U
Pump operation (a0 o) :"')) L"‘"ﬂ“"‘d‘ S "',"’_‘_r“‘""m’"":n""‘: J 831237 A moutbly tet frequenty shll be permited for
Pummp performance (o) Anaually ingdch standliy (EMERERT) 1 Cric fire pump systers having a redundant fire pump.
Supervisary signal for bigh cooling wate A othay : s
?:n“p::?u A ot high couling watee Anmlly (1) Reere phase alarm pilot fight is off, o nomal $.3.1.24° The test frequency shull be penmitted 0 be estab-
Maintenance - {#“"' k::ﬂl““ pilit 'l&'" ison. ! liied by an approved risk analysis.
H gles
Ratteries Annually e, 2 e e =5 * N 8303 An annual flos tet shall be conducted in sccordance
Circulating water filter Annually (0 Power 0 prowure nuiotemnce Gockey) pump & Wb 833,
Control and poser wiring coutestions Annually ot D—
Controller Per manufscturer () Dird engine sz conditions are determined at g lowT et
Diesel eugine sstean Per manufacuuer followes: K320 Awifla et f fire punp mseniblies shall be caidie:
Eletric moorund prce e P mamfctuer () Tl ek el Bl ted in sccorrance yith §3:4
e onnecilon: ‘ . () Controfler selector switels i in auto position. NB3.211 Exceptas permitied in 83212 and 83213, 4 min
Fognshiee Amtallyor S0 () Bateries’ (2) voltuge readings are within acepts  presaiee relief valve (where installed) shall be permitted w
. VPARLOK LA, ble range. . oy wweeep but not discharge a significant quantity of water.
Engine il filter Annually o 50 (@) Daieries’ (2) chuging curent resdiogs are willin
operating hours Sccepbie fiige B32100 Except as sequired in 832112, the circulation
Fusl ik ~chec foryater and forcign maerils Annuall (6 Battaries® (2) pilon fights are on or battery Bifare velief valve shall dischare a small fow of water.
casure hack presre on engive b Anuudly (2) pilot lights are off. 83,2012 The circulation reliel valve shull not
ach o y : g 32112 Th : i penite when
Pressure gauges and sensors ) Annually () All alarm pilot fights are oft the flove duough the min presure relicf valve is greater tan
Pump and moror hearings and coupling Anaually or s (g) Eugine ninning time meter B reading. oAl
required (B) O beved i right ungle jear drive bs within aucepta ping:
Suaificial node Annually §11.219 ble vavge. N 83212 For fire pump installutions that were installed under
) Cronkense qil leve is within scerptable ruge. wstandard (1993 and earlier editions of NFPA 20) dhat did not
() Cooting water kel is within ueceptabl: runge. prohibit & desiga thit required operafivn of a presure relict
() Byt level i batberics is within scepeible  vahe W heep the dischuge proswe belus the ratiog of tie
range. stem eomponents, the presure relief valve shall be permiticd
(1) Rattery termiuabs are frees from conosivn. 1 operate as designedt during a ool test.
(i) Watergucket hesder s operatio i )
B St aditone st g tealings BIELEL® The prowure readings on the dixhrge
e e sction ganges shall be tecorded, and a presure difference
. thut s greater thin 95 perceat of the rated pump pressure shall
be investigaterd and corrected.
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FIRE FUMPS . 2533 2531 INSPECTION, TESTING, AND AN TENANCE OF WATER BASED FIRE PROTECTION SYSTEMS.
B3N Safety. Sccton 49 shusll be fullmed for salety B354 The flowmeter reading or dischunge pressure sl be 83.2.24% Upon Gilure to meet the aiteria jo 88729, e (2) The fire protection stem demand as fuenished by the
requirements while working near electric motor—driven fite recorded and shall be fu accondanee with the pump manufac lhoniug sctionss shall vccur: mmer
pumps. turer's flon e fisrmance data. (20:11.26.4.3 [ —— (.:, ll:.f.y,,!.—..vn..n.m.r.;‘:hu'ne. “;M.‘:"P.-M-m:“ﬁ;\cu:’ﬂ“i
BI.312° Suction Sercens. After the waterflow portins of 8355 I arifice plates are wserd, the orifice size and come RS rE i M il ool Decuset () (el el durlg e tealng B sl
the annual test or fire protection system stivativos, the suction—— sponding dischge pressure o be nmaintsined o the upstrean 44 b fura] Ly a0 Sl ek approprite
screens bl be nspeced and cheared o any debris o ol e f the oife plie ;I;a:!arnnrlx: ayailable to the ity £ deliivney coneaed. (Rl i TR WD S
tiok: urving jurisdiction. [20:14.20.43.1) N832.25 For electric motor—driven fire pumps operating at and the available pump dischasge curves requied by this
B3.3.13° Where engines utlize elecnnic fucl management 8356 Flow rates shall be as specified while operating at the constant speed, the cnrrent at ek flow vate test point and a sandard e 7
ontol systenus, the ackup lecionic control module (ECM) system design presue. Teas shall be peeforned in sccrdanee wmach pluse shull ot exceed the product of the eleric (6) Time dekay intervils asociarel with the pomp's starting,
and the primary and redundant sensors for the EOM shall be —— with 1136, Retary Pusp Tos, (20142 6.4 3.5] service Buctor aud die fulload anperge rating of the motor. stopping, and energy sworce trandee
teated annually, S N ) (1) Where applicable, conspruison with previous tet results
8357 Pusitive displacerent pumps intended w purup liquids 26 Where the current at cach tow cate test point and at
8.3.4 Diesel Fue Testing and Maintenance. other than water shall be permitted t be tested with wat 2 l"“: ks r[ﬂ.:; 4:‘"‘ product of 'h:; r'-ﬂ:l:l motor e 85 Malutenance.
2 . owever, thie g parfimvance i) be WFocie it factor and the fulbdowd ampersge tating of the motor, the G .
8341 Dicsel el sl b el fon degrarlation o lessthun 0% e P Periyrmance will be ufectet. s manulc bl st i e ity 851 A prograns il S
anolly. Lk e owtgthe I o0l companents of the pump ssembly in accordsce with
< R i - viseumity between yater wnd the system liquid. [20:14.26.4.3.5) NH3.7.27 For electric moturdriven fire pumps opecating at e nunubctirer’s recommendatnons ur an spproved slterms
BIALI® Fuel degrastion (etiug sl comply with ST gy g o0 oo varying voltage, the product of the test yoltage and the curvent — tive maintensuee ik,
D75, Stundard Sjccifintion for Diesel Fud Oits, or ASTM D6751, at carh ted puint uul on e plise dhall not exceed the posd g
Standand Spreifuntion for Bidiod Fud Blowd Stk (BI00) for  B3.6.0%  Engine geneisioe wis supplying emengency o bt of the vultage aud the fulHosd curent tmes he mowr 852 Records stull be maintained un il ok performed on
Middle Distiltate Fuels, s approved by Lh:': engine manufactires, vlmuulh power o fire pump ssemblies shill be tested mootuely rvice factar the pump, driver, controller, and ausiliary equipment.
wsing ASTM D72, Standand Trat Methed fin uidation Stility accondane with NFPA 110, : o
n:.f‘?wumm) and By of Biodiewd w’z{".\ﬁmn, Dustillare m,ff - ["“f “ . . N 83728 Where the produce of the et wltage and the ﬁ" J"‘“', [igrtnichul "“‘"'"“"",’,;"'f:"“ ""“.',h“ {aitgia
lewn Furl (Averdevated Method). 8362 Automatic trandfer switches sball be wested routinely cutrent at each st point and ou exch pluse excels the prod- mediutely after the pump weembly bas paeed scceptance
! A b | and exercisel in sccordance with NFPA 110, ver o the yaliage Mod e Rtk drtent Boocs Ut Fomap, R
83.4.20 U dicsel fuel is found t be deficient io the testing BE6S! Tiin it appromtiis cavismnmental pump smom s service fadtor, the siurce of the problem shall be identified and 86 C « Testing
vequired in RAALL, the fuel shall be reconditoned or pprops ; pur o plding P v
replaceal. the supply tank shull be cleaned internally, and the  Condions (g, heating, veoilution, flumination) Sull be . 860 Whenever u component in 4 fire pamp b sdjusted,
cngine fuel tilter(s) shall be changed. fuale to camin proper munual or sutmatic operation uf the B.8.7.29 Voluge realings at the motor within & percent below repairal, rebuilt, or replaced, the sty required (0 restore the
aswciated equipment. or 10 pervent abave the uted (i.e.. nameplate) voltage shall be system 1 senvice sl be pertormed in accordance with
BIALL After the restocation of the fuel and tank in 8342, o5 i arrd comsidered accepuable. Tuble R 6.1
the fuel shall be retested every 6 munths until experience ind 1647 Turallel und angular alignment of the pump and 5 &
cates the fuel cw be stored for 4 minimun of 1 year withoue U0er shall be inpected duriog the unnwl tet, and any NBSZ210 A written w electiunic recon of the toults of the 86,2 NFRA 20 shall be consulied fir the minimum require-
degradation beyond that allowed in 83,111, mialignment shall be coererted. investigation and the comertve action shll be prepred and nents for design, installation, snd sceeptance tetog.
hy the twner.
8343 When provided, active fuel maintenance sysems shatl 837 Test Revults and Evaluatioa, et by et cplacement parts shall be provided thar will maintin
b listed for fire pump service. 83.7.1° Data Interpretation. 8.4 Reports. g for the fire pump component asembly whenever
83431 Muintenance of sctive fuel maintenance ystemestall — g3.7.00 The i i T e — BAI® A enmplete ritten report of the e pomp ted resuls Posible.
bein dance with the 3 i tive (0 the mauudacuers performnce sl be the bysis for shll be prepaval funand veined by the vane, 8631 1If the part is no longer availible from the ori,
B3432 Mai Tt Rl iy b ing of the pump by N 8ALL Asa minimum, the report shall contiin the following— ©Y1 poent “‘-b:“'“‘{"'"'v then an apprved 1ike pury shall be
be perfumed ata minimum anowal frequency for auy portion 83702 Qualified individuals sl interpret the (et resmlts, Infurmation: Laaiaihobis
of thie syster that the manulucturer does not proide a recom- i N ) (1) AU e duta necemury for a complete evalisativn of the
mended muintenaice frequenty. NESTLS Where applicable, spetaud vloity presaure st e parips s e, Tl S o G
i § meots shall be applied w e uee presae ad fow dats Ty I B A e
B3433 Where nilizd, fuel wlditives sl be e and oidi —— bained to determine compliance with §.3.7.2.3(2), P o Y penge: g pooe
tained it aceordauce with the active (el uulnteninee sy el A
T Factures's recommendaticn, 83.7.2 Evshuation of Fire Pump Test Results.
8.3.5 Positive Displacement Pumps. [20:14.2,6.4.3| 83.7.21 The fire op test fesults stall be evaluated io
. ) o ! - necintanc with KA 8 5......@. 13729,
B350 Exceptas provided in 835.1 thengh B.35.7, positive - =
displacement. punps shall be tested in acenrdance with 831 83.7.2.2 lncresing the engine speed beyand the rated speed
thiough 843, ol the pump stull not be permitted s @ metbod fur meeting
- thie gated pump pesformice. s
B352 The pump fiss for positive displacement purap shall .
be tested aud detenmined W meet e specified ated perfom- 83723 The fire purap tet eesalis shall be considienad accept
ance criteris wheee only one performunce point is requi able il both of the follisying eondifions are wnstied;
establish  positive  displacement  pump  aceepuab O T e ——————
[20:0026.081] by the unner.
B35S The punmp ow te for positive displacement pumps )% FIte punp e results are oo les tian 9% percent of the
shadl be .ur-lnulﬂllm-sl wing . owati | ceties phllr Mo xtes o pressures at each poiot tor either u o b:
installed in 4 tetloop back to the supply tank, to the inlet side () Original unadjusted fekd ted curve
.[-r a potive displacement water pomp, or 0 dein, (b Fire pump warneplate
20:11.2
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FIRE PUMPS 2335 2336, INSPECTION. TESTING, AND MAINTENANCE OF WATER BASED FIRE PROTEGTION SYSTEMS
Tahle K6.1 Summary of Component Action Requirements Table 86,1 Continued
Component Adjust_ Repair_Rebuild _Replace Test Criteria Companent Adjust_ Repair Rebuild Replace Test Criteria
Fire Pump System Fuel injector puimp o ECM X X Perform ustin accordauce with §.3%
Entire purp avembly X Perfum accepuance st in accordiuce with NFPA 20 Fuel sywiem filter X X Perform tet in scudance with §
Impeller/rotatig asembly N Perfurm acceprance test in secorbince with NFEA 20 Combuutiou air jutake syem X X Pefurm et in sccordauce with 8
Casing X Perform aveptance testin accordance with NFPA 2 Fuel tank X X Perfurm test in accordance with §.32
with alignment inspection Coolig system X X X Perform st in accordance with 8§ 3.3
Bearings X Perform annul o in sceodance with §.4.3 Batterics X X Perform stut/stnp sequeuce in scenibanee with
Sleeves X Perfurm aunual et in accordauce with 833 NFPA 23
Wear rings X Pertorm annual tes in sceordance yith .93 Battery changer X X Perforn et in sccordauce with §
Main shaft X X Perform annul testin accondance with 33 Eleairic X X o test in accoreinee with
Packing X Pectunm test in scemdance vith 592 Lubrication filtee/oil wrvice X X wm st in scordunce with 8.3
Mechanical Transmission Steam Turhines
Gear right angle drives X X X Perform acceptines test in accordauce with NFPA 20 Steam nurbiue X X Perform acceptance testin sceardance with NFPA 20
Drive conpli X X X Perforn testin sceordance with 833 vith aligoment Steam regulator o source X X Perfurmaceoplane ardance with NFEA 20
inspention upggrade
Flectrical System /Controller Pasitive Displacement Pamps
Entire contralles X Perform urceptance testin atcordunce with NFPA 20 Entite putnp Perfurm acceptunce test in scconbince with NFPA 20
Electronic companent or mudule X Perform acecptince testin accunbiuee with NFEA 20 Roties Pecform anowal test in aceordance with $.35
that can prevent the contruler Plungers Pertonm aunal testin accordagee vith 8.3
frum starting ur uuning Shalt Perfurm annil test in sceordance with 833
Electonic componeat or module X X Perfunn weelly testin secordance with NFPA 25 Driver X X Pecform ucveptance test in accordance with NFPA 20
that will not prevent the Beariugs Pertorm annual test in sceonnce yith 593
enntroller from starting o Seals Perform st in weondunce with 8 32
running
Plumbing part X Perform weely te in accondance with NFEA 25 Buap Hoose s Miscalliaoos
Iwolating switch X Perform test in accordance with §.3.2 und exercise six Components 3 . y .
Al Bascplate X Pertorm e e it 332 widh vt
= . . : inspection
Svafl brele X Berfomm s mpmenoacy sars b uecordasion wilh Basephate X Perfmr ttIn icoedoics VN RS i alignment
< . R e inspection
Circuit breaker X Testin accordance with 833, including six <tarts ut ; 9 Loy } R —
peal. load and aperate pump for s minimim of one Poiudalip X % X "‘l:l";“;‘::: o acurclance with 822 with aligoment
Tl Sresiing X Pc';;:':m vt acvondiuce Wi EES Suction/disclarge pipe X N Perfurm visual inspection in accordance with 822
Main coutctin X X Perlorm teot in sceordance with 8 3.3 with six starts Satims/ttacta ge Bittings X Y Pedom viaul lupectin in arcordance with 8.
i Suctiondiscluuge valves X X X Pertorm uperational e in awcordsce with 133 .1
Power monitor X Perform sis operativus of (he drcuit breaker / LT upe
isolation switch disennnect (oyle the power (o/off)
Strt velay X Perform st in weordunce with 832 with six <tarts
Presure switch X X Perform tatin accordanee with 832 and exercise six
times automtically
Presute uanslucer X X Perform sis autoncatic noload starts
Manual start o stop switch X Perform six operutions undver lnad
Transfer switeh — load carrying X X Testinacenndance with 33, incuding six starts at
parts peak honsepoer lad, uperate pump for 3
mininum uf woe bour, and transter (o ue
prower i emergeney power aud back ane fime .
Trunder switch — no-ar parts 3 X X Pertonn six nodoad eperuions of transder of power
Electric Motor Driver
Electric motn X X Perfum aceeptaice st in dcendance with 3.3,
including alignmient tests
Motor beings X Perform anuual testin accordance with £33
Tuenaming power conductirs X Testioaccordance with 833 and opeeate punp for a
minimim of one hour, including sis starts at peak
il
Dicsel Engine Driver
Entire e X X Performaceeptince e in accurdauce with NFPA 2
Ful tander pumnp X X X Perfonn tetin sceoduice it 8.2 -
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