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(2566-2568)




agﬂﬂaﬁqﬁ'ﬁmqﬂm‘iuﬁau HUNTIANU2566 (Accident summary case on January 2023)
duniis [ nm [REChEEY a1ga A wa
Susi fho wun | i | whi | ong Accident 0 - ana o | Age cumgmsiagiAg Ui wm nionig
No. Section Dept. Company| Position | Shift Fu S | nm Name Age of How 's accident Sevirity Baht Remark
Time | Day | Date | Time Work
Remark: PRD = PRODUCTION NON=  NON ABSENT
PROP = PROPERTIES AB=  ABSENT
MENBINGIA (Meadical Treatment) 0 um
M madaams (Employment/ Benefits) 0 UM
AMNSNIFUFIM0 (Property Damaged Estimate) 0 1M
32 (Total ) 0 UM
ﬁ‘gﬂﬂaaﬂqﬁ'ﬁmqﬂixﬁuaﬂu QNJ]'I‘VVH];ZS“ (Accident summary case on February 2023)
dumda [ m 1AngiAte 01y A7 Ha
Susi iho wun | i | whit | oy Accident o - ana o | Age cumgmsiagAing Ui wm nonig
No. Section Dept. Company| Position | Shift Su | 3w | nm Name Age of How 's accident Sevirity Baht Remark
Time | Day | Date | Time Work
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
MINBIMENA (Meadical Treatment) 2300 1M
M/ M iadms (Employment/ Benefits) 0 1M
AMNFNIFUFIN0 (Property Damaged Estimate) 0 1
594 (Total ) 2,300 um




aqladfgiifmeuszduaen fi11AN2566 (Accident summary case on March 2023)

39U (Total )

dumia [ nm ECNEIE) 01y a7 Ha
Sudi ihy N adiin | wihit ne Accident o - ana o | Age Aungmsiiagiiamg Funs um Winuig
No. Section Dept. Company| Position | shift | A | Sut | nm Name Age | of How 's accident Sevirity Baht Remark
Time | Day | Date | Time Work
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
MSNEIMEIE (Meadical Treatment) 0 jInN]
M3/ Madadms (Employment/ Benefits) 0 M
Amindaudoe (Property Damaged Estimate) 6,000 UM
39 (Total ) 6,000 um
ayladngifimglszdunen nme12566 (Accident summary case on April 2023)
dumda | m 1AngiAte 01U A7 Ha
Sudy ihy N wiiin | wihit ne Accident 0 - ana o | Age AungmsiiagiiAmg Fus um Winuivg
No. Section Dept. Company| Position | Shift Fu 5 | nm Name Age of How 's accident Sevirity Baht Remark
Time | Day | Date | Time Work
kRt
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERT AB=
MSNYINEINA (Meadical Treatment) 0 M
M3/ Madadms (Employment/ Benefits) 0 um
mmswdFudone (Property Damaged Estimate) 0 UM
0 1M




ayladneifmauszdufen nqunIAN2566 (Accident summary case on May 2023)
dumia [ nm ifaguime o1y a7 wa
Suy ihe uHun aidiin | wihit nz Accident o0 - ana 0| Age aungmsiiagUame AR um LN
No. Section Dept. Company| Position | Shift Fu | un | nm Name Age of How 's accident Sevirity Baht Remark
Time | Day | Date | Time Work
39
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
MSNEIMEIIE (Meadical Treatment) 0 jInN]
919/ MaTadms (Employment/ Benefits) 0 1M
AmSndFUFe1Y (Property Damaged Estimate) 40,000 1M
394 (Total ) 40,000 1N
aqladfgifmguszdunen igunun2566 (Accident summary case on June 2023)
dumia [ nm nagiiAme o1y a7 wa
dudy iho Hun Wi | wihi ng Accident o - ana 0| Age AungmaiiagiiAmg JUII um LN
No. Section Dept. Company| Position | Shift R Name Age of How 's accident Sevirity Baht Remark
Time | Day | Date | Time Work
39 #VALUE!
Remark: PRD = PRODUCTION NON= NON ABSENT
AB=  ABSENT

PROP = PROPERTIES

MINEIMENNA (Meadical Treatment)

#VALUE! 1M

Y

M1 MaTa@ms (Employment/ Benefits)

0 um

Am$ndauiFe1o (Property Damaged Estimate)

0 um

32U (Total )

#VALUE! 11




39U (Total )

ayladngifimguszdufen n3nQ1n32566 (Accident summary case on July 2023)
dumia [ nm inagiAme g I Ha
Sudi ihy N aiin | wihit ne Accident o - ana o | Age AungmsiiagiiAmg Funs um Winuig
No. Section Dept. Company| Position | Shift Fu S | nm Name Age of How 's accident Sevirity Baht Remark
Time | Day | Date | Time Work
I | Maintenance | Maintenance | DIK | Officer | 11 | eniiad| 23 | 14.00 [ues.g31n0 gy 35y | 7v5M [iffornm 14.00 u. 10w 3o vivgy Idi hmdenum NON | 1200 [ninddulidoniy
Mr.Ch.Phurinart Phanchoo Melting Aﬁ)ﬂlﬂaﬂu Air Regulator mm:&u‘lﬁmﬁﬂudluuuwa":m 185umaiiy
wluifanszetusndiniede liinganu
M 1,200
Remark: PRD = PRODUCTION NON=  NON ABSENT
PROP = PROPERTIES AB= ABSENT
MINBIMEIA (Meadical Treatment) 1200 1M
M matadms (Employment/ Benefits) 0 UM
Amindaudoe (Property Damaged Estimate) 0 1
39 (Total ) 1,200 Um
aqiladfgiAivigilszdufion Famnu2566 (Accident summary case on August 2023)
dumia [ nm 1nagiAte 01y a7 W
duAn the uHun i | wihdt nz Accident o - ana o | Age aungmsiiagame FuIs um g
No. Section Dept. Company| Position | Shift du | Aun | nm Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
39 - -
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
MINBIMBNNA (Meadical Treatment) - um
M3/ Maiadms (Employment/ Benefits) 0 M
Amindaudoe (Property Damaged Estimate) 0 UM
0 um




aqiladfgiAimigilssSufion Muenan2566 (Accident summary case on September 2023)
dumia [ nm 1AngiAte 01y a7 Ha
Sudiy iho N aidiin | wihit ne Accident 0 - ana o | Age AumgmsiiagiiAmg Funs um Winoig
No. Section Dept. Company| Position | Shift Fu | un | nm Name Age of How 's accident Sevirity Baht Remark
Time | Day | Date | Time Work
5 - -
Remark: PRD = PRODUCTION NON=  NON ABSENT
PROP = PROPERTIES AB=  ABSENT
MIN¥IMENNA (Meadical Treatment) 0 v
My Maia@ns (Employment/ Benefits) 0 1M
AMSNEFUFUN 0 (Property Damaged Estimate) 0 v
59 (Total ) 0 v
ajiladfgiimgilszdufon qa1An2566 (Accident summary case on October 2023)
dumia [ nm 1nagiAte 01y a7 W
Sy the uHun i | wihdt nz Accident o - ana 0| Age aungmsiiagame PN um WG
No. Section Dept. Company| Position | Shift du | Aun | nm Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
5 - -
Remark:  PRD= PRODUCTION NON=  NON ABSENT
PROP = PROPERTIES AB=  ABSENT
MINUMENNA (Meadical Treatment) 0 iy
M/ aiadms (Employment/ Benefits) 0 um
Amindaudoe (Property Damaged Estimate) 0 U
0 v

39U (Total )




ayadfeiAmeuszdufen ngadnew2566 (Accident summary case on November 2023)
dumia [ nm inagiAme g I Ha
udy the HUn i | whit ne Accident o - ana 0| Age AungmsiiagiiAmg AR um JAnEAL]
No. Section Dept. Company| Position | shift | | Fudt | nm Name Age | of How s accident Sevirity Baht Remark
Time | Day | Date | Time Work
ERlY 0
Remark: PRD = PRODUCTION NON=  NON ABSENT
PROP = PROPERTIES AB=  ABSENT
ASNYINEINA (Meadical Treatment) #VALUE! 1M
M3/ Madadms (Employment/ Benefits) 0 m
Amindaudoe (Property Damaged Estimate) 0 UM
39 (Total ) #VALUE! 1M
aqladfgiAmaisssufion 5121022566 (Accident summary case on December 2023)
dumia [ nm 1nagiAte 01y a7 W
Sudi fho N i | wihdt ne Accident o - ana o | Age Aumgmsiiagiiamg Ui um Wineiig
No. Section Dept. Company| Position | Shift du | Aun | nm Name Age of How 's accident Sevirity Baht Remark
Time | Day | Date | Time Work
ER}Y - -
Remark: PRD = PRODUCTION NON=  NON ABSENT
PROP = PROPERTIES AB=  ABSENT
AFNYINGILNA (Medical Treatment) 0 1M
M/ Madadns (Employment/ Benefits) 0 um
AMINGFUFIN0 (Property Damaged Estimate) 0 v
0 m

39U (Total )




apladdAgiAnigilszsuden uns1Aw 2567 (Accident summary case on January  2024)
Fumia na inagUAmMe 919 7 wa
suau| fho | uwun | uSEm wihi nz Accident do - ana 0w | Age aurgMIInagLAme qunse | um | vnomg
No. | Section| Dept. Company Position Shift Ju w'l_ﬁ"ll na Name Age of How 's accident Sevirity Baht Remark
Time Day Date | Time Work
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
EN%B P:!’i'lﬂﬂu Ay meua (Meadical Treatment) 0 UM
(LINﬁTJﬁqﬂTJa qann) ﬂ"lis]lN/ aataams (Employment/ Benefits) 0 UM
dmhinmnlasaselumsiausesuinim A nIAWFg (Property Damaged Estimate) 0 um
39 (Total ) 0 N
ﬁqﬂﬁﬁﬁqﬁﬁtﬁ@]ﬂizﬁtﬁau fgnmvi"uﬁ 2567 (Accident summary case on February — 2024)
ARG nm INAQUAIMEA 0190 AW wa
suau| fho | wwun | USHn wihit 2 Accident do - ana 0y | Age AUnaMINARUIAIMS quuss | um | vnog
No. | Section| Dept. Company Position Shift Ju '”uﬁ na Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
1 | pD | Heavy | DIK | Operator 19 0o 28 | 1630 |usamgangmd dssmilszand | 38 | 2m12p |ilenan 1630 w weangamand dsswjlszdud
Mr.Thitikan Pramupratham Uﬁu‘”ﬁamﬁﬁmqﬁu (Zn) 1d1uqa Bigbag Taomla
Hopper lﬁamlﬁdﬁ]i}zﬁﬁ]i Bigbag Ilﬂlﬁﬂ Ti'lg
awlanszivihaiaiaduihanhfine
MITTABIAT
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
EN%B vé'iwsmu Ay Imea (Meadical Treatment) 0 UM
(UNANTNNA gan) 1919/ MATaAMT (Employment/ Benefits) 0 um
dithiianulasaselunisiassudsnin AMSNEFUFN1Y (Property Damaged Estimate) 0 1m
39U (Total ) 0 UM




ayladdgifmailszdufiou Turny 2567 (Accident summary case on March  2024)
CATIN] na nAQUAIMe 2141 W Wa
suau| fho | uwun | uSHn wihit 2 Accident ¥o - ana 0y | Age AUMaMINARUAIMES quuss | um | vnog
No. | Section Dept. Company Position Shift u ”uﬁ 1 Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
1 PD | Melting [ DIK Operator 1$h 5313 26 | 1030 wedesd Tamn 38 | evam [iferim 1030 u. uwdegsd Tam dusausann
Mr.Withon Soda themsidioy 862035 va13 lkdannhogiidion
f3uiBnd varamnsoussgnazienss Ty
daldt sun. Idau laavi lddentithaunman
T¢5unaiy
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
m%a fé‘ﬂﬂﬂu MM (Meadical Treatment) 0 UM
(UNANFANA gan) 1919/ MaTaAMT (Employment/ Benefits) #REF! 1
dhhiinmnlasaselumsiausesuinim AmIndawdug (Property Damaged Estimate) 0 um
59 (Total ) #REF! 1
ayUaifgiAmgiszdudeu 1o 2567 (Accident summary case on April  2024)
RN nm 1nagAMe 014U 7 wa
suan| dhe | wwun | USHR wihit ng Accident S0 - ana 0w | Age AungMsinagliAng quuss | um | vinog
No. | Section| Dept. Company Position Shift Ju '”u‘ﬁ na Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
59
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
ZN%E] vf{awqm A Imena (Meadical Treatment) 0 UM
(LINﬁTJﬁqﬂTJa qann) ﬂ"lis]lN/ aataams (Employment/ Benefits) #REF! 1M
dhinmnlasaselumsiausesuinim A ndawFug (Property Damaged Estimate) 0 um
39 (Total ) #REF! 110




aylaifgiiAmgilszdufiou wqun1aN 2567 (Accident summary case on May 2024)
CRTN] nm nagUAme 219411 W wa
suau| fhe [ wmun [ U3En wihit ng Accident Jo - ana 01gd | Age AunaMINAQUAIMe Juuse [ um | wnavg
No. | Section| Dept. Company Position Shift Ju '”u‘?i nm Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
3
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
ﬂd%’a @'iwmu Ay (Meadical Treatment) 0 UM
(WRANFANMA gaa) 319/ MaFaAns (Employment/ Benefits) 0 um
dwithiianuasaselunisiausssudsnin AmnIndauduno (Property Damaged Estimate) 0 um
39 (Total ) 0 N
ayiladfgiamigiszdufiou fiquisu 2567 (Accident summary case on June  2024)
M nm nAQUAIMe 01 W W
suau| fho | wwun | uSHn wihit 2 Accident 3o - ana 0y | Age AUnaMINARUIAIMS quuss | um | vnog
No. | Section| Dept. Company Position Shift Ju 5“7; na Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
1 PD Heavy DIK Operator 15 15 8 18.50 uanINY 53nFy 28 1vsM [iffernan 18.50 u. weileawa 1$ndt Tusn - - -
(Unity) Ms.Chompjoo Thimachai Trlanavi r-29 Uﬂﬁﬂ’iﬂijamﬁﬂﬂﬂiﬁ Hopper
YusRTuRIAIAF I Heavy fa1d R
yusnii 2 fufivensguinadiiin s odumngy
Tlyusuminan 85 mnasusnadentidum
nazaz Inndudo
3 #VALUE!
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
EN%B élﬂﬂﬂu ATnEINeILIa (Meadical Treatment) #VALUEL 1IN
(UWNEAMFAA Faan) 1§19/ Marfadns (Employment/ Benefits) 0 um
dwithiianulasaselunsiausssuinin fAnSndaudone (Property Damaged Estimate) 0 um
39 (Total ) #VALUE! )90




an o o A .
ajdadagiamadssinaeu nINYIAN 2567 (Accident summary case on July  2024)
A 1 1nngAme 21941 W wa
suau| fhe [ wwun [ USEn wihi nz Accident ¥o-ana i | Age AurgNIINAQLRAY quuss | um | vnome
No. | Section Dept. Company Position Shift u Tui [k} Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
1 PD | Heavy | DIK Operator 195 an3 5 13.15 |wwdsand msluen 32 | aM3D [idlenan 13.15 w. wied3iand mslsuen wion - - -
(Unity) Mr.Siriwat Karnrainok azn11idmiuldsuauinsnueIns Crusher
2 Y Yo | EI YooY a
vagruaw ldiavdunszaudiandiedona
o
2IM35EMUINDT
2 | PD | Melng | DIK | Operator i$h 54A13 16 | 1422 [weiudnd quaszinn 25 6M  [iffanan 14.22 w. wiedudnd quaseTnn 4
(Unity) Mr.Kankawi Kupkrathok mianuvedinegiiion Faflirunzniu Al Aneg
laamamanlisen minauwnowaaay
domanssdnilfumaman l Taunvudeldsy
P
AT
3 |MaintendM. DIK | Operator 15 ns 24 | 11.00 widleSani quruesh 26 | 6M25D [iiferaan 11.00 u. wellutani qunuesh
Mr.Piyawat Sooknongwa UfiRendedhlueennnniessnamiasaio 14
vinwa A vazfamgiduduaan iduss 5o
Wi nszunndudgnuiinnegluwuaniinli
= ¥ oA )
Wunwanpgusnaiividiem
3 #VALUE!
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
2970 A3eau MIABINILID (Meadical Treatment) SVALUEL 110
(UNANMFANMA gan1) M9/ e ia@ms (Employment/ Benefits) 0 um
Yy o o v oa A Vo da A .
lﬂ?Wl.lﬂ’]ﬂ'NNﬂﬁ'ﬂﬂﬂfﬂuﬂWﬁ’WNWUﬁ%ﬂUTﬂT‘BW ATNTNIAULAIN Y (Property Damaged Estimate) 0 U
59U (Total ) #VALUE!  1)IN0
an v o =) a .
a‘gﬂﬁnmqu mqﬂixmmﬂu TINIAN 2567 (Accident summary case on August 2024)
Aumla na 1nngiAme 91y A wa
o o i a a . 4 o a wa
usdu| fhe | umun | 1sEw nihi nz Accident ¥o-ana 0w | Age AungsInAQLAg quuse | um | vnome
No. | Section Dept. Company Position Shift u Fui na Name Age of How 's accident Sevirity Baht Remark
Time Day Date | Time Work
2 PD | Melting | DIK Operator 1w wyRaud | 29 174 wwlsgIng e 39 | sysM [idlenan 17.40 w. wedszang avaw onndes
Mr.Prawit Suaisom idndaannsaTndadli vuzon Idonfianing
mahauhliiemsihanda
3 - 0
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
; Y ' v )
23%e I ATNEINYIVIA (Meadical Treatment) 0 U
19 ' v oA
( 'LINETTJ?[I’ITJ?] qan1) A1/ ANAIAANT (Employment/ Benefits) 0 UM
vy o o v A A v da A .
Wimrhinnudasanslumsiiauszauinin AMINIFUITOY Y (Property Damaged Estimate) 0 um
394 (Total ) 0 UM




an wva o A 1% .
aqﬂamqu MaAUTe3UABUNUEIBY 2567 (Accident summary case on September  2024)
ARG nm INAQUAIMEA 2190 AW wa
suau| fho | uwun | uSEn whi nz Accident ¥o - dna 0 | Age AuMaMINARUAIMES quuss | um | vnog
No. | Section| Dept. Company Position Shift Ju fui nm Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
1 PD | Heavy | DIK Operator 15 Funs 30 | 1500 uNANIIIY A 29 | 3Y10M [iijonan 15.00 1. uNaNgiiodssa nauey Aauon - - -
(Secker) Ms.Uthaiwan Kullahong Sondvlad L eguular] vaziiudngdvineg
o 499 g o A ave o
13 Hopper 3 lduiumanianiio it ingau lua
P o 2y
aunhiiusziuhldmannszunnduiinunetaemn
Iésunaidy
3 - -
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
BNEG) P:{i'lﬂﬂu Ay (Meadical Treatment) 0 UM
=} 19 ' v a -
(UNANMFANA FANT) AN/ AMAIAANT (Employment/ Benefits) 0 um
Y oy o o v oA A v da A .
WimthianuaeasslumsiauseauInsn ATNITNIAULAINY (Property Damaged Estimate) 0 N
39 (Total ) 0 UM
aa v o = .
ﬁ;ﬂﬁﬂﬂ’e}ﬂ mqﬂismmau AN 2567 (Accident summary case on October ~ 2024)
AN na 1nngiAme 214U W wa
wal 4 o 4 ) 4 . i
uau| fhe | uwun | uSEw wihi ng Accident o - dna 0w | Age AUNAMIINARUAINE quuse | um | vnog
No. | Section Dept. Company Position Shift u a”uﬁ na Name Age of How 's accident Sevirity Baht Remark
Time Day Date | Time Work
1 | PD | Heawy | DIK | Operator 15h s 26 | 0830 |uwangminsal Gnlaas 34| oM22D [iiienan 08.30 u. unaNFMATE N TAas
(Seeker) Ms.Supapron Wichakote ?i"mmnﬁ”mqﬁu‘lmﬁL BE"J:U‘U Line 3 mmzﬁTUuﬁ”ﬂqﬁu
Tdludesuan hlhihfidaegiusuaunszidu
vy ve P
Wt Idsuniady
Pt - -
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB = ABSENT
BRG] @'iwmu Ay meua (Meadical Treatment) 0 UM
(WRANFANMA gaa) 319/ M FaAns (Employment/ Benefits) 0 um
v 9y o o o v oa a Vv da A .
Wmthianuaeasslumsiiauseaudnsw AMINGFUIFEYY (Property Damaged Estimate) 0 um
59 (Total ) 0 UM




o A

aydadngliaiglszduiou nAIMuU 2567 (Accident summary case on November — 2024)

Mg nm 1nngIiAme 219 AW wa
suau| fho | uwun | uSEw wihit nz Accident do - ana o | Age AuMgMIINARLAIMY quus | um | vnog
No. | Section Dept. Company Position Shift u ‘WLIV; nm Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
I 0
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB= ABSENT
ZN‘T;E] vf{amqm Ay Imena (Meadical Treatment) #VALUE! YN
(WRANIANIH gana) A9/ MaTaAmM3 (Employment/ Benefits) 0 um
dmhinmnlasaselumsiausesuinim A nIawFg (Property Damaged Estimate) 0 1m
39 (Total ) #VALUE! 1
ﬁ?ﬂﬁaaqﬁﬁlﬁﬂﬂix Sufeu TuNAY 2567 (Accident summary case on December  2024)
AN nm inagUAmMe 219 AW wa
suau| fho | uwun | uSEw wihit nz Accident do - ana o | Age AUMMIINARUAING quus | um | vnog
No. | Section Dept. Company Position Shift T WU“?; na Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
ety - -
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB= ABSENT
mfﬁa é’iwmu Ay Imeua (Medical Treatment) 0 U
(WNANFANA gan) 319/ M Faans (Employment/ Benefits) 0 um
dmhiianlasasrlumsiausssuinam Amindawdene (Property Damaged Estimate) 0 um
59 (Total ) 0 UM




ﬂgﬂﬁﬁﬁq]ﬁl’amﬂ.ﬂﬁmﬂ]laﬂu UNTIAN 2568 (Accident summary case on January 2025)
duia na nAgiAmY g A wa
sudy|  rho N i3 wihit ne Accident Ho-ana o | Age qmgmsinagiiRg ui m nomg
No. Section Dept. Company Position Shift u Suit|  nm Name Age of How 's accident Sevirity Baht Remark
Time [ Day |Date| Time Work
1 PD Heavy DIK Operator | A0 | and | 3| 2200 [weenenin Sunzaw 27 | sm2op [iiforian 22,00 u. weanaTlozaiind Sumsamw Guiady) U5 NON| NA  (niwddulideny
(JKS) MsPiyanan Juntakham twiusagauite ldsaiuii3nuHeavy Line 3 vuzfy Id5umaiy
i e (o liAagiang Susaiiomld nyaw 151
Sagaw hiusz Tahldsadu hlsudenhddhovennsan
Toz i@ ay
At 10:00 p.m., Ms. Piyanan Juntakham (the injured person) was working by standing to collect
raw materials to put in a trolley at Heavy Line 3, At that time, Ms. Nantana Matleang (the
person who caused the accident) was pushing the trolley to put the raw materials in She
wasn't careful and the cart hit Ms. Piyanan's left ankle, causing her injury.
’Tﬂqn?a’?iw'umizuﬂnn‘?aw Materials or object bumps and crash (5)
2 PD Melting DIK Operator | 11 | fqni | 3| 1550 [wwsiasdo egas 40 | 7D [ifenan 15.50 u. wedasds egas UfiRMuINATIAz A ST NON [ NA  [nindhigwdony
Mr.Chatchai Yookong 13 0m Melting il e aiiduanoguinm Taseninn ¢ mnaiy
Hsgranhifudaiiensszmerios ngaw 1T
A3:50 p.m., Mr.Chatchai Yookong was working 58 cleaning work at the Melting furnace.
‘When he finished blowing the dust, dust fell on the frame of the safety helmet, causing the
dust to enter his eyes and cause irritation. |
Sagniodavosnszddian / Object or item splashes into the eye (8)
3 PD Cutting Ingot DIK Operator | 11 | i | 11| 1100 [wesivds vadanes 26 4p |iforian 10,00 . wiwsTrdo waddnos UfiRafoudunon NON [ wNA  [niwdlhidwdome
Seeker M. Thawatchai Hongsithong U304 Cutting Ingot WU T B MA LN Tildi &5 mnaiy
nszifamhaaaziaaminah Wssdunszdudindam A 2 U
!ﬁﬂl]137;’iﬂ1ﬂlﬁﬂl
At 10.00 am, Mr. Thawatchai Hongsithong was working on feeding ingot into the Cutting
Ingot machine. He see Bari and used a hammer to knock on the workpicce. He did not
lower the face shield and the fan blew, causing dust particles to fly into his eyes the right
cye became irritated. | I
Saguiodavesnizdudian / Object or item splashes into the eye (8)
4 PD Rotary DIK Operator | 19 | i [ 18] 1405 [wiednswed Fauay 24 | 10M24D [iffornan 13.23 u. wwsnsway Fauaw v AL-PL-Fe 11597 NON | NA  [niwddwdome
Seeker Mr. Jakkaphong Seedade \nTsats No2 mnﬁuwﬁymu'lﬂﬁﬁﬁﬂqﬁuﬁﬁ Mg Uzaluia Tiingaci
Lifithons¥ssayFaninauda i ALPL-Fe ionialdin Tiingaan
il W il ufuhindndsdutialiliasnds
imhandhasaeaey nnfunet 14.05 1. Aassiauas |
an i i mo’ll nazueme s dunmideny
matmhaudahudamadonnlditesz fumg I lnfli3e
g
At 13.23 hrs., Mr. Jakkaphong Seedade brought AL-PL-Fe to charge at Rotary Furnace
No.2. Then, the he went to bring a raw material box that had Mg mixed in it, which had no
indication label, which the he thought was AL-PL-Fe. When it was charged into the furnace
and the lights were turned on, the he saw that it was abnormal, so they quickly turned off the
lights and notified the Leader to inspect. Then at 2:05 p.m., an explosion and fire broke out,
damaging the curtains, electrical wires, and motors. The Leader then added calcium
powder to put out the fire, and the fire began to subside.
Teq SaqAy WioAeaszidia / Materials explosion (12)
53U (Total) 0
Remark:
CREQRNERTRGY (Medical Treatment) 0 um
e Mataams (Employment/ Benefits) 0 um
Remark: PD= PRODUCTION NON= NON ABSENT AMSNTTUFOMG (Property Damaged Estimate) 0 1M
PROP = PROPERTIES AB=  ABSENT 39 (Total ) 0 um




apladfgiifmayszdufou nuanius 2568 (Accident summary case on February 2025)
dumia nm 1nARIANTg o1ga LR wa
sum|  iho N 1iin wihit nz Accident Ho-ana ot | Age amamsiagUAmeg Uz 1m oy
No. | Section Dept. Company Position s [ u || om Name Age of How s accident Sevirity | Baht Remark
1 PD Melting DIK Operator 1h W5 5| 0920 |welnlsni dom 50 | ovam [idfernar 09.20 u, wielwisnd Sust Tibinnwazern sa it NON NA  |nindlimudons
Mr.Phairot Aiyara Bnadiumdum Rotary No.2 ileanmazeiaaiamadang &5yt
v e i liEensmssiaduadnszmnfumin nga 1 51
hliusnamdwazuvuhan idmnaiy
At 9:20 a.m., Mr.Phairot Aiyara went to cleaning 58 at the area behind the Rotary No. 2
furnance. When doing finished cleaning and about to step up to the top causing him to
lose his balance and fall down and hit the steel his back and right arm were injured.
indy Audi / Fall or Stide (2)
2 Driver Driver Loma Driver W | woaud| 6 [ 0920 |wwin@ A 44 - |iifornan 14.30 u. vwiad (Aud Loma Logistics) 1531 NON N/A _
Transport Logistic Mr Kitti Huabtan Pegasus f| DAT#2 YaiznovsagnoumuniosoonnIntin g5 vty
FmihTse psoldlsusuiaddlduanudone Tiingaai
At2:30 p.m., Mr. Kiti (transportation driver Loma Logistics) come pick up to Pegasus at
DAT#2. While reversing his truck container from the area in front of P-Project, the truck
crashed into a fence on the side and was damaged.
QUAMADINGIWINUE / Vehicle or forklift (11)
3 PD Heavy DIK Operator | 131 | a3 | 11| 1438 [ueangis afaduena 28 | 1ysm [ifea 1438 u weang@s aiaduana s Recheek Cu NON NA  |nindlimudone
Ms.Sucheera Sawatdimongkhon 131010 Heavy Line 4 vaiztfahans 1dunssifudim @5 unaiy
ifiansszmuiie hingaa
At 2:38 p.m., Ms. Sucheera Mongkhon Recheck material Cu at the end of Heavy Line 4.
While working, dust splashed into the eyes, causing irritation. |
Sagniodavoenszddian / Object or item splashes into the eye (8)
4 PD Heavy DIK Operator | 191 | 8ams [ 18| 08.50 [wiedsdani wsulyd 25 | 1viom [ideran 08.50 1. waeisSand wanlvd FusnTrldnansi r-10 NON N/A
Mr. Wirawat Promchot andaitemingauldunssusieguinanduisanena Ti'ld5unaiy
lad s vazahidaesda I8l suduiinlinadons Tinganu
At 08.50 hrs., Mr. Wirawat Promchot drive forklift R-10 to lift the box to pour the raw materials
into the box located at the tent Heavy size S, While the box was overturned, the leg of the
box caught on the tent, causing it to damaged. | |
QUAMADINGIUNINUE / Vehicle or forklift (11)
5 PD Heavy DIK Operator | @n | wapiand| 27| 0246 [wiedsedo wiudigy 26 | 1yiv [iiforan 02.46 u. wigsedo miiusigey use Tldnavhi R34 NON N/A _
Mr. Teerachai Manjamroon 2017 Conveyor ite Bundvazaasndum1veasn g5 vy
Tdnany1&auiu Cover guard oW MAABUAT09 Crusher Tingaa
T8 uanudeno
AL 02.46 a.m., Mr. Teerachai Manjamroon drive a forklift R-34 under the conveyor o get a
shovel While reversing, the fork of the forklift crash the cover guard of the conveyor belt
the crusher was damaged.
QUAMADINGIWINUE / Vehicle or forklift (11)
39 (Total) 0
Remark:
MSNEMIIA (Medical Treatment) 0 um
i1y Matadng (Employment/ Benefits) 0 1M
Remark: PD = PRODUCTION NON=  NON ABSENT mmsndaudone (Property Damaged Estimate) 0 um
PROP = PROPERTIES AB=  ABSENT 3% (Total ) 0 um




ajladidg

Availszdufion 1A 2568 (Accident summary case on March 2025)

Fumia nm 1agUANg o1g e a
sudy|  rho AN W wihit ne Accident Ho-ana o | Age amamsiagUAme Jui m oy
No. Section Dept. Company Position Shift u Suit[ o Name Age of How 's accident Sevirity Baht Remark
Time [ Day |Date| Time Work
1 PD Heavy DIK Operator | an | i | 1] 2136 [wiedsiand waulyd 25 | 1viom [ieran 2136w wnedsTand wanTed UfiRouiiedes NON [ NA  [niwddubidome
Mr. Wirawat Promchot Mini Crusher 1f{od Filier Air vtz fouagauduaionh 1 ildsmnady
anduiRanssadiansafumnAnamdam p-projet liingaam
At 2136 hrs., Mr.Wirawat Promchot was working at the Mini Crusher to cut the Air Filter.
While feeding the raw materials into the machine, the raw materials exploded and flew up onto
the roof of P-Project.
Jarq gAv Wiadaveasziiia / Materials explosion (12)
2 | Transport Driver KS Driver wh | oqnd | 7| 1438 [weandud egihunass 31 - |idfernan 1438w woandud ogifunaes dusaussnanzifion NON| NA _
Mr.Seksan Yubankhlong 71-6041 115 Ingot (Shin-ci) dohsatudaimineteldn 3185 uaity
souneatnuniaisaiteseifiuai Shipping 110y Tinganu
winowIdiusaoon Ty Taglisedayanamnidmihi sila.
il ldevufusaussnalan nziflow s6-8245 fvenag
nlwhlidemudnitesoussnihisenl@suamdens
At 2:38 p.m., Mr.Seksan Yubankhlong drive a truck (71-6041) to receive Ingot (Shin-ei).
After the truck was weighed, it was parked in front of the flagpole to wait to receive Ingot at
Shipping. The driver then drive away without waiting for the signal from the security guard,
causing to hit a parked Daiki truck, (86-8245) causing to hit the back of the truck, causing
— |
QUAMADINGIUWINUE / Vehicle or forklift (11)
39 (Total) 0
Remark:
CREGIRERTRTY (Medical Treatment) 0 um
e/ MaTaams (Employment/ Benefits) 0 1M
Remark: PD= PRODUCTION NON=  NON ABSENT s ndauidens (Property Damaged Estimatc) 0 um
PROP = PROPERTIES AB=  ABSENT 390 (Total ) 0 um
ayadfeifmaUszSufou nmuw 2568 (Accident summary case on April 2025)
e na nagifmg 014 A wa
S| the Hun v whit nz Accident Fo-ana 0y Age AungmaIRagIiAme U um HineImg
No. [ Section Dept. O Position Shift Su @] om Name Age of How s accident Sevirity Baht Remark
Time [ Day | Date| Time Work
1 PD maintenanace DIK Senior officer | 11 | wrau@| 3 | 3.00 PM [uoqm Uszia3 g 4| 1y 2 [iifonan 1100w wogmm Usziad e UGiRmRow EMp fim NON NA - |nSwddulidone
Mr.Suthep Prasertsri Holding & londaiiogTu EMP opnuuidari I lond Idsumaiy
ihandhadeiiansszmeRouaziioimsdu Tiviganu
AT 11:00 AM Mr.Suthep Prasertsri, who was working on changimg the EMP at the holding
furnance, removed the fiberglass sheet that was in the EMP,causing the fiberglass fragments
to enter his Ieft eye, causing irritation and itching
SaquioAaveanszidudiat / Object or item splashes into the eye (8)
2 PD Heavy Seeker Operator fn ws | 23 p2:as AMueTsed windigy 26 | 1Y 1M [Fuil 230042025 a1 02:45 . Wik ssdo wilusigay NON NA - |nSwddulidone
Mr.Teerachai Munjamroon mdnlfiRmahmelliduaonasnaol Famohiiidnuus é5unaidy
anso azilidauvealanziusenin vaiztfouae lliduados gaile Tivganu
yosminalfvauFummazgnintosgaih ludas vihli
s udhorutuduniosdaumanaon
On April 23,2025 at 02:43 Theerachai Munjamroon worked on bringing the wire into the
wire cutting machine. The wires are bent and have metal parts protruding. While feeding the wire into the
machine, the worker's gloves caught on the workpiece and were sucked into the machine,
causing his left thumb to hit the machine and cause an abrasion.
QW30 A9YDINTLIMNYE 0% / Materials or object bumps and crash (5)
39 (Total) #REF!
Remark:
CRELRNERTRGY (Medical Treatment) 0 um
e/ Mataans (Employment/ Benefits) 0 M
Remark: PD= PRODUCTION NON= NON ABSENT AMSNTTUFOMG (Property Damaged Estimate) #REF! [ um
PROP = PROPERTIES AB=  ABSENT 390 (Total ) #REF! | um




apladfgifmesssufion nquman 2568 (Accident summary case on May 2025)
s | om FnguiAng o I
sud|  rho N Wi wihit ne Accident Ho-ana o | Age amamsagUAme Ui m oy
No. Section Dept. Company Position Shift u Suit[ o Name Age of How 's accident Sevirity Baht Remark
Time [ Day |Date| Time Work
599 (Total) HREF!
Remark:
CREGIRERTRTY (Medical Treatment) 5,800 um
e Mataanms (Employment/ Benefits) 0 1M
Remark: PD= PRODUCTION NON= NON ABSENT AMSNGTUFUMG (Property Damaged Estimate) 15000 | U
PROP = PROPERTIES AB=  ABSENT 39 (Total ) 20,800 | vm
ayadfglifmauszsufiou liguieu 2568 (Accident summary case on June 2025)
s na mAgiAmY 01 A wa
ua| the [ Qe wihit nz Accident Fo-ana 0 Age aungmsinagUAme FITIEN) um Hineme
No. Section Dept. Company Position Shift u fuil| Name Age of How 's accident Sevirity Baht Remark
Time [ Day |Date| Time Work

1 PD Heavy DIK Opearator an | dawmns | 3] 2120 WIFUIET INYTA 23 AM |3 30062568 191 21:20 1, MBS AR maafinnuda NON NA  [niwddwdoms
Filier-Air Tol$id00 vaizitmdnlFiam 18 hoeuamidiiiu Airbag Tildsmnady
i iimssdanat Tinganu

On June 3, 2025, at 21:20, Mr. Thanathorn Petchdee was performing a cutting operation on a filter-air
using a saw. During the 4 he ac identified as an airbag,

which led to an explosion.

44 3aqA ¥ 0d93521TA / Materials explosion (12)

2 |PD Heavy DIK Opearator 15h Wi 11] 920 wigtsdna nowfion 30 | 2 4M [uil 11062025 191 09.00 u. vazmiagiu faldagan1dlnaoen NON NA  |nSwddwdony
030 $aelRmveuumtian Suhimetusuanuasdild hildsmnaidy
i'mqﬁumiui'umijﬁu Tinganu

On June 11, 2025 at 9:00 a.m.,while unloading raw materials, a raw material container flowed off the
vehicle and hit the edge of the safety barrier. This caused both the safety barrier and the container to falll
to the ground.

unoinaeudheuaanin / Lift or move heavy loads

3 PD  [Heavy DIK Foreman i$h o 18 18.00 WBAUNT AINTT 45 19 [uil 18062025 921 18.00 1. qmeannsIdsadndulng sumutinon | NON NA  |niwddwdony

D-4 vaizaovsaosnin shliesa llsuiud Tfldsumnaiy
Tiingaai
On June 18, 2025, at 6:00 p.m., Mr. Somporn was using a large loader to push materials into pen D-4.
‘While reversing the vehicle, the rear end hit the fence.
QUAMADINGUINNUE / Vehicle or forklift (11)

4 |pD Heavy DIK Operator | @n | i 20| 530 weyIng yues 25 2 |5ufi 2006/68 1921 05.30 u. quangIndhidalfiRomenduhiamas | NoN | NaA  |nSwdFwdumne
fusneon thndsiituooninyadugaouTnsaimiesideTagauhli ©ildsunady
adaddnouTnsaidoniy Tivganu

At 05:30 a.m. on June 20, 2025, while Mr. Chanwit was unloading a water tank and driving away,




aqUadAgifimausziudew ninginu 2568 (Accident summary case on July  2025)

i nan (Ainguifig g m Ha
susu| o usun i wihit ne Accident Ho-ana o | Age mamsiagAmg i m ninoimg
No. | Section Dept. s Rinem Shift o [wd]|  om e s o [ Sevirity Baht Remark
Time | Day | Due| Time Work
1 PD Maimtenance DIK Opearator dh | dund | 14| 1930 |unogiiumg moeu 24 3 [uit 19072025 1 1930 w. VTR Rz fiduRRouIORa NON NA  [nSwddudonte
o Tty Tauld Forkiitt i1 Forkiin TnszumndSaifugunsel lldFunaiy
iHudadumas ingaau
On July 14, 2025, at 7:30 PM, upon completion of the task,
equipment was being relocated for storage using a forklift.
[During the process, the forklift accidentally struck the fire extinguisher storage cabinet.

2 [Production [Heavy DIK Operator An 13 19 3 dszing nearfion 31 2vsM [Fuil 1010772568 wﬁnuuaﬂ{m’aqﬁm”un?m NON N/A nsndaudono
Crusher G4 Taoilnazims doadsznia il ¢ umaiy
ndoaiuingau ildiRanwiou lingaa
uaziolifina TrgnTnyd

59U (Total) 0

Remark:

Fsnumea (Medical Treatment) 0 um
1§19/ mafa@ms (Employment/ Benefits) 0 mn
Remark: PD= PRODUCTION NON=  NON ABSENT AMINGFUIFON 0 (Property Damaged Estimate) 0 vm
PROP = PROPERTIES AB= ABSENT 590 (Total ) 0 um
ajUaffguAmalsesudoudanian 2568 (Accident summary case on August  2028)
Aumis nm Ifingiifng o1y A Ha
sudv|  tho R i b nz Accident o-0a o | As g iAgUANg 3 um Wnong
No. Section Dept. Company Position Shift du it na Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
1 PD Heavy DIK Operator Night qm’ 15 730 |wwsnsnapal nzvauaen Sui 15/08/2025 a1 07:30 . vazafusa R-21 g T Faimin NON N/A nsndaudono
[ilofaitifang quinsnqualfasmgasaitonaiiniosda udsowsn il ¢S umaiy
liogia il yusuenogdnmdwouniouia ligaa
On 15 August 2025 at 07:30 hrs, while operating forklift R-21 to transport a work container for weighing,
Mr. Jakkrit attempted to stop the vehicle at the weighing machine. I |
However, the forklift brakes failed to respond, causing the vehicle to collide with a post located behind the weighing machine.
59U (Total) 0
Remark:
3nuMEIIA (Medical Treatment) 0 un
1§19/ mafa@ms (Employment/ Benefits) 0 mn
Remark: PD= PRODUCTION NON=  NON ABSENT A 3NdFUFN0 (Property Damaged Estimate) 0 mn
PROP = PROPERTIES AB= ABSENT

39 (Total )

um




aqadAgifimaUsziudey fuerow 2568 (Accident summary case on September  2028)
wun | om nqtAm e~ e o
susu| o usun i wihit nz Accident S0 -ana o | Age A iagAm Ui m ninoimg
No. Section Dept. Company Position Shift u Fudt na Name Age of How 's accident Sevirity Baht Remark
Time Day Date Time Work
1 PD Melting DIK Operator Day | Sms |23 1630 [welnTsni Teon 51 10 |l 23092025 N1 16:30 ndamnminaniduso luagAuaiaiu NON NA  [nSwddudonie
1 AT il maseutiany liildsunaiy
wsfuminoiusesimedshoderonine daimin ‘hingaau
Falidunadiudaingduiinegiinaudndovesa daalisnd
sosudifudaiagaunazmansndudanianidonodegunse
Fand1n
On September 23, 2025, at 4:30 p.m., after the employee had finished collecting raw materials,
he reversed the vehicle back to the incident arca, which was relatively narrow. At that moment, the employee
looked to the left in preparation o drive the vehicle to the weighing area and failed to notice the raw material
contaner placed on the et side of the truck. As  resultthe truck’ sde ai it the container and the metal side rail, causing damage to the cquipmen.

2 PD  |Heavy DIK Operator | Night| a5 | 26 | 0300 [weAsTand wsuTad 26 2v'sM [Fufl 26 fugiou 2568 191 03.00 1, minanonnsoedarifgaiuy NON NA  [nSwdduideoniy
meunoondaningy hildueninutouu myeAahosaesadvhi i ldsunaiy
weitufunmugaiui ierznousneonin ilinuiordulas lingaau
danaliauduiidone

On September 26, 2025, at 3:00 a.m., the employee lifted the forklift forks too high. While reversing, the
employee did not look upward, assuming the forks would clear the tent height. As the vehicle was reversed,
the forks hit the tent siructure, causing damage to the tent pole.

3 PD Heavy DIK Operator Night | #n3 26 | 1420 |wofEdand myliuen 33 1Y 7™ [3uil 26 fuwow 2568 an 14.20 u. varziminaudusaitefis Ithi NON N/A nsndaudono
faldnnaunasnuddanudanina Tuasilsoosondad il ¢ unaiy
agauldlReadutied i lidaunudadome ingaau

On September 26, 2025, at 2:20 p.m.while the employee was driving o pick up a Scrap placed beside
the employee scanning booth,the Scrap hit the side of the booth while reversing, causing damage (o the scanning booth.
[ ]

334 (Tota) 0

Remark:
13NBMOINA (Medical Treatment) 0 um
i Araia@ns (Employment/ Benefits) 0 v

Remark: PD= PRODUCTION NON=  NON ABSENT FMINIAUFOM (Property Damaged Estimate) 0 vm

PROP = PROPERTIES AB=  ABSENT 390 (Total ) 0 v
ajadfgiRmasziudou gainu 2568 (Accident summary case on October  2025)
U nm Ifingiifng oy A Ha
sum[ o usun 3 wihit nz Accident Ho-ann o | Age mmamAagUANe i m Winoing
No. | Section Dept. Cormpany Position Shift s i om Name Age of How s accident Sevirity Baht Remark
Time. Day | Date| Time Work
1 PD Heavy DIK Operator | Night | waar | 18| 0320 [wousidnd aule 26 2y 5M |5uit 18 A@IY 2568 1701 03.20 Tuvaziineusneeniazliildannas NON NA  [niwddudonis
savesadhildsudhsunmdud ilimuduiiidnsusdog ildFumaiy
lingaa
On October 18, 2025, at 3:20 a.m., while the employee was lifting a bag to store inside the tent, the forklift
was reversed without lowering the forks. The forklift forks hit the tent beam, causing it to become deformed.
1 PD  |Meling DIK Operator | Night | ®ind | 26 [ 2100  [unonsdo2ai5ud 29 1Y 6M [ Fuil 26 ganan 2568 a1 21,00 w vz 1d Fux daee 1810 Taundesesaan sildusiu nSnidudono
ozasanuANGunY i ldFunaiy
[0n 26 October 2025 at 9:00 p.m., while cleaning flux at the pipe end.it accidentally hit an acrylic box, uivigaau
causing the acrylic sheet to crack and become damaged.
59% (Tota) H#REF!
Remark: PD= PRODUCTION NON=  NON ABSENT
PROP = PROPERTIES AB=  ABSENT M5NEMEIIA (Medical Treatment) 0 v
1§19/ mafa@ms (Employment/ Benefits) 0 mn
FAMSWIRUIFU (Property Damaged Estimate) 0 mn
571 (Total ) 0 um




aqaffgiRimayszsudeu naadmou 2568 (Accident summary case on November  2025)

i na (fingiifig g A wa
susu| i usun i wihit ne Accident Ho-ana o | Age A fagAmg Ui m ninoimg
No. | Section Dept. Company Rt Shift o [sud]|  om e s o How s accident Sevirity Baht Remark
Time | Day | Due| Time Work
1 PD Heavy DIK Operator | Night | umi | 11 4 [uaamgamaad Yszmjilszdd 39 | 1y 1M [Fuit 1 ngeniou 2568 191 04.00 . minansdFUsmihgeSagAung vasi | NON

unnaingAunesid 1n1veasn Forklift Iy lindeunaan

On 1 November 2025 at 04:00 a.m., an employee was driving a forklift to bring a bag of raw materials for

weighing. While lifling the bag and reversing, the forklift forks got entangled with a loose clectrical cable,

causing the cable to break.

333 (Total) 0
Remark:
Finumoa (Medical Treatment) #REFI | v
m1iha Araria@ns (Employment/ Benefits) #REF! um
Remark: PD= PRODUCTION NON ABSENT S wdduidun (Property Damaged Estimate) #REF! | U
PROP = PROPERTIES AB= ABSENT 373 (Total ) HREFI | vm

ajUaddguAimaszéudeu Furau 2568 (Accident summary case on December  2025)

g | om {AnqUinig g o o
susy| i usun 3 wihit nz Accident Ho-ann o | Age mmamfagUANe i 1 oy
No. Section Dept. Company Position Shift Tu it[  om Name Age of How 's accident Sevirity. Baht Remark
Time Day Date|  Time Work
1 PD Heavy DIK Operation | Night | waiar | 11| 2100 woiResing auls 26 2YOM |5uit 117122025 an 21.00 qmnﬁwﬁﬁﬂéﬁamm’uﬁﬂﬂﬂﬁ Jathlasavaey NON | 110210  [niwdduidomo
wwFuias uiiu 17304 Crusher nauAVE NUAUA T Jiuusaldi ¢umasy
B swar oadilsz Tau muhddumaninudendn 1nhseldliaseaeuiintes Crusher ngaaw 3 Ty

fnudszmoTreguinudnlu Seldszaudsdumanniafinies Crusher

Fannmsneudmaanduiinldiadumadusnnunn sliminau

gaauaiu liomsmoledada naziluFourdivzuaz 1ihddalsamoua

Tunadenn
On December 11,2025, at 9:00 p.m., Mr. Kiatthisak noticed abnormal smoke and proceeded to inspect
the crusher. He observed sparks falling from the crusher to the lower area, where a large amount of dust
had He then used a fire 10 extinguish the fire in that arca.
Afterward, he inspected the crusher again and found sparks inside the machine. Additional fire
extinguishers were deployed to extinguish the fire at the crusher. During the emergency response, a large
number of fire extinguishers were used, resulting in employees inhaling smoke. Some employees
experienced breathing difficulties and dizziness and were subsequently sent to the hospital.
59U (Total) 0
Remark:
inueIa (Medical Treatment) 0 um
1§19/ mafa@ms (Employment/ Benefits) 0 mn
Remark: PD= PRODUCTION NON=  NON ABSENT AMSWIAUFO (Property Damaged Estimate) 110210 | v
PROP = PROPERTIES AB= ABSENT 370 (Total ) 110210 | 1
Summary 2024
13N MEINA (Medical Treatment) #REFI |0

1§19/ faa@ns (Employment/ Benefits) #REF!  |Um

AnSndALFONIY (Property Damaged Estimate) #REF!|UT

394 (Total ) #REF! |Umm
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AMember of Ms‘ :\]] INSURANCE GROUP

usEn Daty aoiely duBrsus IMa wszinAINg (ndoulivanaavil 0100547000285)

Mitsui Surmtomu Insurance Co. Ltd. Thailand Branch (Co. RegNo. 0100547000285)

175 owmsanssBannes su 14 nuuansia IVDINIUKIINY IVAEINS NSINWY 10120

175 Sathorn City Tower 14th Floor, South Sathorn Road, Thungmahamek Sathorn Bangkok 10120, Thailand

Tel. +66(0) 2679 6165, Fax. +66 (0) 2679 6209
www.ms-ins.co.th

Companycose MIST

‘¢ “
B . o— maansussslseiudesosun
wunsiontiayana aanlizdion 15010 0100547000285

> F
Tsdmiusanan

Company registration no, / Tax Identification no. 0100547000283 THE SCHEDULE J1026-002 ORI(;]N%L 08 04/TD/B0061/J1026-002
e R s e

gonbsziwis ¥o U3t Tad egiidion Budan3 Wyzmalng) 1fa "
The Insured Name .
e DAIKI ALUMINIUM INDUSTRY (THAILAND) ~ CO.LTD. Oceupation
#in . -
2 i 7/412 MOO. 6 TMABYANGPORN, A.PLUAK DAENG, RAYONG 21140
Aress
T I — YRR L ITRR ) 11T S )
Driver | Birth Date Occupation
BTA 2 oo s Fu /ifion  ihiia Wi
Driver 2 Birth Date Oeeupation
7 : ]
pilss Towu
Benctniry Tasam s,
Feozanliznuny Sumeiuit Auaaii i 1301 16.30 0.
Period of Insurance ’ From JUNE 30,2025 Y To JUNE 30,2026 Time 4.30 P.M.
Twmssnouane s iuin i
Particulars of Motor Vehicle '-'.Iﬂ]llﬂ
ain | s Fosnoun - ju nziiion AR N i e st arin
Item | Code Make 7 Model Licence No, Chassis / Engine Na. Model Yr. Body Type Capacity
001 | 320 | HINO FL8 WU §6-8245 MNKFL&ITIXHX12613 2020 TRUCK 003/0000/25000

srnaduonlasifude : nausssulaziuiei limaquase uamizeonnatquaseantinauduenasiugos oy lan v
Limit of Liability :This policy affords coverages only with respect to those agreements for which a limit of Liability is shown

v v

ATuURAReYNNANLIEN
Third Party Coverage

, T
snoumdone gapie Tl
Own Damage Coverage

ANUHIATOIAIBNTITHU UMY
Addinonal Coverage Per Endorsement

1) ARG EIN 319018 W01y
W TN AR Y WL,
Limit of Liability for Bodily Injury or Deatt
of Motor Vehicle Aceident Victim Insurane
Limit to

UNLIMITED
|

UNLIMITED

- 2 » T
2) MUFYHIUADNTHOTY
Limit of Liability for Property

Baht /

1) A A AR IR
Own Damage

)N EXCess H

WA

¢ Policy 1.700,000.-
Baht / Each Accident
mnau 1.1) ﬂ'llula{nimﬁ'”!”ill
Baht / Each Person Amount of Deductible

WA .
Each Accident VINATA
Baht/ Lach Accident

2) snouagapie T lwe
Loss by Fire & Thelt

guAngaIIYANA

Personal Accident

o an - o A a

1o In ?Ilij\ﬁ!lﬂ'm 1 HHANTAD ITay

L oss of I1I'c Dismemberment. Total Permanent Disability

) FI1I1]"II 1y 100.000.- um
Driver 1 Person Baht
wn;ﬂnrldlﬁ 2 Aau 100.000.- WNu

Passenger, Persons Baht
1.2 nwvan HIIAT1

Temparary Total Disability

Lach Person

e o e
MEIE Ay - wrlaninia

Direet A

5,000,000.- " 1,700,000.- um
WINAG » /0% i i
i . Baht / Each Accident Baht Driver 1 Person Baht ' Week
2.1 ) nawduHwa N . e HLE
Amount of Deduetible wylaoms- Ay * um/aulan i
. Passenger Persons Baht ! Person / Week
ge— h{:““{” 2) wENMEE 50,000, VIR
Al el Accident Medical Expense Baht / Euch Persan
35 mgdssifud i 300,000.- uais
Bail Bond Insurance Baht / Each Aecident
: ; Y "
o TE UATAMATINALATOINAD 95,298.00 v iledasziudennmenmanuune 2,250.00 1
F'rt;ﬂ"um for Main Coverages g Baht Additional Premium for Additional Coverages Baht
afimlsziusnd lninaausansiizy Seyid - wmnam
(Discount For Named Driver Baht already)
anag | paundenwaiunin - N @ AANGL 9,755,001 155737 43.897.00 UM fug 2,195.00 1M AR 55,847.0010
Discounts | Deductible Baht Fleet Baht NCB Balt Qthers Baht Total Discounts Baht
AU iz iy um
Surcharge Surcharge Amount Baht
folsziufivgnd 8 Milyanuiy Rl
Net Premium Stamps VAT Total
41,701.00 167.00 2,930.76 44,798.76
FWAEBAATIIUN R M.V. 01/02/03/30
Endorsement Anached
n‘lﬂ"l;i nw;; USE FOR COMMERCIAL PURPOSE, NOT FOR DANGEROUS GOODS . v
Use of Motor Velicle TtROMISYGINY 'luhmammsmﬂwawunmumm!aama yrEonaal
[:} mislssiunolaons s D Fumnliziudioied . i nlssSufs e lﬁﬂNﬁ)ﬁHoulﬂﬂim

gent Broker

Ty nls=fiuie JUNE 27,2025

Agreement made on

Suiinsussnnlssiui JUNE 27.2025

Policy issued on

K %
U‘ F
ﬁ/ (1/ NSUR BROK
'";" u‘a‘ i, m
o J 1%

¢ No.

1TaTu Budasuy Difip
ance Co. Ltd. Thailand Branch

o w e ot o ¥ A
ﬂt‘iﬂlﬂl\l“iﬁmﬁ Lt Hffﬁ‘ﬂ"\ lﬁﬂﬂﬂﬂﬂ“ﬂﬂ]u % ‘19?!\!'{!1{"1‘!”ﬂﬂlll!“’]tad’ﬂl]ﬂd LR GEY) J'Hﬂ l Jiﬁiiﬁ"lﬂfg e iumm’umﬂ.
As evidence the €. ompany has caused this Policy to be signed by duly authotized persons with the Company's stamp to be afii

VONNILATHIDING H-nB:1nmﬂiuJmnmuﬁummhnmm 'mnmmmmmm1ﬂwﬁmzummﬂunmmﬂn
Please note that English translation of this form will serve as translation only

‘}éﬂf #H}:ﬂi" i 1‘\!23‘3‘(‘

MPOL : Schedule : umouser! : 27062025, ymousert : 27/06/2025 13:55:08 : Pta :1141 : Pts 6 MUY | Authorized Signature

N330N13 Director / Thailand Branch Manager
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Mitsui Sumltorr;o Insurance Co.,Ltd. Thailand Branch (Co. RegNo. 0100547000285)
175 ©1AIsASSBANTIINGS BU 14 NUUAINSTA IVDINIUKTILY IVAAINS NSINWY 10120
Amenber of [TETNR INSURANCE GROUP 175 Sathorn City Tower 14th Floor, South Sathorn Road, Thungmahamek Sathorn Bangkok 10120, Thailand
Tel. +66(0) 2679 6165, Fax. +66 (0) 2679 6209
www.ms-ins.co.th

lydmfuusanan

INAUIEN ¢ v o ¢
(*:;n::mlﬁafﬁfﬁcl :?:IEEJ dmden e ns 0100547000285 maNnsussTIsEidbsoun

i -4 i AR 1E b4 3 5 285 . "

Company rugislimion no. / Tax ldcnl;‘ﬁculiun no. 0100547000285 THE SCHEDULE J1026-002 ORIGINAL OS 04/TD/B0061/J1026-002

L (T TRETERTTTR TN ] A kit
Teritorial Limit Coverd Thailand

Policy Number

* v A a o 1 a a e a & a \1 o W
gonlisiiuis ¥ UTHN AN agaIHey oUnans (Wazmalng) H1nm RET]
The Insured Name " . - -~ 5 s
o DAIKI ALUMINIUM INDUSTRY (THAILAND) CO.LTD. Occupation
na B g g . a i -
i v 7/412 MOO. 6 TMABYANGPORN, A.PLUAK DAENG, RAYONG 21140
Address
R T80 DA s BB s A B R SRS
Driver 1 Birth Date Cceupation
I B Fuidow . ilfia .
Driver 2 Birth Date Occupation
¥ = ] 0
s Tovu IJI
Beneficiary HIIN W.A9.1.
szoznaliziuna f“ju-ﬂ'\ﬁuﬁl {\;‘u ni'u?i N 1300 16.30 1.
Period of Insurance From JUNE 30,2025 1 To JUNE 302026 Time 4.30 P.M.
s oo aio s M et
Particalars of Motor Vehicle bt
Sin ] i Ansooun / gu wunziiou AN il qu AT Sneminia vom At
Item | Code Make / Model Licence No. Chassis / Ingine No. Model Yr. Body Type Capacity
y 3 ol g7 e B L I |
001 | 320 | 1SUZU TRUCK ¥U 86-2035 MP1FVM347FT000359 2016 TRUCK 003/0000/25000
o i o yooda 2 X * Ao a P 4w b M
swoudmonlaziurio : naunisnliguivi insquasoasmzennaiquai ot Gme nlssiudvs g lmmiv
Limitof Liability :This policy affords coverages only with respect to those agreements for which a linnt of liability is shown
7l !Hi1l$lﬁﬂ;il‘ljﬂﬂﬂﬂimlﬂll neuAAHAY !]l'”h'lﬂ b1!’”11]1 ANUUNTBIRA 1ENEITHULINY
Third Party Coverage Own Damage Coverage Addinonal Coverage Per Endorsement
1) anudansna®ia :1an0 wisouni 1) AMAONEA05 0010 1) gungaIuyana
EERET SUTHYERTERE AT, CERITRTRRTN Own Damage Personal Accident
Limit of Liability for Bodily Injury or Death in excess 1.500,000.- — a'l’.n“l L1 fein i:{il)kﬁ!’l&l"l'!! 1 WUHAN AT A

of Motor Vehicle Aceident Victim Insurance Policy

Limit w Baht / Each Accident

Loss of life, Dismemberment. Total Permanent Disabality

UNLIMITED wan | L) Amde g IEn m HALY 1 i 100.000.- um
¥ L 4 i ,000.
Baht / Each Person Amount of Deductible Driver | Person Baht
UNLIMITED ) 1.|m'-ﬂ?q 2t ;Q 1|)|;1'an|£1|'3 2 au 100,000.- VAU
Baht / Each Accident = L Passenger Petsaii f2alit / Bach Person
Yot ’ ¥ Baht / Each Accident S
2) anufnnvaeniveiu 2) sopvaganie Tillng 1.2 NHMANING N1 7
Limit of Liability for Property Loss by Fire & Thefl Temporary Total Disability
A - ’ 2
5,000,000.- 111“.".775, 1,500,000.- um ﬂ)) Hn 1au - vmdlaninia
- . Baht / Each Accident Baht Dryvat 1 Rexsaty Baht ' Week
2.1 ) ANuAuH A I Y . .y
Amount of Deductible ) HTVIUHTJ- au L 1 -'ﬂu-'ﬂﬂqnmw
. Passenger Persons Baht / Person / Week
: UL 2) admomem 50,000.- IS
" ! Facl «osi el o s & .
Baht / Euch Accident Medical Expense Baht / Euch Person
3 madagiud i 300,000.- iy
Bail Bond Insurance Baht / Each Accident
v v v o N
diols s fufuanma unioandn 79.415.00  vn dadizdudgmuenmTuuue 2,250.00 1M
Premium for Main Coverages L Baht Additional Premium for Additional Coverages Baht
fiolas fufod lainauaans il Fogint . e
(Discount For Named Driver Baht already)
AR farmdemoaIIEn _ A auaangu 8,167.001M 15 TAR 36.749.00 VW fuq 1.837.00 1M WA IBA 46,753.001M
Discounts | Deductible Baht Fleet Baht NCB Baht Others Baht Total Discounts Baht
ALY EEL T UM
Surcharge Surcharge Amount Baht
finbsziufvgni a3 Miigan i ERYY
Net Premium Stamps VAT Total
34.912.00 140.00 2,453.64 37,505.64

FIUN OB M.V, 01/02/03/30

Endorsement Attached

oA SE, FOR COMMERCIAL PURPOSE, NOT FOR DANGEROUS GOODS (ACHT (A8 0IY “;54 P - .
- a o b e, A
Use of Motor Vehicle Tgifiamavndive 'Ifu‘lmﬁm:nn1qnﬂntm&uﬂﬁﬁmma?fumu oo S aAARD. R‘*&? ) .
D mtlszduduingnss D Fmulss s il X enilseifesoii fT INSUR BROK mvmﬁ) SU00LWIs16
Direct Agent Broker i ,-\s, ¢ No.
Tumdgynbs=iuin JUNE 27,2025 Tnhnsusisnlsziuiu JUNE 27,2025 ity "i*é‘J Taly Sudadua sika
Agreement made on Policy issued on

Mitsu S cuitoh rance Co., Lid. Thailand Branch
mmﬂu‘n anyu witng lﬂuunnamm T wlﬁtN;l'!flﬂﬂ‘?iﬂlld“ﬂ‘i“’ﬂ]]ﬂﬂ‘llfN'llﬂfm 1 Jlﬂ'ufﬂﬂm W ANINuYB I . ..\\i& .
As evidence the Company has (.mm,d this Policy to be signed by duly authorized persons with the (0111pa1w s stamp to be afti

'Hl}rW]JJﬂ'IH“ﬁﬂ\iﬂf]H’! DJLI’LI]J“E’IJlllll‘lﬂ’]?ilj‘»lﬂ'lli'l Jamiin 1}1ﬁﬂllﬂﬂ'ﬂliﬂ'l}d'l l‘]tJJﬂ‘H'Hﬂﬂ'l1’11]‘11"5461}\17’\11
Please note that Eaglish translation of this form will serve as transtation only

M]’OIL Schedule : umouser] 1 27/06/2025 0 et - 27/06/2025 13:55:06 ¢ Pta 11141 : Pts ‘6 HTULBUTITY  Authorized Signature N359N3 Director / Thailand Branch Manager
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Mitsui Sumltomo Insurange Co., Ltd. Thailand Branch (Co.Reg. No. 0100547000265)
M S I G 175 @1risatssBANTOINOS BU 14 NUUANSTH IVIIIUKILY WAZINS nsInw4y 10120
175 Sathorn City Tower 14th Floor, South Sathorn Road, Thungmahamek, Sathorn, Bangkok 10120, Thailand

Tel +66 (0) 2679 6165, Fax +66 (0) 2679 6209

avtemberor [EEERDY INSURANCEGROUP  www.ms-ins.co.th
wnziivuiidynna /udszidmgieniBiens 0100547000285
Company registration no. / Tax Identification no. 0100547000285 ORIGINAL PP 04/TD/B0061/J1026-002
O} i
s MSI MmansusIslsziudesoaun
Company Code THE SCHEDULE
g BN AR TATEERMIETART ALY 5o e
Policy No. Territorial Limits Thailand
i N | a o a aa a v A o_ s
wonlszfusy 3o u3tin lad egfitiey dudani szmelny) $1ia
The Insured Name i
DAIKI ALUMINIUM INDUSTRY (THAILAND) CO.LTD.
oy 7/412 MOO. 6 TMABYANGPORN, A.PLUAK DAENG, RAYONG 21140 019
Address Occupation
éiﬂ‘l‘; E;v‘ll‘ldll 1/Driver | : 213 /Occupation :
Driver )
2] U3 2/Driver 2 : 019N /Occupattion :
qﬁ"uwaﬂsﬂwu'
Beneficiary
szpzrnanlsziusy Fumniud JUNE 30,2026 Fugeiuil _ JUNE 30,2027 1211630 1.
Period of Insurance From To Time 4:30 P.M.

] o w
i'lUﬂ'IiiﬂUuFl“Vllﬂ'lﬂizﬂuﬂU
Particulars of Motor Vehicle

awy | s Sosnous /qu avnzifion {avdanty iqu (AT Sruudidevnanimin ’“1}“‘(‘,‘,‘%&“3,‘;@{2;?“"“
Ttem | Code Make/Model - License No. Chassis/Engine No. Model Year] Body Type No. of Scats/Displacement GW]the date of Insurance Coverage.
001 320 | HINOFLS ¥ 86-8245 MNKFL8JT1XHX12613 2020 TRUCK 003/0000/25000 1,670,000.00
smouiiuesziuds : nsussnnlsviufvi inmsquaseunmzvennasnuaseefit i i mes fufusey lvmiu
Sum Insured : This Policy afford coverage only with respect 1o the insuring agreement for which the sum insured is specified.
v 7 > r v
ANTURANBYARRNIEUEN soaumizme geve Trflu ANUIATBIMINBNATIUNLIE
Third Party Liability Physical Damage,Theft and Fire Additional Coverage under Endorsements
s = v - - —
1) amudenioneTia sane viesunliy 1) AnuguaseanImienunesnsun 1) gUiRtngaIuyAna/Personal Accident
I - - ¥
AHZEUAUNRUIAAT WsL QunDanags 11 (@0F3a gaydeeivs yunammonsiuds
: i h 1.500,000.- vminda
Loss of Life, Bodily Injury or Sanitary Health wediiendi ) Loss qulfe Dismemberment, Total Permanent Disability
in excess of the maxi limit of compulsory i only . BahV/Each Accident
1) anuienivaauusn n mnm 1Ay 100,000.- v
UNLIMITED _ uw/au Deductible ) S Pamsay "TT—————_
Baht/Each Person - uTWAs 3
; y wylaums 3 Au ..100,000.- uwinu
UNLIMITED  vwas ) Baht/Fach Accident passenger Py - - ** BahvEach Person
vy JaeE Baht/Each Accident . _—_— I
2) anudumeaeninedu 2) sovuagemie/ Il 1.2 YRWanIngIna?
Property Damage ) Theft/Fire Temporary Disability
5,000,000.- YM/AR 1,500,000.- 1 RS 1 A -
# BahVEach Accident Baht Sy B et T T
2.1) anwidunieanaisn ’, L
) vylaems . Au - uw/au/dlam
Deductible z . Passenger Y person s Baht/Person/Week]
- 1WA WszinNNIsYeN/Type of Repair »
l Baht/Each Accident - s S 2) mShuImLIA 50,000.- UWAY
Uluigu Nn.9 U Foug D TOUPUOUTNIT Medical Expenses Baht/Each Person
e General Garage Dealer Garage v FamZow 2
3) msdsziudagiud 300,000.- VWA

EXCllldillg CVI Bail Bond Baht/Each Accident

3 5 2 g
() fiodsziufvnuanngunseanan (2) ibuyszRuAsmanenmIsuNLNG 1) - 3) 2.250.00 vm
Premium for Additional Coverage Baht

Premium for Main Coverage

v v ‘.
3) muﬂsznunumnmiuuumwauquuusms
Premium for "Repair at Dealer Garage" Endorsement

- um
Baht
lﬁyuﬂi:ﬁuﬁusw(l) (2) uas 3) 87,338.00 uvm
Total Premium Baht
qauan amuidomuaaniian - fmvangu 8,734.00 U [UiziAd 39,302.00 UM uq 1,965.00 Y l1amouna 50,001.00 UM
Discounts | Deductible Baht [Fleet Discount Babt| No Claim Bonus Baht | Others Baht | Tetal Discount Baht
Ay AseARiin - um
Surcharge Surcharge Amount Baht
lﬁuﬂssﬁuﬁqui ownsuaaw/ miyanuity W
Net Premium Stamp Duty VAT Total
37,337.00 150.00 2,624.09 40,111.09
ﬂumsmnmﬂluuvrwﬁuuu/ Endorsement attached ML.V. 01/02/03/30
ms'hﬁnuun /Use of Motor Vehicle : USE FOR COMMERCIAL PURPOSE, NOT FOR DANGEROUS GOODS (ACID, GAS, FUEL)
1'IﬂWﬂ n'liw’lﬂl'ﬂf 1"1\““5 ﬂ'ﬁUTi'uﬂ'll“ﬂQﬂ‘HﬂTnﬂﬁ'] 'l‘llﬂ'ﬂ\'lﬂu
massiudalagass O sannudszividniasy X wewinszidnonde Tuouanamaii 300074/2516
Direct Agent TT INSURANCE BROKER (THAILAND) CO.,
e . % \w“’“ N ‘-“?4 s *
Tumdgyynlssiude Y.12..2026.. Jurhnsussnnlssfiudy _‘ ¥15201N5A72
Agreement made on = o - Pohcy issued on
wothmdngw usuw“inuunnnnummn lnmmuuammvﬂskuwswmusuw'hli]umﬁly o ey n(m i &
As evidence, th= Cnmnnner ks annoed 6his Bolicy to be signed by duty authorized persons and the Company's affice
‘? e A
il J.r.e-Ts. (S
Tliﬂ.lmi / Director / Thailand an::;;l‘nnager N33:N13 / Director / Thailand Branch Manager ;;ﬁ)HEIUEI.‘IUW /Authorized Signature

MPOL : Schedule : umouser2 ; 12/05/2026
MUPP/Rev.01 : umouser2 : 13/05/2026 08:14:57 : Pta :1141 : Pls :6
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AMemberof [il¥EASY INSURANCE GROUP
p
wunzilouiiAynng / wdsziddoniieins 0100547000285

usun Uty aulalu SuSus i awvssnaTng (nasuutiynaaavi 0100547000285)
Mitsui Sumitomo Insurance Co., Ltd. Thailand Branch (co. Reg. No. 0100547000285)

SIG

Tel +66 (0) 2679 6165, Fax +66 (0) 2679 6209

www.ms-ins.co.th

175 21MsAESEANTIS §U 14 OUUAINSTE IVIIIUWINY VAZINS NgaINw4 10120
175 Sathorn City Tower 14th Floor, South Sathorn Road, Thungmahamek, Sathorn, Bangkok 10120, Thailand

Company registration no. / Tax ldentification no. 0100547000285 ORIGINAL PP 04/TD/B0061/J1026-002
L [
sifausiin MSI M3aNINsIINszAufaInaun
Company Code THE SCHEDULE
et w2 e
‘Territorial Limits Thailand

Policy No.

v ) omd
o)z ¥e
The Insured Name

o W a a = ar <y o _ W
u3iim 'laf egtirtien Budans Wszmalne) $1iva

DAIKI ALUMINIUM INDUSTRY (THAILAND)  CO.LTD.
fiog 7/412 MOO. 6 TMABYANGPORN, A.PLUAK DAENG, RAYONG 21140 0180
Address Occupation
Yo o Yo o a
HYUY H{UUYU 1/Driver 1 : B1BW /Occupation :
Driver
I
§ud 2/Driver2 : 913 /Occupanion :
> .
wSuralss oy
Beneficiary
s @ 2 Y od e v oA
ssosnanlysiuiy SyauTuf JUNE 30,2026 augayun _ JUNE 30,2027 1M 16.30 4.
Period of Insurance From To Time 4:30 P.M.
‘e o
s1wMIsaouAeseiufy
Particulars of Motor Vehicle
ady | sim Fosuoun fu wnziflon uAad ilqu PUUATH Snauditvanaainnin LT e nnans*mmd
Ttem | Code Make/Mode! License No. Chassis/Engine No. Modcl Year] Hody Type No. of Seats/Displacement GWthe date of i.m,“,m-c ( mc,- :
001 320 | ISUZU TRUCK YU 86-2035 MPI1FVYM347FT000359 2016 TRUCK 003/0000/25000 1,308,000.00

. - v G 1 O
auduenlazdaudn : nrusannbzdudollunsquaisnamzveanamunsodiiiisuduonlszfudory i
Sum Insured : This Policy afford coverage only with respeet 1o the insuring agreement for which the sum insured is specified.

anuiuianeyanameauon
Third Party Liability

sopumdene geywe Tl
Physical Damage.Theft and Fire

v v
ANURPNATBIN BN IUNUTE
Additional Coverage under Endorsements

1) panndonwasiia 11900 nieeu iy

WIS ITUGIgAR I W3,
Luass of Life, Bodily [njury or Sanitary Health

in excess of the Limit of compulsary i only

UNLIMITED vmwiau
Baht/Egch Person
UNLIMITED  wmin¥a
LI <y Baht/Each Accident
2)m wifangnaninedu

Property Damage 5
5,000,000.- 1MVAT

Deductible

Baht/Each Accident

2.1) amndemea e

f
- A

4 Baht/Each Accident
Y3523 w50
Excluding CVI

5 0 7
1) ﬂ‘l'lllf]llt'liil»lﬂ?'llllﬁll" 10RBTOIUR

Qwn Damage .
1,300,000, ITWATY

BahtEach Accident

General Garage Dealer Garaze

1) gURwaeuynna:Personal Accident

5
11 (@5a gydoodoas prvaamnnis g

Lass of Life, Dismemberment, Tofal Permanent Disability

L) AmudurieamTn ) v_:ﬁuﬂ' L Ay 100,000.- 1™
Deductible v Iariver Porson T Bl
- umds wglasns 3 my 100,000.- wmau
Balt/Each Accident Passemer " pergn s e
2 saoungam / Tlm L2 yrmanmdngin
Thett:Fine Temporary Disability
1.300.000.- U n r}ﬁu'\’i 1 au - umrlawm
Baht e pargy T ——— e
wylavms . au - vmeawAdam
ﬂszm“an;au,—rypc m-chm-r i PﬂSSCﬂgUI' """"" Porsgp "eteesssssistarsanisssasssneite Ba-h("‘r‘erﬁoll"wcek
. q " 2) minwmenna 50.000.- UMY
Houy ougUIITATS Medical Expenses ™" BahiFach Person

s
3) msdssiuiagdul

300,000, VTina

Bail Bond

Bahi/Each Accideot

: G
) ivdsgiufemnnugunsamdn
Premiam for Main Coverage

70.141.00 v

Baht

3 =
@ilwdsyiudon o nmsiuusne 1) - 3)

2.250.00 v

Premiuim (or Additional Coverage

v o =
) inlsziudaenmaummwsonguouing
Premivm for "Repair at Dealer Garage” Endorseinent

Baht

- M

Baht

\Bossiinieian ) 2) uaz ()

72,391.00 um

Twhdggmlsziuie
Agreement made on

weMAY.12.2026........

N3334M17 / Director / Thailand Branch Manager

MPOL : Schedule © umous

MUPP/Rev.01

ser2 1 12/05:2026

Policy issued on
4 - . Y s e a4 o ne oy ” o & 5w

ol undng v i Tnoynnagiisnns Taasmeiiodouasyssfuas waauFtm Tadhudin o dninn

As evidence, the Company has caused this Policy 1o be signed by duty withorized persons and the Company's s

5‘6'(‘;, r;,\
)
o“q i
alfice :
"\
i 3

ATFUNT 7 Director ¢ Thailund Branch Manager

:umouser2 : 13/05/2026 08:14:57 : Pta :1141 : Pts :6

Total Premium Boht
anma [snudunoenusn - wnfaamaangy 7.239.00 um e iAd 32,576.00 M | Buq 1,629.00 VM S NA 41,444.00 V0
Discounts | Deductible Baht [Flect Discount Baht {No Claim Bonus Ralt | Others Baht | Total Discount Baht
Ay UseFadiy - um
Surcharge Surcharge Amount Paht

lﬁuﬂs:ﬁltﬁuqﬂi pnsiamu] aifyan i ket

Net Premium Stamp Duty VAT Total
30,947.00 124.00 2,174.97 33,245.97
swmmnmsmmn,wﬁ'm|uf Endorsement auached MLV, 01/02/03/30
nw'l‘ysnuuﬂ Use of Motor Vehicle : USE FOR COMMERCIAL PURPOSE, NOT FOR DANGEROUS GOODS (ACID, GAS, FUEL)
iiemarndive 7:11smomwﬁnnwmnumwummmmnﬂ
O madsziuivlaonse O faumalseMdwade X] wommlssivdunii Tueyanamuh 00074/2516
Direct Agent TT INSURANCE BROKER (THAILAND) CO.,
B .mmll‘ lnsuq 5 v
Swimausraulaziniy /\‘l‘?ﬂ\z ¥rizeInna

umuaua 19 /Authorized Signature
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1A 1989 1-19-0469-106262-0-N

LUY Nale

LNEIIUEAINITIANTS (Manifest Form)

Yor o]
89U @

gnanila

Fognannie : UT¥n lad eglifien Budans Wsewalve) $1iin

Wwasinsinne ;

w@avzlOpulsesnu | 82250700125562

AnuARelsnTy : 7/412 vigit 6 auu duanuems suneUainuas Swinsveed 21140

waslvsianaanidu :

T, T = ——

wlafuneumnalvauaddaufnavioTanitluluua :

wangdouminug
Tdadawdn : asvyf

Foydud : weduwa Miuda
Trgruasandmin : sseeq

£ 63-5607 0 wivziily ; I0UIINN

loszyznausyanm : 1 Ju

giuduluniT : uTdn Lwewes Gan nu 910 (umu)
AOUTAY 1 140 viyhl 8 nUL- FUAVIBUM S1naunIney Janinasyy3 18110

wanedoulsenu (and) | 20190300225401

imﬂ‘%mmﬁ’wm cUpaual 0 iy 289uds 2.26 fu  YaawdeRaman 0 fu

wasvsianae : Wosnsinnanniay :
iwEJaxLﬁaﬂwaaﬁaﬂﬁqaﬂ?ai’ﬁqmﬂﬁum fivua :
.y ‘uaawgna‘wsa g - AYUEUTTY Q .
210U INAUTELAY UTDTUA = = U3uad (A1)
Fanilulyua wiin I
1 |ganseegu (Filter) 150202 . Truck 1 2.26

[/J uwunmwsa [] umunﬂsymmmi

'UE)ﬂ’ﬁ'i 'Ni““VT’JNﬂ'ﬁ?J‘UﬂG

ﬂ’]i‘U‘iEN “uTwLawai‘umn'ﬂ,mamauaaﬂgﬂawsmamﬁlmlﬂuLmeuwsvmnmu
'lNllﬂ’]i‘Ui‘if\] fioine vi3samnosnawsnzay
LLa.,msmuam.ngummmamwumaqﬂgwmwnﬂisms

avdegneruin : ailan quany awdede - Jﬁm Judt L‘)\Nlhf\

Usinaufiaaneu : 2.26 &y
25/04/2569
nanfisweu : 15710

Junasuou :

Uil I swa%aaamswmaaﬂggammaqﬁlﬂwﬁa

m“ﬂgummmamwummngwmamnﬂsums

awag'uw s weune ninas maua*va i

AYuses : 'mwmwa‘su‘saa'ﬁlmuaaUgnavlsaaam%’[‘aummmmvummu Falimsusag e v3eRaINBMLNEAL LAZNSULAS

L) v v 0] O 0] O 0 L - L
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e | Yar o o
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@ deulsany (5153) - 20190300225401

ﬂ’l'iUiEN mwLﬁn’uawianﬁmﬂmsaaﬂgnammamwlﬂmmmws YUNaUY
ay\mﬂqsu‘ﬁq mmﬂ'w YIADAINRNLING U 1w

awit w/e %uaumnaamm U IR d'\M
msusaq -mwm‘ua'n 'l*uswu..,nm ‘,Z# / 19 Tu

ufisy U‘mwummaf | Suitanda - “

awaqwmmumi: VAT ; ‘3} /

A a/lo ' Gnadiduweu: 220 0 s

[ Ldwdndands [ ] thwindseanams
Fuituueu : 97 /ﬁ lia

L nmeneFadnaviefaniluleua waz/vie

| 8.6

Lafiueu :

i » - v . v
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s e

S Mmember of

I ©O WA &

02-TD-F017/05

turihfunsaudsiagithitldudnlsaanassgasunssubifuasiuuasauzyanan/
INDUSTRIAL NON-HAZARDOUS AND COMMERCIAL WASTE MANIFEST

uineaaluirAunisaude Manifest No. ESB1223342606( 1113 )

Hjuiniaqilulduis WASTE PRODUCER

da-flael Huaniaailulaus Producer's Name and mailing address :
151 aunz ¥haad (U3sw oA agfiden dudand (ssnaine) 31dn)
Amata Facility (Daiki Aluminium Industry Thailand Co., Ltd )

aunedd ,7/412 vy 6 suaIUININS dnalaInuae seae 21140
'ﬂaunﬂaﬂ%uﬁm'uau / Contact person :

1-30 June 2026

006056

\éiau/Month :
vunmauninuasidu Waste Profile No.

Uszinansaaudv (Type of Transportation) REL Truck/6 or 10 wheel truck
AMATA CITY INDUSTRIAL ESTATE
winaaanniisusa (Registration No.) :

Industrial Estate

unngiaaAseur/Box No. :

ki Vam it
P

i
[ %

N
R~

nangme/Note :

Producer : declares that the solid waste disposed is of non-hazadous type.

HranTaanlalliud : dwdnsusasitlddonauiag iy tdudade Lﬂuﬂizmm'lmﬂu:‘fumﬁumuﬁamuuz‘;muwm]szms

vlunsdafvzessunialungusdodu {iAsa1ms/idensia s/ idewaiaan/ L/ wedt} viadu q
These waste are keep stored in one container {Food/Paper/Plastics/Woods/Fabric} Other

g

bl

;\; anmdus Signature ’é\; anudus Signature
Day Day
E wWwaa/Producer |ejuauds/Transporter | eifndin/Processor E WHaa/Producer |iaudv/Transporter [ WA13a/Processor
£ 1 = : /
o | Cmpt M 1z || ¥ Fokivom WD,
2 || | [ Jo=n N 18 || X Cmpr K,
u [ [HcZ- iy o [T T ¥ N FNEE
oa [0 | [NC&, Ay 0 T [ [ Vo - WA
os [T [ [ L i
os [ [ [ T i 2 [T Gz 78
() e 3 || K Cmg WIN,
08 || £ s Yt 4 | ! U Otz 90t
09 [ [ [Y (wg L 5 || NOLs - 9IHed)
10 || X Crip | s ] | [{ & Homg
TN ST il 7 |} ol s
1 |f Sunisa \f %T 8 i . ‘
13 |/ X Sunisa il 9 | { Oy 7UW?
14 10
15 31
16 ET

AN

tfuudeisniiluladusr WASTE TRANSPORTER

Fuhiin/ fiiaiaqitlildusr WASTE PROCESSOR

HAa-fiagauds Transporter's name and address
1 M nainuasiu dmn e

L4 m,iﬁ 12 avasidundads nnes 1 du 25 aunnwiau uaneuneuwmia
LURLNIUT APIMWNUIUAT 10260

Insdwyi 0 2745 6926-7 unnd 0 2745 6928

Huude @ drwidzaiusacildsuiae il liudianuidssydnedu uasldaudouduty
audadinussasnguing *

Transporter : declares that the type and quantity of waste received is as
mentioned above and the waste has been handled in accordance with regulations.

Ha-fageFuitin/ i§aiaqitbilaua Processor's name and address
vin dauisu duaie waulisauunas aauwand {1in
88 wy 8 m.Ua%u a.A3512 3. wayF 20230

Insdwvi 038-346364-7 uwwna 038-346368

p]‘fmhﬁm/fi'lﬁ‘sﬁaqﬂ'lﬂ‘l-ﬂué': : dwiEiizaiusasiniaaillldudroustanarlSaei
Asvyineduil ldfumssaniuvarazdniunininga/mdatiduldauaguuie

Processor : declares that the waste has been accepted and will be processed in
accordance with regulations.

drwiipaiusaslEsuiae A litiudimuiissyinodu waslsuudelumadaninua
wavaguune * : Transporter certification : I hereby declare that I have received the
type and quantity of waste as described above by the generator and the waste has
been transported according to regulations

dwiiuafusasiiagAlldnd A bhiuduene anrfiouazbuaissy dweuid 1630
Aspansuuazasafiunstinia/Ada lvidduldaiunguune : Processor certification of
acceptance : I hereby declare that the non-hazardous waste has been accepted and
will be processed according to regulations.

~~ Wiigualszan I
dta-ana : Name Mo : Title wiasdothvin  |da-ana e Ses sty : Title mansBouindan
——
anengiu : Signature au il : Date 30/06/2026 anugiu 3u 1diau 4 : Date 30/06/2026
& '5’516]ﬂ"h]'mumﬂﬁatJi'\umsmuﬂismﬁﬂaonssmnoqmmunﬁn W.A. 2566 (Non-hazardous waste in¢
ﬁ'mﬁn‘inmas‘zumuﬂszmnn'muxuﬁa (Estimate Weight of Each Bin) fAtaniu (Kgs) Jﬁ:mnwnuﬂu i5u7a1 (%) Buaen (A:n,) ]
240 Ltr. Bin W 100.00 [
38 yanau % 6q o
1.25 M3 Bin 140
3.00 M3 Bin 330 finll
5.00 M3 Bin 550

Effective date : 15/07/2024
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mwnnumm‘tvﬁl‘\ﬁodﬁuau!'faqﬂ'h.i‘hfnshaanuanu%nm'[ﬂ\nu

wiivdaudananisiiarsmn

n‘”lTi\hﬂHﬂﬂﬂ'\Hﬂiill

waul 2569-12332
wilvdaatuiaantitiaudonanisiansanuas
uiv oA agfiflon dudans (Usunaine) 3ia

i flouTsosnuaudt 82250700125662

Tonfinuandsananisiarsandoil

(INGINErator) WFa\MAARTMITTITLLA (Cement INaustnal Turnace)
viudl (fuel blending) lanl if
anamnsmudluns (cement industrial furnace) wiawiatatuasimaadmnym (boiler and
industrial fumace) ssydatevng

wlatafundoanu (burn for energy recovery) tawaziaaitlitdusaitbiiuvasidusuany
oI (stove) whamiatathuasiaaasnwnssy (boller and industrial furnace)
TaliftuTonduauv (use as raw material subslitution) tuimaasrnssudaust (cement
industrial fumace)

viSagusy (material blending) uiatabuTandumauny (use as raw material substitution)
Tuananmmnsmedian (cement industrial furace) seuplanmo

vinda L 0 dwiuengaamnss laty
uansuualvamawnz (use as fuel blending for energy recovery) splaumo

Taffaat it ol i wn
(incinerator) vlanansudinih

WA d

o bt Twaus

(incnerator) lananszua ity

dnduintaiszlaaniina20388u 1 (other recycle methods)
whnsanumnhdnvhazatundusntnl (solvent reclamation/regeneration)

of metal and metal compounds)

sz wl
ur Wnsa/eo (acidbase

"
annssnunsAuan W duiuetdnuud (spent activated carbon regeneration)
uhnsznumsfusnwsduwlaumusuvitdonud (spent resin or membrane regeneration)

067 wSuuHEIBMIIAT (chemical stabilization)

068 WuiauswtaatomaafTauliiluswialis pozzolanic (chemical fixation using
cementitious and/or pozzolanic material)

069 1aMfaTAsu 1 tlavinaruaansbus (other detoxification methods) Wisy

071 AenauamumdnguiAuia (sanitary landfill) wawrzdadfnavlataailitdus daidusaode
Suamowindu

072 Hanauadalaanita (secure landfil)

073 donavataaaeda Wavhn of
stabilized and/or solidified wastes)

074 wviaa (burn for destruction) Tuaisnuueuy Wik Wz miudolgnantalag
itduaatlidumsadusuanwiniu

075 wnhaotuwa e i (burn in hazardous waste
incinerator)

076 v tion in cement kiln)

or7 i (deep well or injection; sea-bed insertion)

079 fir¥asui88u 1 (other disposal methods) tszy

081 nunuuardsaanuanisina (collect and export)

082 numzavtartiy (land reclamation) iawlaavlutdusaittiiivuaadudusnuviniy
083 soil conditioner) aw

itduiitiduvandsuanwiviu
084 mawsdad (animal feed) lawnsd
085 Anw1 THuuazAN (study research
winiy

i il i

i

susdnlgnavia : . sWans
uit Faqdthitduds dadalgnavioiaaiiuilduss UBou(eiu) ans Wiudduns | wass mauansdidug wawadlisnnsaiarsan'le ilasanmaanans viawnanshisuyse
Y FudndunisLileuayg et v/ dAdaalndulu s Tomtv m
1 109308, InSTARING (AL Dross) 500.0001{]) 2078’ | 120180300225401 e e e wE - 11 dtuaamsznaufan s Geosaouims uasyia diadataattutiu
2 100319 duainszuuidauaiwane 500.000 073 20190300225401 Fusinunsiudrdouinlananan 37 wlaugaysznaufantiannnem 39 auwsny 12 WBuns wazvta riarmiiataaiitiue
Toyeftsoanu 13 doyey U unTuat fanda e it
3 191202 i lavrainnisdauan 100.000 o071 20190300225401 Fuentun Wi 1 14 wiloRammlsehuartuan (Lisbilty) swihortusifumsuat graddataadtitdss
4 150202 qunsasdu (Filter) 10.000 073 | 20190300225401 blwranthiaayo sdasudnmsa i 15 lan TN Tsg
Tbidnsdalal Tlsenu @nfuns waswla grardfiaianititduds
5 161104 s agvutd 100.000 071 | 20190300225401 i emlsen wnssudasmsdan PRy ——— (total < mhkg)
3 X . 2566 N
6 150202 wmuassaofiattiawiiiu Fiber glass 20,000 042 | 10190107125533 o 17 wakamabinuiimsaries (vasto extracton tost : mgf)
18 7
7 160215 wasaldauaniw 1.000 049 10190107125533 vanamsbiayaie 197 wiaadenidahidashnduy
8 150111 nsedagast’ 3.000 049 | 10190107125533 e B i 2 hanieradessringduamu4.0)
21 msineastumsviowas i
9 150103 'l 2.000 011 10190107125533 22 sssunavutaydavtaaailitiudaLignaas
23 m¥amirdanisllgnaag
10 170405 wiindn 2.000 on 10180107125584 24 msaswmvasnssunsHanatuda/dyyn Biasuduaudaytatuwledatusasnisn
1 100319 Huannssumintauairaing 500.000 044 | 10190500125452 waduudaynna
25 wnasdayanulaaady
12 100319 Huannsruuindauaisane 300.000 044 | 1019000032546
13 100319 Auarnszuiauairainia 300.000 044 10190000225448
14 161104 i guutnl 100.000 044 | 10190000325446
o nsdlliaygna winviuloludn waasmnTm Moty 15 u tudoustu
15 161104 gt 100.000 044 | 10190000225448 FIP e ———
» o winvhuaotadfiua ulaclilfuayaa A 45 Wiowsy
16 100309 avnfuainmsvaanagiiiiuy (AL Aluminium Dross) 3,000.000 049 10240200525616 7 W W.4.2535 Hassey 2 s
17 160213 aunsalfidnvsatnd 5.000 049 10190107125533
sunsitlasuaygefinatoduladdousiun 1 unsiau 2569 Sesudt 31 fuaau 2569
2anlui au uvi 1 uns1au 2569
TasnsuTsIvIUaARINATT
wilsdausonamsiansanatuiayqrelasldszuusidnavsatngd
wilvdaudsnaniswarsan
sWansdan Plhitruay nsuaaugabithdslinauiadaaililduaraanuanudnaisesu
nuanisanniaswingsa (sorting) 057 whnznumsAuanMnoMsauLLdaLLE (spent green sand / no bake sand
uTunTBususTy (storage) TULUST regeneration) ni"“ﬁ\"luﬂﬂﬂ'“ﬂn”u
ey (mulm & . N 059 sirssattaitadusdu 1 ndusuanti (other recovery unlisted materials) tafseay
Aondugfualaridn (return to original producer for disposal) Wisvyfaruruudu 61 3 'bf“"g‘w wreatment) N {chamical bologcal trsatment)
sussafaindutiussatwutataith (reuse container; o be reflsd) Wiseyflaruavitusu o824 ™ (blological treatment) iiatifivardaa " a2l 2569-12332
ndutaaeutu 1 (other reuse methods) aartaqustassiAuyas TR taudu 4 063 yladuivioiad (chemical treatment) wiawnasaulBvioniun w (physical treatment)
Wiy o AT (Phytioo-chumial Taament) wivdaatuflaanifaudonanimiarsanuas
nufdoulsenuani 82250700125562 3 191202 s Tanzannasdauan 0.000 071 20190300225401
Taufisruazduananisiaisandot 4 150202 qunsavdu (Filter) 0.180 073 20190300225401
: 3 - 5 161104 \esnuln 1.270 071 | 20190300225401
it sﬂ'ﬂijﬂﬁqau - Aadefnausaaaithitaduss Udau(du) Bl fiuduiunts | waws -
Fanihitdua fans 6 150202 mseiuanarqoatudiamiiu Fiber glass 1.200 042 | 10190107125633
1 100309 AzauIINn (AL Dross) 0.000 073 | 20190300225401 7 160215 vaaalwidananm 0.080 049 | 10190107125633
2 100319 Huannsruunindouadsaine 0.000 073 20190300225401 8 150111 nseilavalsd 0.250 049 10190107125533
3 191202 e Tansanmsdauan 0.000 071 | 20190300225401 9 150103 el 0.160 011 10190107125533
4 150202 qansaadlu (Filter) 0.000 073 | 20190300225401 10 170405 \nin 0.160 011 | 10190107125533
5 161104 L En e 71.170 071 | 20190300225401 1 100319 duannsyunhiiauaizainea 18.170 044 | 10190500125452
6 150202 esiuazAsaofiavuilawinuiu Fiber giass 0.000 042 10190107125533 12 100319 duainstumindanaisaina 25.000 044 10190000325446
7 160215 naaalidananm 0.000 049 | 10190107125533 13 100319 dumnsninienaisaine 25.000 044 | 1019000022548
8 150111 nseilnoaulse 0.000 049 | 10190107125533 14 161104 e Bgmtvl 8.300 044 | 1019000032546
9 150103 el 0.000 011 | 10190107125533 15 161104 edasnutd 8.300 044 | 10190000225448
10 170405 \endn 0.000 o011 10190107125533 16 100309 aznfuaInn (AL Dross) 0.000 049 | 10240200525616
1" 100319 duanaszuninauaisaima 23.660 044 | 10190500125452 17 160213 qunsaififnvsating 0.000 049 | 10190107125533
12 100319 duannszuminiauaisarme 0.000 044 | 10190000325446
13 100319 duannsrunhianaeaima 0.000 044 | 10190000225448 sumsilauauqadnaoduldfousud 1 auatiug 2569 Sosuv 28 AuaWus 2569
14 161104 imsgnull 8.300 044 | 10190000325446
15 161104 [Pr— 0.000 044 | 10190000225448 aag'lu o J{[“ﬁ 1 Auamiug 2569
AUNTUTTIUAATINNTTH
16 100309 aznfuaInn (AL Dross) 0.000 049 | 10240200525616 2
" 160213 aunaididnusaind 0.000 049 | 10190107125533 wiivdaudowamsinsanarufayanalastiszunsidavsatnd
PumsilafuaygefinatoduladoudTul 1 unmau 2569 fefur 31 uns1au 2569
aanty o Judl 1 un,iAn 2569
Taansulseorugaannassu
wilsdaudonansisanatuiiayqratasldsruudidavsaind
uwilsdaulomanisiarsann
msuaayaahithaslgnaviasanibilduiraanuanudnmisesu
ASUTSIUARAUNTTH
waut 2569-12332
WloAauTINANISHAITA nifsdaatiuiaanhitlaudenamsiansanag
msuayaatithdslinauiaiaaitbildudraanuanuinaisewu 150 o agfiflen Sudavs (Usanalny) $1da
AsuTsURAIIUNTSY wzfoulsenuiau 82250700125562
Taefingasdaananisiaisandos
Wadaljnausa )
Qa7 2569-12332 weiud s'i’ﬂm;:"h?':'l;l:i‘-n. AadofnavtaTaaihitduds USuneu(siu) :?':: fuduiiuns | waus
wihvdaatufaanbitdausonammasanuas 1 100309 aenfuannatsuaanagdiflon (AL Aluminium Dross) 0.000 073 | 20190300225401
vitn ol aqflan udan (Ussnalve) A1da 2 100319 Huainszuuiniauafiwainie 0.000 073 20190300225401
nefiaulseuaud 82250700125562 3 191202 wlanzainasdauan 0.000 071 20190300225401
TaafinoanSnanansfarsandof 4 150202 fqansaodu (Filter) 0.920 073 | 20190300225401
aAelgnania B pp— 5 161104 e dgnutel 0.000 071 | 20190300225401
A 1l i - i {Fudnd g =
M saadtitdusa dadolgnavsatanittitiu UBaeEu) | o | Hueiums | wans ) 150202 \shuaznasaofathutiautinu Fiber glass 0.500 042 | 10190107125533




9 150103 i 0.000 011 | 10190107125533 15 161104 egnut 0.000 044 | 10190000225448
10 170405 Amdn 0.000 011 [ 10190107125533 16 100309 azafuaINNITUMRENRTing (AL Aluminium Dross) 152.640 049 | 10240200525616
1 100319 Huannszuuindauafizainie 46.560 044 10190500125452 17 160213 unsaldidnnsaind 0.500 049 10190107125533
12 100319 duannsrunidanaisaine 0.000 044 | 1019000032546
13 100319 Py — 0.000 044 | 10190000225448 semsilasuayanadnaiodulddousud 1 wanou 2569 Se3ud 30 wisou 2569
14 161104 e agutnl 11.200 044 | 10190000325446 B )
15 161104 amagnuld 0.000 044 | 1019000022548 aa{;‘l;:\:j:; 11:;:1::?&69
16 100309 AzAuIINAS (AL Aluminium Dross) 187.886 049 | 10240200525616
17 160213 aunsalfidnvsatind 0.000 049 | 10190107125533 nisdaudonamsiasanatudfaygratastdszuuaidnvsaingd
sumsilafuayaaduatodulddoudiud 1 funau 2569 Aosuit 31 furau 2569
2anui o Sudt 1 funau 2569
TaunsuiseouanaunsTn
wilsdaudonanmsiasanativiayyialaaldssunsidnvsaingd
utlvdaussmanisiiarsan
msaaauanabiiidsnljnausasaaibitldusraanuanudnmiseeu
nsuTs99IuaaAIUATIN
\aul 2569-12332
wlidausonanisiiasatn nivfaatuiaantilaudsnansiansanuas
Auaayaabithdslinausaianibildudrnanuanudnaiseeiu i lafl aafifion dudavd (sandtng) i
AsuTsoaURARINGSY nufauTsenuani 82250700125562
Toefinuandaanansiatsandoil
a7l 2569-12332 it 7_&“:;:?;:;:::) dadalgnansataniitduss Usneu(du) i;:;f wiudniums | waes
wivdaatiuiaanlitaudonanisiasanvas 1 100309 aznFuann o (AL i Dross) 0.000 073 20190300225401
w3 oAl agfiuflon Sudand (Usundalnn) $1da 2 100319 Huannsrunitauansaina 0.000 073 | 20190300225401
nufautsesuanii 82250700125562 3 191202 s Tanzanansdauan 0.000 071 20190300225401
Tnfinuandaanansiansanded 4 150202 funsasdu (Filter) 0.000 073 | 20190300225401
PP —. i = —Tovams| 5 161104 s Sgnutil 0.000 071 | 20190300225401
it Fanililaduar dodulfnantatanittitau BN | oy | FUENIUMS A 6 150202 awsiuazasaofiaduliautiiu Fiber glass 0.000 042 | 10190107125533
1 100309 AzasuIINA (AL Dross) 0.000 073 | 20190300225401 7 160215 waaalvidananm 0.000 049 | 10190107125533
2 100319 dumnszunhiauairaina 0.000 073 | 20190300225401 8 150111 nszilaoatilse 0.000 049 | 10190107125533
3 191202 A Tanzanasdauen 0.000 071 20190300225401 9 150103 eelal 0.000 o1 10190107125533
4 150202 qunsaorfu (Filter) 2.260 073 | 20190300225401 10 170405 Lndn 0.000 011 | 10190107125533
5 161104 wendgnuln 4.930 071 20190300225401 11 100319 duannszuriiauaieaine 0.000 044 10190500125452
6 150202 isrnasaraofatuifiauiiu Fiber glass 1.880 042 10190107125533 12 100319 Huainstuutindauaiyainie 39.170 044 10190000325446
7 160215 waaalhidauanm 0.000 049 | 10190107125533 13 100319 duanszunintauafaina 0.000 044 | 1019000022548
8 150111 nsvilagaulse 0.200 049 | 10190107125533 1 101104 wwdyvuin 0.000 044 | 10190000325448
9 150103 rinty 0.000 011 10190107125533 15 161104 weagnutd 0.000 044 | 10190000225448
10 170405 Lammdn 0.000 011 10190107125533 16 100309 aznfuannmaauaaiifion (AL Aluminium Dross) 186.791 049 | 10240200525616
" 100319 duainszumindauairainie 25.000 044 10190500125452 17 160213 gunsaldidavsatind 0.000 049 10190107125533
12 100319 dumnsuminfananrainig 0.000 044 | 10190000325446 .,
RGUS: | (N SIS WL N X 15 W | I [ ——— e AFAA
aanlv ot udl 1 wamnian 2569
Tagnsulsaaugaaunssu
widaudonansinsanatuiayqgnalaatdssuusidavsaind
utlvdaulewanisiarsan
msuaayaithdnlgnansaiaaiitdusrnanuanuinaisenu
AsuTseIuAaAIUNTI
\aut 2569-12332
mivdaatuiaanitiaudenanimiasanuas
Asuaaunaliihdslinauiasanibilduiraanuanudnmiseniu i 1aA agiiflan Sudans (Usundlng) 31da
ASUTSIUAAIUNTIH nufeuTsenuaui 82250700125562
Toufinuasndoanamsiansandod
it 2569-12332 it ’::;;’f_:;:‘;’ dadulgnausasaaititadus Wsseu(e) ’:::: suduns | waws
witvfaatfufiaaniifausonanmsiarsanas =
1 100309 avnFuAIAN flen (AL Dross) 0.000 073 | 2019030025401
s o agfidlan Sudans (Usunaine) Sria 2 100319 Huainsrunidauaiainie 42.000 073 20190300225401
vzfouTsanmant 8225070012562 3 191202 i Tanranmsdauan 0.000 071 | 20190300225401
Tonfineanduanantiarsandel 4 150202 qonsasiu (Filter) 0.000 073 | 20190300225401
eiudt s:‘ﬁ;;l:na"g dadedgnansatanititaius Usine(eu) aams suduiums | s S genfet i agmie 2.000 71|, /20190300225401
ntitafuss fans 6 150202 meuanwqoiadudiauintu Fiber glass 1.600 042 | 10190107125533
! 100508 LD @ Dross) 0000, 073 | -20190300225401 7 160215 waaotldanani 0.080 049 | 10190107125533
2 100319 duannszuiniauaisaing 0.000 073 20190300225401 8 150111 nsedacandsd 0.250 049 10190107125533
3 191202 s Tansanmsdauan 0.000 071 20190300225401 9 150103 . 0.160 o1 10190107125533
4 150202 qansaarfu (Filter) 0.000 073 | 20190300225401 o Ti0doe Srain 0.160 o1 | 1019010712553
5 16104 s agunitl 9.000 a7t} 2019030225401 1 100319 A — 25,000 044 | 10190500125452
6 150202 imiuandrqofiaduiliawinu Fiver glass 1.420 042 | 10190107125533 12 100319 P — 15.000 044 | 1019000032546
7 160218 waaoldaxanm 0.000 949 |l 10190107125633 13 100319 fuanssutndanafsaima 15.000 044 | 1019000225448
8 150111 nsvilagaulse’ 0.210 049 | 10190107125533 m 161104 Jr—— 0,000 044 | 1019000032546
9 150163 sl 0140 011 | 10180107126633 15 161104 [y 0.000 044 | 1019000225448
© 179405 wsnin 0.000 011 | 10180107126533 16 100309 [ (AL Aluminium Dross) 250.000 | 049 | 10240200525616
" 100319 duannsvumindauaisaina 0.000 044 10190500125452 17 160213 qunsaldidnvisatind 0.500 049 10190107125533
12 100319 Huanszuuiauaisaine 22.030 044 10190000325446
13 100319 duarnssuhdanaieaima 0.000 044 | 10190000225448 sumsilafuaygafinatoduladdousiuit 1 nsngran 2569 fefuil 31 nsngrau 2569
14 161104 gt 0.000 044 | 10190000325446
15 161104 Bt 0.000 044 | 10190000225448 aant a1 Juft 1 nsngra 2569
16 100309 aznfuarnmimaanaafiliy (AL Aluminium Dross) 252.347 049 | 10240200525616 Tagnsulsaouaasmnssy
7 jenzs silnzolfifnysotnd 9000 iall WU wihdausewanisAnsanatiuiaugalasldssuusidavsatng

numsilafuayaaiinatodulddoudiud 1 iqureu 2569 Seud 30 Aquieu 2569

aanlv e Yuil 1 fiquiau 2569
TouasuTseuaaaInnsIn

wilsFaudonamsiansanaruiaygntes ldsruuaidnvsaingd




n'ﬁ‘uimqqn1u”|.i1i‘l‘\lﬂﬁqauia'i‘ﬂﬂﬁ‘hi'lﬁua"manuamﬁnmiﬂ\nu

w3 1af aqfifion Sudans (Uszwelne) A1da
vufioulsesnuanii 82250700125562

AsuTsvIURaAIUNTIH
Taefineasdsananisiansandod
x i swadalgnauia dadoi — = suans -
@7 2569-12332 16Tl Saaithitdud advlfnausaiaaililduas Useu(6u) Sons Wiududunis | waws
wivdaatufiaaniidausonansiasanuas 1 100309 aznfumnmsvaauagdidien (AL Aluminium Dross) 0.000 073 | 20190300225401
viEv 1A agdiflan Sudan’ (Ussewalne) i 2 100319 duninsannhdeuadiraine 42.000 073 20190300225401
nzidoulseeuiau 82250700125562 3 191202 s lanzanmsanuan 0.000 071 20190300225401
Taafisaazduananisiansandod 4 150202 qunsavru (Filter) 0.000 073 20190300225401
SiRanlgnauia ; A 5 161104 N 0.000 071 | 20190300225401
it dadulfnavsataqitlaitaus: W¥uiui ; -
Fanibitaduads st agRninikaftlizus inoudu) dan1s onuauntsl | [aE 6 150202 s ruasaeqefiatwiiauiuiu Fiber glass 1.600 042 10190107125533
1 100309 aznfuanmmaanaqfiion (AL Aluminium Dross) 0.000 073 | 20190300225401 7 160215 waaalWdananw 0.080 049 | 10190107125533
2 100319 Auansruuindauaisamea 42.000 073 | 20190300225401 8 150111 nszilasaulse 0.250 049 | 10190107125533
3 191202 i Tanvanmsdauan 0.000 071 | 20190300225401 9 150103 rinky 0.160 011 | 1019010712533
4 150202 qansaarfu (Filter) 0.000 073 | 20190300225401 10 170405 imdn 0.160 011 | 10190107125533
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Head Office
Branch No. 00001
Branch No. 00002

usun lad ﬂgﬁaﬁﬂu duaans (szmslng) 310n
DAIKI ALUMINIUM INDUSTRY (THAILAND) CO., LTD.

Amata City Chonburi Industrial Estate 700/99 Moo.1 T.Bankao, A.Panthong, Chonburi 20160 Tel : 0-3846-8441 (Auto 5 Lines) Fax : 0-3821-4634, 0-3821-4572
Amata City Chonburi Industrial Eatate 700/241 Moo.1 T.Bankao, A.Panthong, Chonburi 20160 Tel : 0-3846-8120-1 Fax : 0-3846-8122
Amata City Rayong Industrial Estate 7/412 Moo.6 T.Mabyangporn, A Pluak Daeng, Rayong 21140 Tel : 0-3802-7513-15 Fax : 0-3802-7516
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25. Wtiungml grsoudnmdu i nssunie (HR&GA)

26. UHRUAUGT wasduin  uu ngsunsg (Maintenance)

27. UNYRUNT HANgIOL W ngsuNTT  (Amata City Rayong)
28. WHANNG Uszia3y W nssun1?  (Amata City Rayong)
29. Wt nusviwg  iwnsuns (Amata City Rayong)
30. Wity uihiwe i nesunIs  (Amata City Rayong)
31, WHQINN Usnidsge?  (lunssun1s  (Amata City Rayong)
32. WEn.07u0 WUgY U nssNn1T  (Amata City Rayong)
33. WNAIgian Andnel il ngsun1s  (Amata City Rayong)
34, WNAMATTYN NNaTH wWu nssunis  (Amata City Rayong)
35. WNANTaaN Anrinit WWunssuns  (Amata City Rayong)
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‘ : wuuWasuraayyInlfIRu
Work Permit Form

il |[Foudindy Fenew eniafauthe [Jwwasada/ amesau [ Jnwhanuszats [ |duqg sy

dszinnaasudi | Gemeral work Installation / Pull down/Moving Inspection / Checking Cleanin Other
2 W swudvinldiielsznialyl 7 Annudau || muuuwmmxm 2 Lum‘uu‘lﬂ || ﬂ’!umﬂ'\u’a‘ﬁ’ﬂd
Type of work U URSIE Flammable work / Hot work Worklng on high level (2 m?.) High voltage

Hezard work Wl gqysan/ ATy B vudiduainie
Hoist / Cranes Confined space

xd

ngaunganynraaNatnaziBangusugSLmMaN / Please fill data of contractor

i FIUNUIAILITEN
Name - Surname Company name
D:humiﬂn@muﬁ'ﬁummﬂﬁamﬁﬂ ANTRUNNELATRIIARD I:I 1umﬂmumsﬂn’aua‘umumwﬂaamnﬂummmma@u NudaN-afe-UiEns-egay Rsrenudavimuiinnas
rained on safety and the environment rule & regulation Not seen rained on saffpn/ and"\/p enuronmant rule % regulalion I:I HTEU Dlu&li’mﬂu
iy
waeun eIz O W I HASEY DS
Kind of work ,‘5 -
AnwauzraIMiueiuenedaay) / Qo o~ 5 0’///0 s
Detall of work { Explain ) /‘ 23._. )-— = 5(77
- i (a2 wm o a . = Y
Wauanuiilfuiay SNV /YA Sudl W v G O Souminendonn_ & ALY
Area of work Datg Time Totat of worker
y o a v & aa 5 a o W o e
sredaniina Uil iRNu Worker name list PemsasmasiidranmelunS$n Tool & Equisment list
1. \74/ 5.
S A ﬂ Y =
2, 2 O ) e 2 6.
W 3. A /%aﬂ 7.
4. 4. l,f ; 8.

dusuanunaly (General work)

NSLASEN n']'i‘l.ﬂﬂﬂﬂdnuﬁ’]'lldﬂ’ﬂﬂﬁnﬂ Preparing to securily protection

- PR, - . PN e = a i |=ea
o1 mn.mﬂgummuﬁaaﬂswmnawmnmmq @z anmaiuiuiuazinthasieuluufonifiRe
oy ' et ol L Y A e ea
Cj)'ﬂaulmq'mmmwmmmﬂm‘muuaqﬂuammm wianldeu O/J vgUnsaiviedeiilidndusananfiuiujiFen
5. MIUFNNIEMANTARNUTHATBIY 6. wrengUnsaifasiudunsadiuyaradae

qdnimﬁmnuﬂumwﬁqunﬁ Personal Protective Equipment

O T wium ©° é.;ﬁnqm (D{:;ﬁm'h @ mﬂqﬁuﬂuQ
; ®

Os. saahiissiy

<4
O 7. 8u iy
Ausuanunyihliiiadszniglwiaaiusay (Flammable work/ Hot work)

wuaniisAunianatasnang

Uszinnaasgl nsadNleE Type of equipment used

wiinwiauia  OreTeadenufia CO, Ourfanasuiitn Osessnlviues TuiAes m—?zu

a a . a
uasnisanslaeadsdmiunuivinliiiadsznialwaiiusay Safety for Flammable work/ Hot work

Cﬁqﬁﬂ&!ﬁﬁﬁ'mﬂﬁﬁﬂﬂwﬁﬂﬂ 21 QO 2. gunsafvanldamumnaudesegluanmiindexldauaciiasnis
ruualitivinassialiuasnssseuiiudnadaemunaiy O 4. Wmdaudredanfialv, arslalreananiunjifnuetnien 10 wes
: % ; y |
5. visssunauuazssmnsi gniinduuies QO 6. insneemaivnzasansLinuiuiile

» ] 4 »
7. Uniu / wongunsafiifuailjifnusananufinndy nesinthadewiaiuma sz ddunsesnnnljifiou
unsaifasiudunsiadiuuarauazatnsnidae@dmanizeu Personal Protective Equipment and Life - saving equipment

O 1. Al O wimnnsesuas 6

danAsiansnAnlWlalunFiauAuiivinau Flammable at work area

1. o 5
AMFUNULUNZIATUE 2 tunsTulil Working on high level ( 2 m?)

o o =i
N"Iﬂin'l‘a‘ﬂ']'\Nﬂﬂﬂﬂniﬂ.‘uﬂ']iﬂﬂﬂﬂﬂﬁﬂﬂgﬂ Safety for Work,on high

/
| ReYE £7 H VoS e ! o ar ar $ 4 v
O 1. ffiRnusiesihumstinausumangune O 2 flfimeusesnldgunsniiestunmnuazyninatasdiefildaudaedan
M o s, Ovm 2% St I In T
O 3. tulaffan wdiudauss uasiniswn, msfinsagnsas QO 4 wmgniafulaseairosnuduse uasuaandindeulivaunaey
a8, , ' « a B . 0 , ‘=
O 5. fudurasgruviaiauasvionglununis O 6. szaminvszwdnsvieiauazvieuaugnaad (laifin 1.50 wms)
O 7. mnunharssiumaiuaziwihnuiumnzan O 8. fuednlaiinefuesbifidastusfidanazsomauld
O o fiandudnmiuasdnudragnies O 10. 1 rarfusn iz zeswasuwdais
QO 1. Fesfausiuiureswningsey O 12, doutlszneuresieinlifinanmisfiursenidu - ag
L DL 5
O 13 nsdiduisiundaud dasoifanld wazsutminls O 14. finsdatsauyelildnundeiunmaagey

aunsaifesnudunsmediuuarsuazgUnsaldiaFAnanizaIu Personal Protective Equipment and Life - saving equipment

T <anie r—— _ ol
O 1. anwdoedin 220 O 2. dudniisfamumsiuda wum 1/2
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dusuanulaniussgs (High voltage )

mmsmiﬁ’nuﬂaﬂmﬁﬂ'lun'ﬁﬁ'mu'lw'ﬂwu.sng Safety for High voltage
. S s s c o -

O 1. dinsilaadndnisinnuaesiasdng O 2. mnlassindasumuszuusalwiuazuasuite Log out Tag out

O 3. nmsaeuarsAufisiedniuems wiesdns vie qunanfdfiinuneis O 4. nsdulfriBouiulniussiugs desdfenns vieddinyeuauguaegs
I oo eyl 5 L o :

O s. tulaiildvinuiulwiadeaiduauului O s. fnsardasilasiunFeRafinsnaisionilnieg

gﬂnsnﬂmﬁué’umwdauqﬁmuazqﬂnﬂiﬂiw?"mL'amznu Personal Protective Equipment and Life - saving equipment

= ., o
O 1. qefletne oge O 2. qiflamis & QO 3. saainena l
o o ;
AUTUIUTAN/LATU/ATUAY (Hoist/Cranes)

amsmsANNUaanAafuLUSAN/IATY Safety for Hoist/Cranes

v | em v veo o ¥4 % p < o H a o ey
O 1.wanas Ua. 1/ gufifeusasinunstinausy fieduiudu fidyanaussfioneisng O 2. aseseuszuunisvhousaniasifud aneada dewdald
O 3. mnmsufianngaiv 3 wes fesitulanieumaduuaciaslanciunn ; - O 4, wandaiumAenian 1 6
O 5. fidwanusndupmeviariasiuandunme ludunefinnefeudadens O 6. neifrumslsiansnsovaiiuanivianisanderes daod

dl¥dyanangiay gunsaiasiudunsrediuypasuasginenidaaFiniantza1u Personal Protective Equipment and Life - saving equipment

s
O 1. dndnilsiauuusiaca 6 O 2 qeilewks &

ANTLNUNDURNA (Confined space)

NANTASISAMIEDINALUADIUNDUBINIA The Measurement conditions in Confined space

1. Funnueandian (Fasunnndn 19.5 % umkuiiiu 23.5 %) 2. UFnnnuanslaly \fiu 10 % LEL

3. Fnnannaiiau szy

4y . o o
ANTAEATANIA TUNRIR / /

a

srgmsanalaandad s U UNaUaINI@ Safety for Confined space
O 1. fUfidFem ddoevde faaunu euym sasiunsfinausuusldiveygwemungung O 2. fussadrsluivhoufieae
¥ e o =l o - 1<l a a
O 3. Qﬂ{]nmﬁuuqmmmw\um auy‘imtmz‘lus.Jmwumﬂnmmnwamiqummw O 4. Q’sﬁqgmaﬂaﬁ@“ﬂq@ﬂwq%ﬁq - AANAAAALIAN
O 5. gunsafivhanldsunniustasagluanmindenldaunszlanni Os. ﬁqnqiﬁu-ﬁuﬁLm;amﬂqﬂLa@uluﬁmmﬁﬂguﬁmu

a1 nsaitfasiudunsiadauyrnsuaraUngaldee@Imanisanu Personal Protective Equipment and Life - saving equipment

o f = v e T e oA o & e
O 1. wiavtomelauiidsannia @ O 2. gene®in EE (@X mmmummwmmm'@

daiedy 1. UjdRmungsuiisusandasnit ardvewnds dwiugiuiman 7. Fudanmsaiufinnwla Medy %

; -

2. Wnguyriluufanlsmu %
¥ = A e & = 4
3. Fandn I luAuinliiaades daervaegnaidagessfem 8. Aipaarivess WA lree iy 8 Nlawmsy 'ilofm
o . Bl
4, wdrnufifenueialddaiuviiauasaiaynaia 9. sannAk Aasannszanas MidiaTasensinasuda lnsulfufe
5. wininsldgnsniiumds Wudaduhfizeswsun wazay Aardwnielu 24 42lua 10. wrgniduins-nsdwrineluuiev 038-468441
o wm v oy oy oy oa a_ = o Y w ol

6. nchingiidive Wudaudwifisasunun uazat Fsawnsunielu 24 4alug 11.endrsunnetgnialy 1 Jutuainiuiieynia

dmdldfunmungradauatadaaadeluntsvinudmingiuvanes vy usrarljiRnsetnansiain
Tunsdifidmideafiauunlfiifunnudaeaseasfedidhiungsadeudunulseaitvaiing uassedldfiludiou

wazlunsdldmidnszinnsladunalfiinAaudemenidinuaznineRurandin dwdrazanlddndemnaly vivdu AITATLLMINN

Tnglifidaliudalaq Smddsaeunafuvsuifedundngiu

v [

= luayyn srasaldlanausionn 08.00 - 17.00 u. iy dwsunisviausiaus 19y Al =

adioIdT8s ViaLauN HR

- lunsdlulieianiuivun aunsoraseanminauls uirssasyn ewasldfuayg niaulvazinemusiald <

MsARABLIAINITHNNUY _
1 { .~ 1 =3 ] ° = Yo
gl nufissyliiuuudeliiaia Amesanainisinemu wan A3 LN
AD 181889970 VBN HR
a & ' a a
nﬂimiﬂﬁﬂauwuwszmwﬂgummu Monitoring area between work
‘O 1. ayarelsivausiels anwanudasadenain O 2. vimautlauds anwilseadueygymliiusedaon. ... SR T8
O 3. laygmliviausie sz
AdT8 WI9899U WFBNNUN HR

N1sATIARALALAUAZIANA19T1E9TUNASL §IRIMULEES Monitoring area after work is completed TIAI9TL (Closed work)
- a ko v i1 - P T - R ) e = o - 3 L | = a 1] = v <
visanaianu fmdrldnmessunniuiufifnuliidaeadone weluifU iRl dfuduase Smsdaiugunralisdesdleuacieracire Fuufaamudauly

izt auds Ansiavinsrgaunadpu-doy-afe-uins mafianad i ludninisd
AaUFIBIIUTUT 2Y [oF (2834 m‘ﬁfa__ ey
O llddeseuinsz
1. UfTFeuaiaieusan invdsdinung/ dunse ada__ _ ideasiud wleusun HR
O 2 djmieuliFeuies wne @ﬁﬂ_ v winfl 212
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i wuuWasNIaay AU IR
Work Permit Form

| ewily  |[Jnvdesy Sanew snindeudis [ oussiada/ esssseu [ Jouvhenaszana [ ausg svy
Uszinnaasud Gerneral work Instaliation / Pull down/Moving Inspection / Checking Cleanin Other
s M swivinliineilssnnalvl 7 aanusau B ouuuiigenus 2 wuastull B ouliusegs
Type of work PUBUAE Flammable work / Hot work Working on high level (2 m.) High voltage

Hezard work M gnysan/ LAy W udiduaimea
Hoist / Cranes Confined space

nsansanyndaraateas dand g5 U / Please fill data of contractor

dmdn FaunurasLdim 7 - /\/

Mame - Sumame Company name

. L - w a v ' ' v o] = ] v v o d
Dywmsﬂnamm’ﬁummﬂawnu Miautusriwanda |:| hiwatunsfineusuduanulsendowariuonday  NUdaN-A59-LFNs-naga As1eusavimufianag
raingd on safely and the environment fula & regulation Not been trained on safety and the environment rule & regulation D fseau I:Ihiﬁi’]ﬂsﬂu

reeyyIfiRuLsznm }{ﬂ).l L7 FL

Kind of work

ANHEIBINITIINUeT U ENadaL) }é’bat/o/ 1% F/\'

Detall of work ( Explain )

" FT——— ;’ < . o {9 -% I\@ (ﬁ / . 3 B 2
vinanuiilizEny CEY Y L) Jun ==l 1987 s AUUNNNUTINNA AL
Area of work ] Datg Time Total of worker

1 o a ¥ am N a o W a o
sredantine iy HiReu worker name list sremeR e e lung s Tool & Equipment list
Te iy 1. 5.
2. 'B. 2. 6.
3: 7. 3. T
4, ‘8. 4. 8.

drnsusunalil (General work)

nIsLASEN nﬂ?lﬁﬂﬂﬂdﬁuﬁ’:’mﬂﬁ‘aﬁﬁﬂ Preparing to security protection

a S 2 ea 2 = = o Y & oa a a { 12 am
O 1. vinndfiRewdeninaandeesdiou O 2 snefufuiussinmedioulidundiy oo
O s riaudnImAsasaudigLnIaiiuegluan wia wiauldaow (s Lﬁu@unmju?@afq«ﬁlgjfh,ﬂu@@nmnﬁuﬁﬂ{“]ﬂ‘ﬁmu
O s mausimawnzaniuainresm O 6. wiangunsalilesfudunsadauyapadnanias

aUnsaitaiuduASIEAIUYAAR Personal Protective Equipment

O 1.I.I.'J"I.JH’1@ O 2 ﬂg’n@_mﬂ 9 O3 eiledth @ ®/4, uﬁmmﬂmﬁm’{u@
mmﬁ'}ﬁsﬁﬂ o

6. nuantsianiananeinang O B T2y

grnsunuivinliinalsznnslwaansau (Flammable work/ Hot work)

ﬂ‘i‘anVI'll'asl'E.!ﬂniﬂIm‘fi‘ Type of equipment used

S - Pl o : . - :
O inwipufia QO wisaudieuufia CO, O wiraaideulndin O wirawinliivay O fuRes O fuqsey

wesnsanulaaassdmiunuivnlmiindsznnelWaiasau Safety for Flammable work/ Hot work

T Sote PR o . 78 2z . - &
O 1. Faudwuwiedales 2 & O 2. gnsafhunldemunniuiesegluanmwiniauldauaslaend
: .
O 8 fvusliliminanuszdiliuazasssaeulnnduaianuyness QO 4. WWirdeudredaniinlv, arslalreananuFunfidewetinaie 10 wns
: . ; .
O s. verzubuarsszunenhldgniafauias O 6. innsszuraainmaiiunizananiziianiuiis

O 7. Mo/ wanglnsnifandufifeueananifongu wiesindheasewdeiuanlfzddusmasnnisufiFo
ansalfasfudunmadiuyarsuazainsaidosdBinianizau Personal Protective Equipment and Life - saving equipment

O 1. dhriuln QO wihnnnsasuas @

Bawmasiaansasinlwlaluudionfunvineu Flammable at work area

1. 2. 3
AusuuuuRgeasus 2 insdulil Working on high level ( 2 m?)

nsnsANLaansialun1a vt uLuAga Safety for Work on high

O 1. fufinusesiunsinausimsngusne O 2 ciﬂ@u‘?muﬁmmulﬁqﬂnidﬂmrTumanLa:r:ﬂné’mLﬂ‘i’lmﬁaﬁlﬂﬁ’muﬁquh@n
O 3 tulafanmiufouss usfiniswn, nsfindagnias O 4. ddugniaiulassairovdnuduss uasupanildnddulinaonnaen
Qs ﬁLLBiui@\iE’lu'Vi'aLﬂ’]LLﬁ::‘li’rJ@E.I:'LuLLu'Jﬁ.G O 6. szzinaszwiviamuazviawaugnstas (lsiiu 1.50 wms)

O AN sTe s LA BaE A e s zan O 8_ﬁuﬁ'ﬁqu’mman”uLLa:‘ngﬁsﬁm‘mrjﬁé’mm:s‘qqmu‘lﬁ

O o fmdudumhuazddy nneias O 10, ywiwnndizneulisasuscuiu

O 1. Poseuiufumssnningsey O 12. datlsznauaasisdulaifimmnemadiuienneiu - as

O 1. nsdfudenundeud dedesdenls uaziurhuinly O 14. fimsdistheaynalildoumdiunismmesay

qﬂnsrﬂﬁaaﬁué’ummﬂﬂ'quqnnaLLazqﬂnitﬂ-ﬁqﬂﬁmamzmu Personal Protective Equipment and Life - saving equipment

P 5= . v o
O 1. aetaedin 223 O 2. dudndsfauunsiusi wul#i 172
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dusuaulniugsgs (High voltage )

amamaanlaandeluntsitnuliWinsaga safety for High valtage
@k inmsllaafndnsineuseariasing O 2 dmnlaraindanuauszuusiniwiuazuaade Log out Tag out
Os AasaUAERuTRaLdTaeas ASasdng vie qunsafiRenmnafs O 4. nsdalfRaudyiniuswiugs dacilinans vieddunnyniuauguaatdas
O s. tulafldrheniuvihsasduauadiniy O 6. andusdnalasfufediinnaioodilniney
qﬂnsnfﬂmﬁué’umwdquﬁaLtaz'a_ﬂninf'ii'w%"‘mmwwmu Personal Protective Equipment and Life - saving equipment
O 1. gadlaeng Jﬁ : O 2 neflamis 3 O 3. seavineng -’
fusuausan/iasw/iuau (Hoist/Cranes)
wasnisAnalaaanad i uIusan/iAsY Safety for Hoist/Cranes

.

STai ok :
QO 1. enans s, 1/ fufidusesiunistineuss disduiudu didgann uasdianzdan O 2. amaseuszuunisvinauseniawiludi aeada feudald

- o e A . B RN s S S

O 3. winasuiinnuguiiu 3 wes sesdtulaniausmsduuaslasdtanziumn O 4. wruufundatndan 1 69

O s. fduwansandunmeviarreaiuandunse lwdunaiininafaudie@eans O s nadfgaivdumsuliaunsonaaiiugaiiviniseanfayed siasdl
. d

v o W as i o« . .
|ty ueesine qﬂnimﬂmnuaum‘mmuqﬂammzqﬂnimﬁw%mmm:mu Personal Protective Equipment and Life - saving equipment
&
O 1. dndalisfauuuiinea a O 2 gdflamis &
a oo -
F1USUUNAUBINTA (Confined space)
Namimqﬂﬂqummﬂ'luﬁmuﬁé’um N1A The Measurement conditions in Confined space

1, 3Ncueendiail (FaesuInngn 19.5 % ualuiiu 23.5 %) : 2. WsunouasTolw LA 10 % LEL

3. Pnuanaaiiaue szy

adtasAIain Tufingaa L L
WRsMeANaLaan d L URSLAINA Safety for Confined space
O 1. fufiRen disede droua fayanm dechunifineusualduaygmamunguaing O 2. fuasadrsluiihenaieome
O 3. fufiFendigramudouss anysnleclifinoufininfanuanimagenm O 4. fravdesaadegmadn - sannasaan
Os. 'qﬂmm‘ﬁﬁwmlﬁ’munn?EuﬁTm'aq'luﬂmwﬁws”ﬂulﬁmmmzﬂaamﬁﬂ on ﬁqmsr?uﬁuﬁl,mgamﬂwLﬁauluu?mmﬁﬂﬁuﬁmu
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DAIKI ALUMINIUM INDUSTRY (THAILAND) CO.,LTD.
Report Training New employee on 26 June 2026 (New employee)
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ﬁ@ﬂﬂaaqﬁamqﬂi%ﬂo‘llﬁﬂu §111n3 2569 (Accident summary case on March 2026)
s | nm 1nagiiAmag 01441U A wa
Sudu| dho [ weun | wEn | wihd ng Accident o - ana 01| Age AunaMsnagLAIe Juuse | um NG
No. | Section| Dept. | Company | Position Shift u S | nm Name Age | of How 's accident Sevirity [ Baht Remark
Time Day Date | Time Work
1 | PD | Sorting| DIK |AsstLeade| Day |ngwaud| 12 | 112 [wegdsw quied 48 [10Y 4MFuit 13/3/26 1721 11.00 . vaiziiazihan R24 T NON
Auoonin Juhsaudalalunaas udrilovessauualan Tl Taundam'ld
Suanudone
On 13/03/2026 at 11:00 a.m., while preparing to take vehicle R-24 for refueling, the operator noticed that a
waste bin was overflowing. A backhoe was then used to compress the waste; however, the backhoe arm
struck the roof, resulting in damage.
Remark: PRD = PRODUCTION NON= NON ABSENT
PROP = PROPERTIES AB=  ABSENT
m%"'sa %ﬁﬂﬂu MIABINEILIA (Meadical Treatment) 0 UMM
(WEMYANIF gaa) My Mafadnig (Employment/ Benefits) 0 um
dwhiinnulasadelumshauseduinam AnSwdaudene (Property Damaged Estimate) WD UM
39U (Total ) 0 M
ayladfeiAmeszduion mmew 2569 (Accident summary case on April 2026)
s | nm 1nagiiAmeg 01991 A wa
oua| fhe | uwun | 1SR nihin ne Accident o - ana oAl | Age AunaMsnagUAmIe Juuse [ um HINBIKE
No. | Section| Dept. | Company | Position Shift u S | nm Name Age | of How 's accident Sevirity [ Baht Remark
Time Day Date | Time Work
4 | PD [Shippingl DIK | Operator | Day ani | 24 [ 0910  Augvdud yynszan 39 |5y am[Tuit 270426 191 09.10 u. vaigfguguausazdladlufingy ngot oonTasldiaw

1904939 Forklift ¥111%a1891v0930 Forklift @149 111 Ingot 1119 Ingot &1

Vo &
laurunsziiiowuan

On 27 April 2026 at 09:10, Mr. Suksa:

n attempted to remov

e the tarpaulin covering the ingots using a

forklift. During the operation, the right fork tip struck the ingots, causing them to topple onto

the floor tiles,

resulting in damage to the tiles.
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(Fire Pump Performance Test Report 2024)

= QJ =) = L) s =
U3HN laf ogilitiey Budan3
Wszimalne) 31ia

N599U52809)

1hoU Ngueu 2567

& ar S A S o ow
13 Inlsme BuBElEse sna

. o ' »
19/29-30 Wy 13 3l 56 n.uaiiun{ wasary Fargu nnw. 10240

CO  Tny: 0-2733-4614, 027334615, 0-2733-4616 uvlnei: 0-2733-1617

AN

L seaunsnagelssaninmveunsesgunndumas

(Fire Pump Performance Test Report)
2. mwuammmﬂawﬂﬁz?’m%mwmmm‘%mgm%ﬁ’mwaa
3. 1BNANTVIFAIVRNOUNMINATOU
4. Swaziduaveuniesile TafiAm Yo umInase

5. S1azPgavoya NFPA. 20 & NFPA.25 (ifgadieq)

DaPyissh i a or Testindex Repem_Fire Pumphindes.
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DAPyrotsch Enghiring

(Fire Pump Performance Test Report)

ajong i ild Atuminiy uf

B Aol Testinder, Ropan_Flre Pursgindo

ANNUAL FLOW TEST REPORT

FOR THE MONTH OF JUNE 2424

ELECTRIC MOTOR FIRE PUMP

Project Name : DAYKI ALUMINIUM {Rayong plant) Service Date : 14/06/2024 Time : 8:00
Jobno.:  PG524096-A Contractno.: - Technician : Mr.Apirak Thavonsin
Customer Name : DAIKT ALUMINIUM INDUSTRY (THAILAND) CO.LTD. Engineer
Address:  7/412 Moo 6 T.Mabyangpora, A Pluakdaeng , Rayong 21140 Remarks :
Tel : (096) 3244615 Fax.: Hagihusummisyininigamgueghsumts
Attention:  AwITIITU gUIITLTM]  Date: 14/66/2024 HOFFY
UNIT DATA

PUMP MOTOR CONTROLLER
Pump Brand : EBARA PUMP Erand ; BROOK CROMPTON Control Brand :
Model : 100x80 FSTA Model : T-DF200L8-2 PTC 1R Model
SN : 830722 S/N : K71676R FRAME : SN

[ ULLISTED [] FM APPROVED

[[JuLLisTEe ] FM APPROVED

[uListep ] FM APPROVED

Pump Speed ; 1pm. Speed : 2,955 rpm. Power Supply : 380 V., 3 Phase, 50 Hz.
FlowRate gpm. Type : « Horse Power : 37 kw, Typestart : [ |D.O.L [7] Star-Dela
TDH. H psi. Power Supply : 380 V., 3 Phase, 50 Hz. GAulo transformer

Max. Worldng Pressure :  psi.

Fall Load : A

PRE - START UP DATA

1. Suction Valve [7] Passed [[J MNotPassed I:] N/A
P 2, Discharge Valve B Passed D Mot Pagsed E’ N/A
g [P Toboad ball bearimg Passed T Mot Passed 0O na
4. Qutboard ball bearing |Z Passed D Not Passed D N/A
M 5, Packing seal (front & back} [7] Passed [[] MotPassed O wa
P 6. Lubrication Passed [J NotPassed [J ™A
7. Vibration Passed [[] NotPassed 1 wa
MOTOR TEST
. L. Inboard bell bearing Passed [CJ NotPassed O ~wa
° 2. Outboard bali bearing ] Passed [[] MNorPassed G N/A
T 3. Lubrication [C] Passed |:| Not Passed NA
o 4. Running amperage R=41.47 A, S= 20,06 A, T= 40,89 A Passed [ NotPassed [ na
R
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Pump Number : ELECTRIC MOTOR FIRE PUMP

dauﬁmnmaanﬂiz?m?m1w11mm?aagm‘i1ﬁ'mw3a

2. mnnaaamsnagevlszanEmmveunIesgurindumas

= = ¥ g ¢ 4 a4 o oo 2 ¥y 1 ¥ o oa
31# 1 msAaAuduges (Sensor) vednesiiotndnsins Iuaveai (Flow Rate) noluidunavidumaa

jong A yWo1{Fing Pump Anoual Temtindes Repon_Fire Pumplindcs,




(=) = "l : o =
mwuermmiﬂmﬁauﬂizammwmam'saag‘umﬂm‘wm

Pump Number : ELECTRIC MOTOR FIRE PUMP

'
= [

vaiiminagawnissgminguwaniuiions M 1 \@anmshaveunsesguidumas 0%)

ic Flowmeter

o

51li 1 9515 I1a (Flow Rate) fieuan'ld 31l 2 ArSIs0UVBIUBIABS (Motor Speed)

L

WAL 0 UABABUADUIT (gpm.) finuald v 2,990 seudeu R (pm.)

31/71 3 Suction Pressure Ho1u1 IAAY 4.5 psi. sli4 Discharge Pressure fisus Ay 120 psi.

J'l'lwuffﬂ\‘lﬂ'l‘a'ﬂﬂi‘l'ﬂilll‘izﬁ'ﬂgﬂ'I‘I'I'IJ'BN!.FI%EN%!"LIﬁTﬁUIWEQ

Pump Number : ELECTRIC MOTOR FIRE PUMP

v
[

. o 4 Sy A woa - | C] 0w s
VUEMNMINATDUATOIFULIA W WAIUUN AR AN 1 (N ﬂ§1ﬂ1illﬁﬁ‘ljﬂﬂlﬂjﬂw‘lﬁl]1ﬂﬂj!lWﬁQ 0%)

HIOKI
IREO-10F

AC. CLAMP METER

CAT B soov
CAY W so0v

HIOKI
3280-10F

AC CLAMP METER

o e

310 7 nszuavemeinla s. o ldiiy 28.36 Amp.

1lit 0 nszuaremesilar T. e Idwiniy 28.84 Amp.

31 10 us e Ieltuter RT. ferush Idimiy 393.3 Vol



w
a_ ar

Mmuuaeamsnagevlsaniawusunsesauiiduwas
MNUFNIM INANBIEANTNIWIDIATDITUTNIA WAL

Pump Number : ELECTRIC MOTOR FIRE PUMP

vazihmmeaewnIesguivumaiuiings i 2 Fianmsliaveunesamidumas 25%)

Ui 11 8515 lva (Flow Rate) figusirld 2101 12 AnuiFaseuveanmes (Motor Speed)

IMIAY 50.800 LNAABUARBUTA (gpm.) neum 18 oy 2,986 souReUT (rpm.)

711 13 Suction Pressure figua ldvifiy 3.5 psi. 310 14 Discharge Pressure fua Tawhau 120 psi.

MnueaImsnagelszantnmue un3edg IR LINGS

Pump Number : ELECTRIC MOTOR FIRE PUMP

o & Pw oo w o e odo 4 LT
AUENNITNATDUATBIFUIAVNNAIUUNNND AN 2 'ﬂBFIi'It'ITi"l‘r!ﬂ’lll‘)ﬂlﬂﬁﬂﬂﬁﬂ“'lﬂlll‘ﬂﬁﬁ 259

7171 19 nszuanomedive T. Rewaldiny 31.75 amp. 317 20 usedn Ilfhule RT. g ldimaiy 394.9 Volr,



MungaInsnagelsEanEmmusansssgihgumaa

Pump Number : ELECTRIC MOTOR FIRE PUMP

w
] [

o A L S | a_ a & 5o a
AUSMNINATOUNTBITUHIAVINAILUNOHD 71T 3 Iﬂﬁli‘lﬂ'l‘ﬂ‘ﬂﬂ‘llf)ﬂlﬂidﬂﬂu 1NUINAY 50%)

#117 |

Unrasonic Flowmeter

Muraaamsnagavilszanimwus unosaunduInas

Pump Number : ELECTRIC MOTOR FIRE PUMP

1 wr

o 4 B e e e & & LV
AU NMINITNATDUIATDITVINANWAIUUNDHD AN 3 mm'nm:ﬂnnmaamimnummmwaa 50%)

@

311 21 w5115 Ina (Flow Rate) a4 Ui 22 n1mBE 580D IUBIADT (Motor Speed)

PSR L

1l
A '

WA 101.252 unaa@UADUA (gpm.) figue 8 iy 2,987 seudeud (pm.)

o w

717 23 Suction Pressure A1 IAWIAY 1 psi 51111 24 Discharge Pressure e Iy 115 psi.
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= P ] _ ar i ' e
71 25 nszumuowesile R, B Ay 36.09 Amp. 31001 26 ns e Tfuna RS, e mua gy 394.2 Vol
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AC CLAMP METER

710 27 nszuavemesive s. Ne a1 1A 34.66 Amp. 517 28 usasu Ibiua ST. Aeun11dinaiy 394.5 Volr,

711 29 nszunwowmedtla T. fiswan Taimiiy 35.27 amp, 317 30 nsedn Irlihua RT. figruan1divafiu 395.6 Volt,
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Pump Number : ELECTRIC MOTOR FIRE PUMP
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Ultrasonic Flowmeter

7107 31 6A5113 M@ (Flow Rate) 18 1uem 1d 7111 32 AmEaseuvnINBIADT (Motor Speed)

e

M1AY 150.458 unaaaUABUTH (gpm.) gt la iy 2,984 seuABUNT (pm.)

9 v W

7119 33 Suction Pressure fig A1 IEMINL -3.5inHg. 31171 34 Discharge Pressure #1811 1819170 110 psi.
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Pump Number : ELECTRIC MOTOR FIRE PUMP
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AC CLAMP METER
e
,l 1001
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4 o ' a o iy " o
717 35 nszuauemesiva R. fiswuar dinIf 39.48 Amp. 7105 36 us i Irbiurler RS, e Idiaiy 394.3volt,

7171 39 nsznauemesva T. Ao IdnTy 37.70 Amp. 3115 40 s afu Il RT. Figtuar vty 3952 Volt,
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Pump Number : ELECTRIC MOTOR FIRE PUMP

o 4 P wo s woa (- G-y, 4 S oa
VUMM TNATDUIATDITUHIALIWAIVUNNHD AN 5 (TIﬁ‘i'lﬂﬁulﬂﬂ‘lm\i!ﬂiQQ'HH'IGHH‘WQQ 100%)

PHT

Ultrasonic Flowmaeter

31l 41 8a51m5 1@ (Flow Rate) Aieruald Ui 42 mwiSaspuveueaad (Motor Speed)

A1 200.414 UNAABUABUIT (gpm.) fig i 1d iy 2,983 seUADUIR (rpm)

& . dr w1 e : - X S gy oW .
3119 43 Suction Pressure finum lamny -10 inHg. 31l% 44 Discharge Pressure g 1Ay 105 psi.
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Pump Number : ELECTRIC MOTOR FIRE PUMP
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AC CLAMP METER

A oo ori Bl ; " s
310 45 nszuauomesiva R, e 18D 41.47 Amp. 1071 46 usaduTfura RS, Ao I8y 394.7 Vol
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AC CLAMP METER

7t 49 n3zuctuoimesive T. g1 Aty 40.89 Amp. 310 50 usadi Irtfudar RT. Fe At IdiA 396.0 Vol
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Pump Number : ELECTRIC MOTOR FIRE PUMP

. 4 G e e o O - g 4 P oa
VUZMNTINATBUATITUHIALIWAIUUNNHD AIN 6 !I!ﬂf}‘ﬂﬂ1‘§1ﬁi‘l1}ﬂ\1[ﬂ§ﬂﬂgﬁu1ﬂﬂ!ﬂﬂﬂ 125%)

P1

Ultrasonic Fiowme|

51i 51 6n51m13 Tra (Flow Rate) o1 14 71l 52 AT aTBUYBINEIADS (Motor Speed)

WA 250,000 LABRBUABUNT (gpm.) fisua1d iy 2,979 seureud (pm.)

317 53 Suction Pressure AB AT AL -15 inHg, 71l 54 Discharge Pressure fig 1A 1Al 99 psi.
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Pump Number : ELECTRIC MOTOR FIRE PUMP

o A H o e et L - Y ! Tow
AVUEMMNTNATDUATIITUHNAVWAIVUNDHD AN 6 (NOAS [[!1§‘1H€l'llf)\1mﬁl\iguH'lﬂ‘lll.‘WiN 125%)

3107 59 nszuavewmeda T. fivud1l

Yo

AN 43.1 Amp.

g1Jil 58 usadnntfuder sT. A

3117 60 usasn Tl RT. Reuat IdiviAy 394.4 volt.
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Pump Number : ELECTRIC MOTOR FIRE PUMP
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vaiimsmagewnIesgundunastiufinna mn 7 (Mens1msTnavesniesguhduimada 150%)
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Pump Number : ELECTRIC MOTOR FIRE PUMP

T o

o 4 A woa a_ e & H -
AVEMMINATDUATDITUUIAVWAIVUNDHD AIN 7 (NOATIN I‘ﬂ?lﬂ’lla&lﬂiﬁ]iﬂﬂu 1AUENEAG 150%)

31l#1 61 82513 TMa (Flow Rate) Ao ua1la 710 62 AN 150VvBINBIAET (Motor Speed)
p

WY 300.923 NARABUABUT (gpm.) figu 1 1 2,976 SoUADUIRA (rpm.)

5117 63 Suction Pressure fiv1us 1AL -24 inHg. 517 64 Discharge Pressure feTud ldmny 90 psi.

E

{ o ' 1 o A v P ow
71 65 nszumvemeide R, vt Ty 482 Amp. 3101 66 usadu Tfude RS, figud ' ldivam 393.0 Vols.
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pFlow Technology Lid.

This Form Represents the Calibration Data for Unit Under Test as Described Below:

Customer: Model: P118i

Serial Number: v5200869 Scale Factor: 1.000

Sales Order #: Full Scale: (0~ £12)m/fs
Description of Test Standard

Flaw tested using a six-inch electromagnetic meter Krohne model IFS-4000F, serial number C7374-03/359.
This electromagnetic meter is used as a master meter and was calibrated against Krohne's master meter,

which is proven regularly against 2 fixed-volume tank. The calibration certificate of this tank documents the
tracebility to national standards, which realize the physical units of measurement according to the international

System of Units(SI).
1 T 1 N
- A M e A Y e :
4. F19AZIBHAUDIIAIDINDIATNNUVIDUNTITINATDY ... Calibration Data for Unit Under Test
| AVERAGE FLOW pOR{FLOW STANDARD) UNITUNDER TEST | o0y ¢ IppppaTABILITY
SV TOTALIZED ] TOTALIZED FLOW 2 PASSED
REFERENCE:(m"/hour); FLOW (L) @ (Ki) %)
299.88% 3 4998148 | 4922185 1 1015 0.06 C¥ES
174.787 02913111 2864252 1.017 0.18 YES |
46.602 i 776704 ‘ 761.615 1.020 0.i5 YES
Standard Deviation; £0,36% of Reading ’ Carbon Sieel Pipe I.D.=156mm, Wall=6mm

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

o -y
Calibration Conducted By

Page 1 of 1
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{ MOIRACLE INTERNATIONAL TECHNCLOGY COLTH

214 Bavpwaek Rd Bungpai Bangkse Bengkok 10260
Tel: 0086546478 Fam 0-2265-4649 hitprifororw.mitinth
ol W i

CALIBRATION CERTIFICATE

Customer : Pyrotech Enginesring Co. Ltd
19/29-30' ML 13 Sei Navamin 50, Navamin Rd., Klorgikhim, Ruengidum,
Bangkok 16243

Equipment : Pressure Gauge

Manufactiorer : WEKSLER

Model : W-BY 14YPIALWLILMIG

Serial No. o

iD No./Tag Ne. 2 C24166

Bate Received 4 19-Apr-24

Date Calibratesd 4 20-Ape-24

Calibrated by : Mr. Saruth Srichutikul

Calibration Method or Calibration Progedurs Used
in-honse method 1 CP-G7 base o DKD-R 6-1: Edition 3 2014,

This certificate is traceable to natioral standards, which rezlize the units of measurement according
to the International System of Units (81). -+

Result of Calibration

The reported uncertainty of measurerment was hassd on standard uncertainty mmsdtiplizd by a
caverage factor k =32, providing & fevel confidence approximately 95 percent.

‘This certificate may not be reproduced other than in full exeept with the prior written approval of
e Miracle International Technology Ceimpany Limited.

Page i of 2

Approved by: Soasv..? b T

{ Mr. Sarayuth Tochua)

Ceriifieate No ; L202404139-00401

E ¢ Ambicar T ey (25520
Refative Homidiry © (50 = 13Y%RI
UUC Reading STD Resding (psi) STD Reading (psi) LRI Ervor Uncertainty MPE Pass / ¥all
pai Before Adjusted After Adjusted psi % psi psi with Cuard
. e i e e e . ) Band
] 0.0 . T eee T 12 TR Pass
B4 P57 ~ 603 12 3.0 Pass
199 99.94 - 806 iz 3.0 Pass #
150 149.92 - 0.08 12 34 Puss
200 19992 - o.08 12 30 Pass
250 4980 - 020 i2 39 Pess
300 299.77 - 033 12 3.0 Pass
STD = Standard Passw  Jorrorf+ jancertainty] <= [MPE|
TYC = Unit Under Calibration Fail= lerror] + Juncertuinty) > JMPE]

MPE=  Maximuom Permissibie Error

Calibrated condifinn Pressure Medizm Air - Density = 1. 29 kg/m? (@ 20°C, 1 bar

Moumting Position Vertical

Reference Level at center of its dial

Conversios Factor Muliiply by 6,894 757 E+03 - Pa uzil
Trescription of UUC 3 Range 0-363 psi

Celibration Range §-300 psi

Seate Interval 5 psi

Resolaticn i psi

Condition As-Received ; New Item

The mensurment resudts mnd siztements of conformity with specification only rlate to the item catibated.
Measurement Standards Used & Traceabilify 5

The Iternational System of Units (5T) through

MIT Certificate Mo, 1.202311315-0001, 1.202311215-0002, L202311215.00035 for Pressure Calibrator 26 bar Serial No. 61612303,
Due 18-Nov-24

End of Certificare
Pege2ofZ



MIRACLE INTERNATIONAL TECENOLOGY CO.LLTD

214 Baogwack R4. Bongpei Sangkae Bongkek 50§60
Tel,t 0-2865-4647-8 Fua: (-2865-3649 hitpolvworw miindh

ok B SRR

5Bl CALIBRATION CERTIFICATE

o

i 4§
apeehin

Customer + Pyrotech Engineering Co_Ltd
15/20-30 M. 13 Soi Navamin 50, Navarnin Rd., Klongkhum, Buengkham,
Bangkok 102403

Equipment + Pressure Gauge

Muanufacturer : WEKSLER

Model T W-BY14YCBALWLILMTG

Serial No. HE

D No/Tag No. 1 £24-167

Date Received s ¥-Apr-24

Date Caltbrated s 2-Apr24

Calthrated by + Mr. Saruth Srichofilul

ﬁi_ﬂﬁrﬁﬁﬂi‘a’ﬁd’é{ﬁﬁé{-é Cafitirdiifon Procedure Used

In-house mefliod : CP-07 base on DKD-R 6-1: Edition 3 2014..

This certificate is traceable to national standards, which realize the units of measurement acoording
¢ the International System of Units (8I).

Restitvef Colibrarion.
The reported uncertainty of messursment was based on standard uncermainty multipiied by a
coverage factor k= 2, providing s leve! confidence approximately 93 percent.

‘This certificate may not be reproduced other then in fill sxeept with the prier wiitlen approval of
the Miracle International Technology Company Limitad,

Approved by: &myv&-}fﬁ

{ M. Sarayuth Tochua)

Page 1 of3

Cerlificate Na : L202404189-0002
Environmeni  Ambient Termperature’s 25 =2°C
Retative Humidity = B0+ 15)0eR3T
Negative . . - e

UUC Reading  STD Reading (inlfg}  STD Reaiding inHg) UUCErrar  Uncerttingy  MPE  Pass/Fall

intlz Before Adjusted After Adjesicd inHg +iaHg imHg  with Guard
360 I . . a2 024 63 Pass
258 -2495 ~ . 008 024 4.3 Pasg
-20.8 -19.94 = ~0.04 0.24 03 Pass
-154 «14.96 o -0.04 .24 03 Pass
-10.0 £54 S -0.06 §24 23 Pass
=54 456 - -0.04 924 43 Pass
80 ae0 . T 03 Pass
‘Marked * are not included in the NEC-ONSE acoredilation schedule far ot iaboratory. ’
STD = Siandsrd Pass=  [error]+ [uncertaintyf <= PMPE|
UUC = Tait Under Calibration Faill = |erzorf + jancertointyt > |MPE}

MPE=  Maximum Permissible Error

Catibrated cendition : Pregaoe Medim Air: Density= 119 kghn® @ 20°C, 1 bar

Mounting Position Vertical

Reference Level at cemer of its Giat

Convarsion Factor Muktiply by 3 386 389 E+03 - Pa unit
Description of TUC 1 Rahge {~30)-0 inHp

Calibration Range (-30)0 ieHp

Scals Interval 1 inHg

Resolotian a2 mHg

Condition As-Received : New fom
The ipeasurment, results and satements of canformity with specification only relate to the fam catiramsd,
hiexserement Siandurds Used & Traceabifity ¢

The Interautional System of Usnits (33} through

JRPC Certifivate No, £L1-P230057 for Reference Pregsnre Manitor Serial No. 1598, Due 059-Nov-24

Page2of3



Certificate Moz 1L202404189-0002

Tnvironment  Ambisst Temperalure (25H2PC
Relztive Fumidity : {56 15%RE
Positive
CUC Reading  5TD Rendiug (psi) ST Keading (psi) UUC Ervor Uncertaimly MPE Pass / Fail
psi Before Adjasted After Adjusted sl = psi sk with Guard
e . . . Band
5.0 0.0 - oo T hae T TdET T Pas
50 498 = 002" 0.26 43 Tass
160 258 - G2 ©o826 a3 Pass
i50 1499 - 201 026 03 Puss
20,0 1599 - 401 026 43 Pass
250 2497 -~ 603 524 43 Pass
300 30.01 w .01 026 03 Tass
STD = Stundard Pasa=  Jecrori+ juncertalnty <= [MPE]

VUL = Unit Under Calibration

MPE= M=aximum Pernissible Error
Pressure Medism

Calibrated condition ¢

Mounting Position

Fall=  [error] + Jeacertsingy] > {MPE]

Air: Density = 1.19 kg/in® @ 20°C, 1 bar
Vertical

Reference Level =t genter of its disl

Conversion Facior Adultipfy by 6.894 757 E+03 - Pa mmit
Deseripfion of UUIC ¢ Range ©-30.psi

Calibostion Rangs 0-30 pi

Scale Fatorval 1ps

Resohution 02 psi

Condition As-Reesived : New Ttem

The meestrment results and staiements of sonformity with specification crly relate to the item calibrated
Mensueernent Standards Used & Traccability:

The Interaationsl Systan of Units (ST} through

MIT Cestificacs Me, L202311215-0001, T.202311215-0002, L202511215.6003 for Prossure Calibrator 26 ber Serial ‘No. GLO1Z303,

Due 18-Mov-24

End of Certifieate

Page 3 o3

Liquid Filled Ganges, S
Bronze Tube, Brass Socket

+3-2-3% Accuracy

= Available ‘m , SDm, 63mm and « Dual scale diats with bar/kPa in blue {inner

100mnm sizes scaled; psi in black (outer scale}; on white
= Stainless steed case and ring with plastic background
window + Panel mount kits available

« 14 NPT back connection available in 40mm
size; 4 NPT lower and back connection avail-
2ble in 50mm ard 63mm sizes; ¥4 NFT lower
cornagtion available in 100mm size

CATALDG NUMBERS

5200 4 b (1400 1PR) - — —__|avioverecw{evieyPrawl  —
T AT o0 O L s f R r ] RYIVPJBCW | BY1TYPJENI | BYITYPJALW | BYIZYPMOW | BYIZYPMIN ¢ BYIRILY

0600 st ang 062 b (400 kPa} - - - BY1ZYPRACH B VPR, -
0100 psi and Y70 bar (400 kFa) BY10YPPSCWS BY11YPPACW | 8¥11YPPALW | BYI2YPPACH] BY1ZYPPALW | SY14YPPALW
02000 psi and (/140 bar {14,000 P} —_ — — FrIZESIEW ] BY12YPSUW -
3000 psi and V210 bar {1 300 kPa) BY10YPTECWS BY11YPTACW | BY3TYPTALW | BY12YPTACW | BYIZYPTALA | BY14YPTALW
JH5000 psi (85,000 kP BYEOVPYSCW | BYI1YPYACW | BY 11YPYALIV | BY2YPYVACH | BYI2YPUAIW | BY14YPVALM
016,000 ps| iPa) = BYTIYPYARW] BY(YPY4UN | BYi2YPYACW | BY12VPYALW | BY14YPYALIW

To order: specity 10-digit “catzlog number” from above table. For panel mount gauges (back connaction only) add “-UG" to 10~
digit catalog number,

Iﬁ:ﬁg&mme" A B c % E ¥
= fren 25 m T8 07 [ m
A 5 % T § 5 Ei
pos o 28 113 P13 ] [ s
i m B ) 5 10 5 7
W gy L ] i FxT] e i 388
£ mn 1 % i T 7 5
o Inch: s T T8 6 :
mm BvioY mm 45 25 41 4 %
= Tnsh 27 i 3 5
I LA % % 5 = ”‘
nch 362 RE] 76 36 "

40mm | Ineh 236 102 189 643 0.44 094 034 0.20 010 | MEX08
Gamp | mm &0 26 48 He 13 24 ) 5 260 | MIX08
S0mm |_loch 283 126 238 857 056 047 1.18 0.2 0.10 | M5X08

Samm | Ich | 327 | 126 | 280 | 0&7 | 085 | 047 | 140 | 024 | 010 | MSOS
Clamp | am 8 32 7 146 | w2 | 12 %5 ] 250 | w508

Dbl Size

Gronkeclion Locaflon Back Bollom Bk Bottom Batlom Tt
Conoacllon NPT % [ % % % ] ETOYPTACW
Bange (pelbarfifa)

ST vac and 10 b (100D kP BYHTYYCSCW | BY4TYVCACW ] BYITYVCALW | BYIZYVCALW | BYI2YVCALY, BY1AYVCALW

ki (0gw201 St EYIVCBACW | BYIZYCBALWY  —

SIYG0 pi and =144 ber 1=10V400 P2} BY1OVCCRCW | BY1IYCLACH ] BYIVGCALA | BY2YCCACW | BY12YCOALW § BY14YCAIW!

A07150 pi and <0710 ber 1901060 EP2) — — — BY12¢CEAOW | BVZYCE4W -

015 pefand 01 bar (180 5} — - - BY2YPOACW] - -

1430 psfand 2 ar (200 Py BY10YPDACW | BY11YPO4CW | BY11YPDALY § BY1ZYPDACW BY1ZYPRLW | BYIAYPDAW

040 i ad 04 bar (520 (o} BVIIYPERCW | BY1TYPEACW | BYITYPESLW | BYT2YPEACW | BY1ZYPEALW | BY14YPEALW

100 el ared 077 bar (700 P2} By 10YPRRCH | BY'1 TYPRICW | BY1TYPEALLY | BY{2YPRACW | BY12YPFALW | BY1IYPRALW

160 pel and 0411 bar [11D0Pg) BY{0YPGBCW | BYTTVPGACH | BYTIYPRALW ] BY1ZYPGACW! BYIZYPSALIN | BY1YPGALW




5. Swazdeaioya NFPA. 20 & NFPA.25 (Dedeq)




CONTENTS 205
Contents
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11 Scope 20-7 .
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13  Application. 920-7 6.1  General 20— 99
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4.15  Pipe and Fitings. 20-19 9.4 Volwage Drop. 20-38
416 Suction Pipe and Fiitings. .. 20-19 9.5 Motors. 2038
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i-ié {h'\)’::e?m eﬁ)":\'?n - ig: ;g Chapter 10  Electric-Drive Controliers and Accessories ... 20— 40
" st Devices. 10.0  General. 20— 40
4.2%  Steam Power Supply Dependabilicy. .
d 10.2 Location. 20-41
4.2¢4  Shop Tests. 20~-24 -
= - - 1¢.3  Conostruction. 20-41
425  Pump Shaft ROWUOD. cuneiserseremseenas . 20-325
16,4 Components. 20— 42
496 Other Signals. 20-25 5 o
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IMPORTANT NOTE: This NFPA d i is made ilable for
use subfect to importd notices and logol disclatmers. These notices
and discloimers appiear in all publications containing this documeni.
and may be furmd wnder the heading “Impurtant Nofices and
Biselaimers Concerning NFPA Standards.™ They can also be viewed
at e afpa.org/ discloimers or obfuined on request from NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NEFPA codes, stendards, recommended practices, ond guides (ie.,
NFEPA Stawdords} are rel i on scheduled revision cycles. This
edition may be superseded by a later ong, or # may be amended
outside of its scheduled revision cyele through the issuance of Terta-
teve Inferim Amendments (TIAs). An official NFPA Standard of any
point in time copsisis of the current edifion of the document, together
with ofl TIAs end Erraic in effect. To verify that fiis document is the
current edition or to deiermine if it has been amended by TTAs or
Frrata, flease consult the National Fire Codes® Subserifition $ervcs
or the “List of NFP4 Cades & Stondurds” of wwanfpe.org/docinfo.
In eddition to TIAs end Errata, the document information pages alse
include the oftion to sign wp for alarts for individual documents and
{6 be invokoed i the develapment of the next edition.

NOTICE: An asterisk {*} following the nwumber or [fetter
designating a paragraph indicares that explanatory material on
the paragraph can be found in Annex A

A reference in brackets [ ] following a secion or paragraph
indicares material that has been extracted from another NFPA
document, As an aid o the user, the complete titie and editdon
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational secdons are given in Annex E. Exmacted text
may be edited for consistency and siyle and may include the
revision of internal paragraph references and other references
as appropriate. Requests for intexrpretadons or revisions of
exmracted text shall be sent ro the technical commitiec respon~
sible for the source document.

Informetion on referenced publications can be found in
Chapier 2 and Annex E.

Chapter 1 Admiuistration,

I.1¥ Scope.

1.1.1 This standard deals with the selection and installaton of
pumps supplying liguid for private fire protecdon.

I1.12 The scope of this document shall include liguid
supplies; suction, discharge, and auxiliary equipment; power
supplies, includicg power sapply arrangements; electric drive
and conmol; diesel engine diive and conirol; steam turbine
drive 2nd control; and acceptance tests and operation.

1.1.3 This standard does not cover system ligquid supply
capacity and pressure requirements, nor does it cover require-
ments for periodic inspection, lesting, and mainzenance of fire
PUIP SYSTEmS.

SEFESHIS = Revisions. 4 = Text delecions and figure/table revisicns.

oot &

=Section deledons. 8= New material.

1.1.4 This standard does not cover the requirements for instal-
lation wiring of fire pump units.

1.2 Purpose. The purpose of (his standard is 1o provide a
rezsonable degree of protection for lfe and property frowm fire
through Installadon reguirements for sadonary pumps for fire
protecjon based upon sound engineering principles, test data,
and field experience.

1.3 Application.

1.2.1 This standard shall apply 1o cenmifiugal singlestage and
multistage pumps of the horizontal or vertical shalt design and
positve displacement pumps of the horizontal or vertical shaft
design.

1.3.2 Requirements are established for the design and mstalla-
don of singlestage and multistage pumps, pump drivers, and
associated equipment.

1.4 Retroactivityy. The provisions of this siandard reflect 2
consensus of what is necessary to provide an acceptable degree
of protecdon from the karzards addressed in rhis standard az
the time the standard was issued.

1.4} Unless otherwise specified, the provisions of this scand-
ard shall not apply to facilities, equipment, strecties, or instal-
latons that existed or were approved for consuuction or
installation prior o the effective date of the sandard. Where
specified, the provisions of this standard shall be retroactive.

14,2 In those cases where the autherity having furisdicton
determines 1hat the existing situation presentis an unacceptable
depree of Tisk, the authority having jurisdiction shail be permit-
ted w apply retroactively any portons of this standard deemed
appropriate.

1.43 The retroactive requirements of this standard shall be
permitted o be modified if their application deazly would be
impracdcal in the judgment of the authority having jurisdic-
ton, and only where it is clearly evident that a reasonable
degree of safety is provided.

1.5 Equivalency: Nothing in this standard is intended to
prevent ithe use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, durabil-
ity, and safety over those prescribed by this standard.

1.5.1 Technical documentation shall be submitted to ihe
authority having jurisdicdon 10 demonsirate equivalency.

1.5.2 The system, method, or device shall be approved for the
intended purpose by the authority haviog jurisdicdon.

1.6 Units.

1.6.1 Mewmdc unis of measurement in this standard are in
accordance with the modernized metric system known as the
Intexnational System of Units {S1}.

1.6.2 Liter and bar in this standard are outside of but recog-
nized by SL

1.6.3 Units are listed In Table 1.6.3 with conversion factors.

1.6.4 Comversion. The conversion procedure is to multiply
the quantity by the conversion factor and then round the result
to an appropriate number of significant dgits.

L.6.5 Trade Sizes. Where industy utilizes nominal dimen-
sians to represent materials, products, or performance, direct
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3.3.67.2 Transfer Switch.

33.67.2.1 Aufomatic Trangfer Switch (ATS). Selfucting
egquipment for transferring the connecied load from one
power source to another power source. [110, A19)

i
235.67.2.2 Manual Transfer Switch. A switch operated by
direct manpower for transferring one or more load conduc-
tor connections from one power sonrce to another

i 3.5.68% Torsional Couvpling. A driveline component capable
of transmitting torque having a very low spring constant along
the axis of rotation to detune the driveline and move any
damaging resonances safely below operating speed.

3.3.69 Total Discharge Fead (). See 8.3.20.2,
3.3.70 Totzt Head {F}, Horizontal Pumps. See 5.3.29.3.1,

3.3.71 Towl Mead (H), Vertical Turbine Pumps. Sce
3320382

3.3.72 Total Rated Head. See 5.2.20.4.
5.3.75 Total Suction Head (). See 3.5.295.

5.5.74 Total Suciion Lift (k). Suction lfi that exists where the
total sucdon head is below amiospheric pressure. Toral sucdon
lify, a5 determined on test, is the reading of & liguid manoweler
at the suction nozzle of the pump, converted 2o feet (meters)
of liguid, and referred 1o danim, minus the velocity head at tae
poin: of gauge attachment.

3.3.75 Valve.

3.2,75.1 Dump Falve, An automatic valve installed on the
discharge side of a positve displacement pump o relieve
pressure prior 1o the pump driver reaching operating speed.

3.3.75.2 Pressure Control Vakre. A pilovoperated pressure-
reducing valve designed for the purpose of reducing the
downstream, water pressure to a specific value under hoth
flowing (residual} and pouiflewing (static) conditons. [14,
3.3.75.3 Prosurc-Reducing Valkoe, A valve designed for the
purpose of reducing the downstream, water pressure under
both foving {residual} and nonflowing {static) conditicns.
14, 20501

3.3.75.4 Religf Valve. A device that allows the diversion of
liquid te limit excess pressure in a system.

3.3.75.4.1 Cireulation Religf Velve. A valve used to cool a

pump by discharging a small quantity of water. This valve is
separate from and independent of the main relief valve.

3.8.75.5 Suction Pressure Regulating ¥alve. A pilovoperated

valve installed in discharge piping that maintiins positive

pressure in the sucdon piping. while monitoring pressure in

the suction piping throngh a sensing line.

2.3.75.6 Unloader Valve. A valve that is designed to relieve

excess flow below pump capaaty at set pump pressure.
3.3.76 Variable Speed Pinilis Mg Lo LoleTs.

Lilain S EVEVERERLENN 2 oR TR
W 3.5.76.1 SelfRegulating Comtrol. The pordon of a self
regnlating variable speed fire pump vnit that controls the

puimnp speed and power.

ERARUANEE = Revisions. 2 = Text deletions and fgure/mble revisions.

= = Section deletions.  §%¥ = New inaterial.

W 3.8.96.2* SelfRegulating Varioble Speed Fire Pump Unit. A

Factory-built integrated fire pump unit consisting of pump,
driver, and variable speed control unir, configured to main-
tain the ser pressure until the maximum power draw is
reached, while acting as a variable speed pressure imiting
control and/or a variable speed suction limiting control

&  3.3.76.3 Variable Speed Pressure Limiting Coutrol A speed
control system usedt to limit the wal discharge pressure by
reducing the prang driver speed from rated speed.

M 5.8.76.4 Variable Spesd Fump. A fire pump with variable
speed pressure limiting control or a self-regulating variabie
speed fire pump unit.

3.3.765 Pariable Speed Suction Limiting Control. A speed
control system used to maintain a minimum positive suction
pressure ai ihe pump inkt by redicing the pump driver
speedl while monitoring pressure in the suction piping
througl a sensing line.

3.3.77 Velocity Head (k). See 3.5.20.6.

275.8.78 Vertical Fire Protection Zone. A vertical zone within a
high-rise building that is supplied from a fire punp{s) and/or
water storage rank(s).

¥ 3.3.79 Very Tall Building. A highrise building where the fire
protection water demand exceeds the pumping capacity of the
fire department.

3.3.80 Wer Pit. A’ timber, concrete, or masonry enclosure
having a screened inlez kept partially filled with water by an
open body of water such as a pond, Iake, or stream.

CHapETAT GendiRn Regqut

4.1 Pumps. This standard shall apply to centrifugal single-
stage and multstage pumps of the horizontal or verdcal shaft
design. and positive displacement pumps of the horizenal or
vertical shait design.

4.2% Approval Required.

4.2.1 Stationary pumps shall be sefected based on the condi-
tions under which they are to be installed and used.

4.2.2 The pump manufacturer or its authorized representative
shall be given complete information concerning the liquid and
power supply characteristcs.

423 A complete plan and detailed dam describing pump.
driver, controller, power supply, {ittings, suction and discharge
connections, and liquid supply conditions shall be prepared for
approval.

4.2.5.1 Plans shall be drawn to an indicared scale, on sheets of
uniform size, and shall indicace, as 2 minimum, the items fromn
the: following list that permin 1o the design of the syseem:

(1) Name(s) of owner and occupant

{2) Locadon, inchading street address

{3) Point of compass

{4) Name and address of installing conoactor

{5) Pump make and model number

{6) Pump rating gpm @ _____ psi pra

{7) Sucton main size, length, location, type and class/
schedule of marerial, and point of connection to water
supply. as well as depth 1o 1op of pipe below grade

2019 Edition
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e E;(’Eﬂ T
e ! L e
(10)  Water supply mformation including the following fow
test information, i applicable:

(2} Locaton and elevation of static and residual lest
gauge with relation to the elevation reference
point

(b} Flowlocaton

{c) Static pressure, psi (bar)

{d) Residual pressure, psi (baz)

(e} Flow, gpm (L/min}

{fi Dare

(g} Time

{h} Name of person who conducted the test or
supplied the informaden

(it Orther sources of wates supply, with pressure or
clevaton

2 iﬁ”ﬁsczpf?‘?'éz‘é}a%?wgplﬁfﬁz;%fﬁmﬂ;f:saWb
RIFET

Q(12) Pump driver detals inchiding manufaciurer and borse-

e e ?%’)? o
j A R LY i ELLven mjgggg;?é‘ §§z%§§f§ it
(13} Controller manufacmrer, ype, and rating
{16) Suction and discharge pipe, fitting, and valve types
(17) Test connection pipiag and valves
(18) Flow meter details, if applicable
{19) Pressure maintenance pump and controller arrange-

ment incinding sensing line details, if applicable

4.2.4 Each pump, driver, controlling equipment, power supply
and zrrangement, and liguid supply shall be approved by the
authority having jurisdiciion for the specific field conditons
encountered.

4.3 Pump Operation.
451+ FE

Means shalither
detsrmaine chja:tmthé five
S e e S
mzzne iR ERREE:

T e

4.5.2 System Designer,

T TR ER e

punip is operatng it 2 saustactory

4.3.2.F The system designer shall be identified on (he system
design documenss.

4322 Acceptable minimum evidence of quelifications or
eeriification shall be provided when requested by the awhorig
having jurisdicion.

4325 Qualified personnel shall include, but not be limited
to, one or more of the following:

{1} Personnel who are factory trained and cevidfied for fire
pump system design of the specific pe and brand of
systern being designed

(2)* Personnel who are certified by a natonaily recognized
fire protection certification organization accepuable o
ihe authority having jurisdiction

(%) Personnel who are registered, licensed, or certified by a
state or local authority

4.5.2.4 Additional evidence of qualification or certiicaton
shall be permitted to be required by the BUTHEERITRRE

ol st netea

Senon.

heacheirey

4.3.3 System Enstaller,

4.33.1 Instllation personnel shull be qualified or shall be
supervised by persons who are qualified in the installation,
inspection, and tesing of fire protection systems.

4.3.5.2 Minimum evidence of qualifications or eertification
shall be provided when requested by the authority baving juris-
diction .
£3.3.3 Oualified personnel shall inchide, but not be Jimitad
to, ene or more of the following:

(1} Personnel who are factory trained and cerdfied for fire
pump system installation of the specific type and brand of
system being designed

{23% Personnsl who are certified by a2 nationally recognized
fire protection certification organization acceptable 1o
the authority having jurisdiction

{33 Personnel who are registered, licensed, or certfied by a
stare or local authority

4.3.3.4 Additenal ewdence of qualification or cerd
ngallhbf permitted to be required by the BHRIEHE A
Hictitn
R A A

4.5.4* Service Personnel Qualificrions and Experience.

%5 A
M

4.3.4.1 Service personnel shall be qualified and experienced
in the inspection, testing. and maintenance of fire protection
sys{rms.

4£.34.2 Cualified personnel shall include, bur not be limited
to, one or more of the following:

{1} Personnel who are factory trained and sertified for fire
pump system servicing of the specific ope and brand of
system being designed

{(#}* Personnel who are certified by 2 nationally recognized
fire protection certification organization acceptable w0
thie anthority having jurisdiction

(33 Personnel who are registered, licersed, or certified by a
state or local anthaority

(4 Personme! who are employed and qualified by an organi-
zaton listed by a nationally recognized testing laboratory
for the servicing of fire protection systems

4.3.4.3 Additional evidence of qualification or certification
shaila%e permitted to be required by the FoibGrBTRAIEMGSE
TETOR.

yrsbaredriat

44 Fire Pump Unit Performance,

4.4.1% The fire pamp unit, consising of & pump. driver, and
controller, shalt perform in comphance with this standard as an
entive unit when installed or when components have been
replaced.

4.4.9 The complete fire pump unir shall be field acceptance
tested for proper performance in accordance with the provi-
sions of this standard. {See Section J4.2.)

PE4.4.3% Asingle entry shall be designated as having responsibil-

ity for acceptable unit performance of the pump, driver
controller, and transfer switch eguipment as required by this
standard.

2018 Editon CIEAGINGH = Revivions. 8 = Tewt deletions aud Egure/wble revisions,  # = Section deledons. T = New material
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4.5 Certified Shop Test.

451 Certified shop test curves showing heud capacity and
brake horsepower of the purmp shail be fiimished by the manu-
facturer to the purchaser.

45.1.1 For water mist positive displacement pusping nmnits,
certified shop test data, including flow, pressure, and house-
power, shall be provided for gach independent pump.

45.1.2 For a multistage muldport pump, certified shop test
data that include flow, pressure, and horsepower shall be provi-
ded for each outlet.

4.5.1.% For water mist positive dispiacement pumping units,
cevtified shop test data, including fiow, pressure, and horse-
power, shall aiso be provided for the fire pump unit with varia-
ble speed feanures deactivated.

4.5.1.3.1 The certified fire pump unit shop test dam shail be
developed by activating the ndividual fire pumps in the same
operating sequence that the controller will urilize.

4.5.1.4 For water mist posidve displacement pumping unies
will variable speed featres, certified shop test data, including
flow, pressure, and horsepower, shall also be provided for the
fire pump nnit with variable speed features activared.

4.5.1.4.1 The cenifted fire pump unit shop 1est dita shall be
developed by activating the individual fire primps in the sarne
operating sequence that the controller will uslize.

#%4.5.1.5*% For selfregulating variable speed fire pump units. iwo
additional certified. test curves showing the flow, net pressure,
power, and speed shall be provided for each pump operating
under the following conditions:

(1} In seli-regulating varisble speed mode with the pump
unit operating at copstant discharge pressure, as meas-
ured by the discharge pressure transducer, through the
design duty, and all flow rates from churn beyond
156 percent of rated flow until the maximum power draw
is reached

(2) In selEregulating variable speed mede with the pump
unit operating 2t constant boost pressure through the
design dury, and all flow rates from churn beyond
150 percent of rated flow undl the maximum power draw
is reached

4.5.2 The purchaser shall furnish the data required in 4.5.1 to
the authority having jurisdiction.

4.6 Liquid Supplies.
4.6.1* Reliability.

4£6.6.1 The adequacy and dependability of the water source
are of primary impormnce and shall be fully derermined. with
due allowance for its reliability in the future.

4.6.1.2 Where a water flow test is used to deiermine the
adequacy of the attached water supply, the test shall have been
completed not more than 12 pronths prior to the submission of
working plans, vnless otherwise permitted by the awthority
having jurisdicdon.

4.6.2*% Sources.

4.6.2.1 Any source of water that is adequate in quality, quan-
Gy, and pressure shall be permitted (o provide the supply fora
fire pump.

BHRAEIES - Revisions. 2= Text deletions and figare/mble revisions.

46,22 Where the water supply from a public senvice main 1=
not adequate in quality, quantity, or pressure, an alternatve
water seurce shall be provided.

4.6.2.3 The adequacy of the water supply shall be determined
and evaluated prior to the specification and installation of the
fire pump,

W 4.6.2%1% Where the maximum flow avaifable from the water

supply m

rated flow or the maximur: Aow
e

systemn (s)7REG ST feisy
ghate.

le oM Lper Il
deemed to be ade:

%4.6.2.33 The avallable [ow and pressure at the lire pump

discharge shall be adequate 10 meet the maximian fire protec-
tion demand.

4.6.24 For liquids other than water, the liquid source for the
pusp shall be adequate to supply the maximum required flow
rate for any simnltanecus demands for the required duration
and the required number of discharges.

4.6.3 Level. The minimum water Ievel of 2 well or wet pit
shall be determined by purnping at not less than 150 percent of
the fire purnep rated capadity.

4.6.4* Stored Supply.

£6.43 A stored supply plus reliable automaric refill shall be
sufficient 1o meet the demand placed upon it for the design
duratien.

4642 A reliable method of 1oplenishing the supply shall be
provided.

4.6.5 Head.

4.6.5.1 Except as provided in 4.6.5.2, the head available from
a water supply shall be fgured on the basis of = flow of
150 pevcent of rated capacity of the fire pump.

4.6.5.2 Where the water supply cannot
150 percent of the rated flow of the pwap At
UG /SuEten Hiesiabu the water supply
arcater of 100 percent of the rated fiow or the flow
the fire protection systcm(s)iﬂ EhmI
PHENTT, the head available’ pply
peqrﬁtth.(’}q“beﬂ%%ﬁggmg? the basis of the maximum flow
axailable 3EHEbne BEIRIBIE sicdon IIIY.

4.6.5.3 The head described in 4£.6.5.1 and 4.6.5.2 shall be as
indicated by a {low test.

4.¥ Pumps, Drivers, and Controllers.

4.7.1% Fire pumps shall be dedicated to and listed for fire
profection service.

ot 1 g2

4.7.2 Accepeable drivers for pumps ar 2 single installation shalt
be clecuic motors, diesel engines, steant nrbines, or a combi-
nation thereof.

4,7.3% A pump shall not be equipped with more than one
driver.

* = Bection deletions. 3 = New matesal. 2012 Edition
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4,94 Fach fire pump shall have s own dedicated driver
uniess otherwise permitted in 8.6.3.1.

4.7.5 Each driver or water mist positive displacernent pumping
unit shall have its own dedicated controllern.

4.7.6* The driver shall be sclecied in accordance with 9.52
{(electric moters), 11.2.2 {diesel engines), or 13.1.2 {stemm
turbines) o provide the required power to operate the pump
at rated speed and maximum pump load under any flow condi-
ton.

4.7.7* Maximnm Pressure for Centrifogal Pumps.

4.7.2.1 The net pump shutoff (chum) pressure plus the maxi-
mum static sucton pressure, adjusted for elevation, shall not
exteed the pressure for which the system components are
rated.

4.7.7.2% Pressure relief valves and pressuregregulaﬁng devices

in the fire pump installation shall not be used as a means w

mees the requirements of 4.7.7.1.

4.7.7.3 Variable Speed EAEAE.
4.7.7.3.1 Variable speed PlEHRS, as defined in this sandard,
shall be acceptable to Hmit spstem pressure.

#$4.77.8.2% The set pressure plus the maximum pressure
variance during variable speed operadon and adjusted for
elevaton shall not exceed the pressure rating of any system
COMPOnEnt.

4.8 Seli-Regulating Variabie Speed Fire Pump Units,

#4.8.1 Each variable speed selfregulating control unit shail
maintzin the factory-certified test data for variable speed oper-
ating conditdons.

D452 A selfregulating variable speed fire pump unit shall be
Factory assembled and listed as a unit.

i 4.8.3 Each selfregulating varizble speed fire pump unii shall
be provided with an acresstheline fire pump conivoller in
accordance wid: Chapier 10,

#484 When alterrate power i provided for the pump, an
across-thedine combinadon fire pump controller/wansfer
switch designed and instlled in accordance with Chaprer 10
shall be provided.

W4.85 As a minizmum, each variable speed drive control unit
shall be provided in a National Electrical Manufacturers Associ-
adon {NEMA), Type 4, watersight enclosure with an ingress
proteciion (IP) raving of 66.

#4.8.6 Fach selfregulating variable speed fire pump unit shall
be provided with 2 minirmurm of 5 percent line reactance on the
inpui.

#4.8.7 The current rating of the variable frequency drive (VFD)
shall not be exceeded when operating in the moror service
facion

#4.8.8 Selfregulating variable speed fire purmp units shall
monitor the suction pressure, discharge pressure, the power
drzw, and the calculated flow rate and provide 2 supervisory
alarm signal to the conwoller whenever the resuls do not
match the design curve of the unit.

i¥4.8.9 Selfregulating variable speed fire pump units shafi
monitor the variable speed drive and provide a supervisory

2019 Edition

alarm signal to the controller whenever any of the following
conditons occur:
(1} Pumprun
(2) High temperature
{3} Overcurrent
(4) Overvoliage
(5) Undervoliage
{68} Ground fault
{7) Phase loss
{8)* Set pressure not met
{9} Overpressure
(10} Eypass mode

24891 Remote contacts thar close 10 indicare an alarm shali
be provided for connection to the conweller.

B 4.8.10 A selfregulatng variable speed fire pump unic shall
have a visible display panel capable of showing, as a mininmm,
set presqure, maximure permissible power draw, all phase-to-
phase voltages, all phase aruperages, boost pressure, calculated
rpm, calculaied fiow, alerts, and faults with an acouracy within
=2 percent.

#®54.8.11 Suction and discharge transéucers for selfregulating
variable speed fire pump units shall be provided and protected
from mechanical damage.

2 4.8.12 Selfregulating verfable speed fire pump units shall
capture and maintain all operating informadon for 2 mintmus
of 2 years.

¥ 4.5.13 A minimum clear working space in accordance with
110.26(A) (1} of NFPA 70 shall be provided for the pump, varia-
bie speed driver; and selfregulating control unit.

£%4.8.14 The unit shall have no resonant firstorder harmonic
critical speed below 120 percent of maximurm operating speed
in either selfregulating or manual operator mode, whichever is
greater.

%4815 Means shall be provided on each selFregulating varia-
ble speed firc pump unit 1o field adjust the set pressure.

48151 The adjustment shalt be secured by password protec-
tion or other equivalent means.

% 4.8.16% When operating uader no-flow conditions, each self-
regulating variable speed fire pump uniz shall operate at a
speed that provides at least 25 percent of its rated pressure.

#4817 Within 20 seconds after 2 demand to start, pumps shall
supply and maintin a stable discharge pressure (+10 percens)
throughotut the entire range of operation.

#4.5.18 All motorsrring contacrors shall comply with 16.4.5.F.

B4.8.19 An automatic bypass shall be provided in accordance
with 10,10.3 2nd 10.10.4.2.

W 4.8.20 Ap emergencyrun mechanical control shall be pravi-
ded in accordance with 10.5.3.2.

M 4.5.21 Cirenit protection shall be provided in the VFD parth in
accordance with 190.14.5.

M 4.8.22 The assembly shall be marked with the shorgcirouit
current rating.

2 4.8.25 Local contro] shall be in accordzmce with 10.10.7.1 and
16.10.7.3.

= Revisions. §Xf= Teat deletions and figure/table revisions, * = Section deletions. I = New material.
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4.8.24 The maximum operating frequency shal!l vot sxceed
line frequency.

4.9 Multstage Multiport Pump.

4.9.1 Multismge rmultiport fire pumps shall be mstalled in
accordance with this standard.

4.9.2 A shutoff valve shall not be required between the impel-
lers of 2 multistage multipert pump.

4.10* Centrifugal Fire Pump Capacitfes.
4.10.1 A cenmrifugal fre pump for fire protection shail be
selected so that the greatest single demand for any fire protec
tion systern conmected to the pump is less than or equal o
150 percent of the rated capacity (flow) of the pump.

4.10.2% Cenimrifugal Gre pumps shall have one of the rated
capacities in gpm (L/min) identified in Fable 4.10.2 and shall
be rated at net pressures of 40 psi (2.7 bar) or more.

4.10.3 Centrifugal fire pumps with ratings over 5000 gpm
(18,925 L/min} shall be subject to individual review by either
the authority having jurisdiction or a listing laboratory.

4.11 Nameplate-

4.11.1 Pumps shall he provided with = nameplate.

4.11.2 The name plate shall be made of and ateached using
corrosion resistant material.

#4115 The nameplate shall indicate the maximuun pump
lhorsepower demand required to power the purap at any flow,
including flows bevond 150 percem of the rated capacdity.

4.12 Pressure Gauges.
4.12.1 Discharge.

4.12.1.1 A pressure gauge having a dial not less than 3.5 in.
(89 mm) in diameter shall be connected near the discharge
casting with 2 nominal 0.25 in. (6 munj gauge valve.

4.12.1.2 The dial shall indicate pressure to at least twice the
rated working pressure of the pump bur not less than 200 psi
(15.8 bar).

4,12.1.3 The face of the dial shall read in bar, pounds per
square nch, or both with the manufacrrer's standard gradua-
tions.

X Table 4.10.2 Centrifugal Fire Pump Capacities

4.12.2% Suction.

4.12.2.1 Unless the requirements of £.12.2.4 are met, 3 gatige
having a ctial not less than 3.5 in. (89 mm} in diarneter shall be
connected to the suction pipe near the pump with a nominal
0.25 in. (6 mm) gauge valve.

4.12.2.1.1 Where the minimum pump suction pressure is
below 20 psi {1.3 bar) under any flow condition, the suction
gange shall be a compound pressure and vacuam gauge.

4.12.2.2 The face of the dial shall read in inches of mercury
{millimeters of mercury) or psi {bar) for the suction range.

4.12.2.3 The gauge shall kave a pressure range twe dmes the
rated maximum suction pressure of the pump.

4.12.24 The requirements of 4.12.2 shall not 2pply w0 vertical
shaft mrbine-type pumps taking suction from a well or open
wert pit.

4.13 Circulation Relief Valve,

4.13.1 General Requiremenis.

4.1%.1.1* Where an electric variable speed
the automatic circulation relief vaive shail

o

it

is instalied,
e

4.13.1.2 Unless the requirements of 413.1.8 arc met, each
pump(s} shalt have an automade relief valve listed for the fire
pump service inswlled and set below the shutoff pressure 2t
minimum expected suction pressure.

4.15.1.3 The valve shufl be instailed on the discharge side of
the pump before the discharge check valve.

4.15.1.3.1 For muldsiage multiport purps, the automatic
circalation relief valve shall be installed before the discharge
check valve for the last port and set below the churn pressure
of the first port.

4.18.1.4 The valve shall provide sufficient water flow w
prevent the pump from overheating when operating with no
discharge.

4.18.1.5 Provisions shall be made for discharge to a drain.

4.13.1.6 Circulation relief valves shall not be tied in with the
packing box or drip rim drains.

£18.1.7 The autematic relief valve shall have a nominal size of
0,75 in. (19 mm) for pumps with a rared capacity not exceed-
ing 2500 gpm (9462 1/min} and have a nominal size of 1.
(25 mm) for pumps with a rated capacity of 3000 gpm w
5000 gpm (11,355 L/min 10 18,925 L/min}.

4.13.1.8 The requirements of 4.13.1 shall not apply to engine-
driven pumps for which engine cooling water is taken from the

gpm L/mi L/mi
i spm o/imin pump discharge.
23 95 1.060 %785 . .
50 180 1.250 4731 4.14% Equipment Protection.
100 379 1,500 5,677 4.141% Gegeral Requirements. The fire pamp, drives
150 568 2,060 7.570 controller, water supply, and power supply shall be protected
200 87 2,500 9,462 against possible interrption of service through dumage caused
250 946 3,000 11,355 by explosion, fire, floed, carthquake, rodents, insects, wind-
300 1,136 8,500 13,247 storm, {reezing, vandalism, and other adverse conditions.
400 1,514 4,000 15,140 % .
450 1708 4500 17032 4.14.1.1* Yndoor Fire Pumyp Units.
500 1,862 3,000 18,925 4.141.1.1 Except as permitted in 4.14.1.1.5, fire puinp units
750 2,839 serving high-rise buildings shall be protected from surrounding
ﬁfﬁfdﬂwxp Revisions, 2% = Text deletions and figure/mble revisions.  » = Section deletions. M = New materkal. 2019 Edition
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ocenpancies by a minimum of 2-hour fire-rated construction or
physically separated from the protected building by a mini-
mum of 50 fi {155 m}.

4,14.1.1.2% Except as permitted in 414.1.1.3, indoor fire
pump rocms I non-high-rise buildings or in separate fire
pump buildings shail be physically separaied or protected by
firerated construction In accordance with Table 4.14.1.1.2

4.14.1.1.3* . Fire pump units supplying z local application fire
protection system(s) shall be physically separated from the
hazard being protected in a mammer that will prevent a fire
associated with the hazard from divectly exposing the pumping
unjt.

4.14.1.1.4 The locaton of and access to the fire pump room
shall be preplanned with the fire department.

4.14.1.1.5* Except as permitted in 4.14.1.1.6, rooms contain-
fng fire pumps shall be free from storage, equipment, and
penetrations not essemial to the operation of the pump and
related compenents.

4.14.1.1.6* Equipment related to domestic water diswiburion
shall be permitted 1o be located within the same room as the
fire pump equipment.

4.14.1.1.7 The pump room or pump house shail be sized to fit
all of the components necestary for the gperatdon of the fire
pranp and o accommnodaze the following:

{1) Clearance between comporents for installadon and main-
tenance

{2) Clearance between a ¢component and the wall for instaila-
tion and nraintenance

{3) Clearmnce between energized electrical equipment and
other equipment in accordance with NFFA 78

{4} Orention of the pump to the suction piping w allow
compliarce with 4.16.6.3

4.14.1-2 Ouidoor Fire Pump Units.

#4.14.1.2.1 Firc pump uni that are ourdoors shall be lecated
at least 50 ft (15.5 m) away from any buildings and other fire
exposures.

#4.14.1.2.2 Outdoor installaions shall be required to be provi-

ded with protection against possible interruption in accord-
ance with £.14.1.
4.341.3 Fire Pump Buildings or Ronms with Diesel Zngines.
Fire pump buildings or rooms enclesing diesel engine purap
drivers and day mnks shall be protecred with an automatic
sprinkier system installed in accordance with NFFA 13 as an
Exora Hazard Group 2 occupancy.

Table 4.14.1.1.2 Equipment Protection

Pump Roown/  Building(s) Exposing Reguired

House Pump Room,/HHouse Separalion
Not sprinklered Not sprinklered 2 hour firerated
Mot sprinklered Fully sprinklered or

Fully sprinklered Not sprinklered 50 G (153 m)

1 hour fire-rated
Fully sprinklered  Fully sprinklered or
50 ft (15.3 m)

4.14.1.4 Fire Pump Buildings or Rooms with Electyic Drivers.
For buildings that are required to be sprinklered, fire pump
buildings or rooms enclosing electric fire pump drivers shall be
protected with an awiomarc sprinkler sysem inswlled in
accordance with NFPA 1% as an Ordinary Hazsard Group 1
DCCUPHICY,

4.14.2 Equipment Access,

4.14.2.1 The location of and access 10 the fire pump room(s)
shall be pre-planned with the fire depariment.

4.14.2.1.1 Exceptas provided in 4.14.2.1.1.1, fire pump rooms
not directy accessible from the outside shall be accessible
through %%%”j”ﬁ%f EHRSAor from an enclosed staie-
way or extenor exit.

4,14,2.1.1.1 Fire pump units supplying enly loczl application
fire protection systems shall be accessible by 2 path that s not
subject to exposure from a fire in any hazard protected by the
fire pump.

#4.14.2.1.1.2 Where a fire pump is installed in a parking garage
ar somee other portion of a building separared from the rest of
the building by firerated construction equivalent to the pump
room, and the portion of the building conmining the fire
pump is protected by a sprinlder system that does net rely on
the fire pump, the protected access to the pump roem shall not
be requirad.

4.14.2.1.2 The POETaREBIATERGRA e HEEeE
b e g A pe
?gg;[&g‘g;ﬁ%gmyﬁré {shall have 2 fire reststance ralng not
less than the Gre)

resitance rating of the fire pump room-
4.14.3 Heat,

FEron e

faatrs
2

4.14.3.1 An approved or listed source of heat shall be provi-
ded for maintaining the temperature of a pump room or pump
house, where required, above 40°F (4°C}.

4.14.5.2 The requirements of 11.65 shall be followed for
bigher temperature requirements for internal combuston
engines,

4.14.4 Normal Lighting. Artificial light shall be provided n a
purnp reom or pump house.

4.14.5 Emergency Lighting,

4.14.5.1 Pump rooms shall be provided with emergency light.
ing.

4.14.5.2 The intensity of illumination in the pump room(s)

shall be 3.0 fieandles (32.3 lux), unless otherwise specified by a
requirement recognized by the authority having jurisdicton.

41153 Emergency lights skall not be connecied to an
engine-starting batery.

£,14.5.4 The ernergency Eghtng shall be capable of maintain-
ing the lighting level for a minivmum of 2 hours.

2.14.6 Ventlation. Provision shall be made for ventilation of 2
pumy roen or prump house. .

4.14.7% Drainage.

4.14.7.1 Floors shall be pitched for adequate drainage of
escaping water away from crideal equipment such as (the pump,
driver, controllez, and so forth.
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4.14.7.2 The pump reom or pump house shall be provided
with a floor drain that will discharge 1o a frost-free location-

4.14.8 Guards. Couplings and flexible connecting shafts shall
be installed with 2 coupling guard in accordance with Secdon 7
of ANSI B11.18, Performance Requirements for Safsguarding:

4£.15 Pipe and Fittings.
4.15.1% Steel Pipe.

4.15.1.1 Steel pipe skall be vsed aboveground except for
connecion to undergroand suction and underground
discharge piping.

4.15.1.2 Where corrosive water conditions exist, steel sucton
pipe shall be galvanized or painted on the inside prior to instal-
lation with a paint recommended for submerged surfaces.

4.15.1.3 Thick bituminous linings shall not be vsed.
4.15.2* Joining Methoed.

4.15.2.1 Sectdons of stee! piping shall be joined by means of
screwed, flanged mechanical grooved joints or other approved
fittings.

4.15.2.2 Slip-iype Huings shall be permined to be used where
insmlled as required by 4.16.6 and where the piping is mechan-
iezlly secured to prevent slippage.

#%4.15.2.3 The piping around check valves mstalled par 4.52.4.1,
orifice unions, orifice plates, flowmerers, and other devices that
have restricring orifices shall have 2 means to perform an inter-
nzl inspection or a means to disassemble the piping o allow for
the internal inspection of the restricting orifice(s}.

¥ 4.15.3 Restricting Ovifice Identification. Check wvalves in-
stalled per 4.32.4.1, erifice unions, orifice plates, and other
devices with a restricting orifice shall have a permanent tag or
other means of identificaden indicating thar a resticting
orifice is present.

4,154 Concentrate and Additive Piping.

4.15.4.7 Foam concentraze or additive piping shall be 2 mate-
rial that will not corrode in this service.

4.15.4.2 Galvanized pipe shall not be wsed for foam concen-
trage service.

4.15.5 Drain Piping. Drain pipe and its fiings that discharge
10 ammosphere shall be permited w be consticted of metallic
or polymeric malerials.

4.15.6* Piping, Hangers, and Seismic Bracing.

4.15.6.1 The support of pipe and fitdings shall comply with the
requirements of%%i'ﬁﬁﬁ G NEPA 13.

4.35.6.2 The seismic protection, where applicable, of pipe and
fittings shall comply with (he requirements of Ehi '15:%}%%
NFPA 13.

4.15.7% Cutting and Welding. Torch cutiing or welding in the
pump house shall be permitted as a means of medifying or
repaiting pump house piping when it is performed in accord-
ance with NFPA 515,

SIHEIE = Revisions. 3 = Texct deletions and figure/mable revisions.

W67 SucHIEPIIE ind PGS
4.16.1* Components,

4£16.1.1 The suction components shall consist of all pipe;
valves, and fittings from the pump suction {lange W the
connection to the public or private water service main, sterage
tank, or reservoir, and so forth, thart fecds water to the pump.

4.16.1.2 Where pumps are installed in series, the suclion. pipe
for the subsequent pump(s) shall begin at the syswem side of
the dischiarge valve of the previous pump.

4.16.2 Instalfation. Suction pipe shall be installed and tested
in accordance with NFPA 24,
AT6I5Sietion SiEel

4.16.3.1 Unless the requirements of 4.16.3.2 are mer, the size
of the sucton pipe for 2 single pump or of the sucdon header
pipe for rultiple pumps {designed (o operate wgether) shail
e such that, with 2ll pumps operating at maximum flow

{150 percent of rated capacity or the maximum flow available
from the water supply 3 (EETEton pros
Sare s discussed in 4.6.2. pump

fehay +1), 1he ga

suction flanges shall be 0 psi {0 bar) or higher.
4.16.3.2% The reguirements of 4.16.3.1 shall not apply where
the supply is a suction tank with iis base at or above the same
clevation as the pump, and the gauge pressure af the pun
suction flange shall be permitted to drop w §3 psi (%u.z bar) é

"
td

ISR pETed How with the lowest water level after the

TAXIMUNL SySEm demand and duratien have been supplied.

; rotlessithan RaL s
4.16.4%* Pumps with Bypass.

4.16.4.3 Where the suction supply is of sufficient pressure o
be of material value without the pump, the pump shall be
insialled with a bypass. (See Figure A.4.16.4.)

4.16.4.2 For multistage multiport pumps, a bypass shall be
installed between the pump suction and the first oudet port
and berween sequeniial oudet poris wherever the bypass can
provide pressure that is of material value without the mpeller.
{See Figure A.4.16.4.)

4.16.4.3 The size of the bypass shall be at Jeast as large as the
pipe size required for discharge pipe as spedfied in
Secrion 4.28.

A 1GBHValvesd

lie COSHYY, aiewaled

B IR i thersticlic
2 4.16.5.2 Valve Closure Time.
W 4.16.5.2.1 Listed indicaring valves shall not close in less than

5 seconds when operated at maximur possible speed from the
fally open position.

PP416.5.2.2 Valves with an automatic means to operate the valve
shall not close in less than 5 seconds when operated at masi-
mum possible speed from the fully open posidon.

v = Section deletions, B = New material. 2019 Edition
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e T
o e
L S e e
(6) Other devices specificaliy permiued or required by this
standard shall be permitted.

4.16.10* AntiVortex Plate. Where a tank is used as the
sucton sowrce for a fire pump, the discharge owdet of the tank
shall be equipped with an assembly that controis vortex flow in
accordance with NFPA. 22

4.17.1 The discharge components shall consist of pipe, valves,
and finings extending from the pump discharge (lange to the
system side of the discharge valve.

4.17.2 For multistage muldport pumnps, the discharge compo-
nents for each port shall consist of pipe, valves, and firings
extending from the pamp port discharge flange to the system
side of the discharge valve for that port.

£.17.3 The pressure rating of the discharge components shall
be adequate for the maximum total discharge head with the
pump operating at shutoff and rated speed but shall not be less
than the rating of the fire protection system.

4.17.4% Steel pipe with flanges, screwed joints, or mechanical
grooved joints shall be used above ground.

1.17.5 Al pump discharge pipe shall be hydrosuatically tested
in accordance with NFPA 13.

4.17.6% The size of pump discharge pipe and finings shall not
be less than that given in Section, 4.28.

4.17.7% A listed check valve or backflow preventer shall be
mstadled in the pump discharge assembly.

4.17.8% A listed indicating gate or butterfly valve shall be
installed on the fire protection system side of the pump
discharge check vaive.

£17.9 Where pumps are installed in series, a butterfly valve
shall not be installed between pumps.

4,17.16 Low Suction Pressure Controls.

4.17.30.1 Suction pressure regulating valves that are listed for
fire pump service and that are suction pressure sensitive shall
be permitted where the authority having jurisdiction requires
positive pressure (o be maintained on the suction piping.

4.17.10.2 Where a sucton pressure regulating valve Is used, it
shall be installed according to manufacturers’ recommenda-
tions in the piping between the pump and the discharge check
valve.

4.17.16.3 The size of the suction pressure regulating valve
shall not be less than that given for discharge piping in
Secdon 4.25.

4.17.10.4 The friction loss through z suction pressure regulat-
ing valve in the fully open position shall be taken imeo account
in the design of the fire protecton systesn,

4.17.10.5 System design shall be such that the suction pressure
regulating valve is in the fully open position at the system
design point and at 100 percent of rated flow,

£4.17.11% PressrefRegulating Devices. No pressurefregulating
devices shall be Imstelled in the discharge pipe except as
permitted in this standard.

= Revisions, 3% = Texr deletions and figure/table zevisions,

{1) Cenuwsl stajon, proprietary, or remote stadon signaling
service
2 Local signaling service that will cause the sounding of an

audible signal at a constantly attended point

Sealing of valves and approved weekly recorded inspec-
don where valves are located within fenced enclosures
ander ithe control of the owner

4.18.2 Supervised Closed. Control vaives located in the pipe-
line to the hose valve header shall be supervised closed by one
of the methods allowed in 4.18.1.

4,19 Protection of Piging Agzinst Damage Due to M
A clearance shall be provided around pipes that pass through
walls, ceilings, or floors of the fire pump room enclosure.

419.1 Unless the requirements of 4.19.2 through 4.19.4 are
met, where pipe passes through walls, ceilings, or floors of the
fire pump room enclosure, the holes shall be sized such that
the diameter of the hole is norvinally 2 in. (50 mm) larger thau
the pipe.

4.19.2 Where clearance is provided by a pipe sleeve, 2 nomi-
nal dareeter 2 in. {50 mm) larger than the nominal diameter
of the pipe shall be acceptable.

4.19.3 No clearance is required if flexible couplings are loca-
red within 1 ft {305 mm) of each side of the wall, ceiling, or
floor.

4.19.4 Where protection of piping against damage caused by
earthquakes 5 required, the provisions of Secton 4.30 shall
apply.

4.19.5 Where required, the ciearance shall be filled with flexi-
Bie materal that is compatble with the piping materials and
raaintains any reguired fire resistance rating of the enclosure.

4,26 Relief Valves for Centrifngal Pumps.
4.20.1* General.

420.1.1% Pressure veliel valves shall be used only where specii-
ically permitted by this standard.

4.20.1.2 Where a diesel engine firc pump is inswmlled and
where a rotal of 121 percent of the net rated shurolf {(churm)
pressure plus the maximum static suction pressure, adjusted
for elevation, exceeds the pressare for which the system
components are rated, 2 pressure relief valve shall be insalled.

4.20.1.3 Where an clecisic variable speed PR or a diesel
pressure limiting driver is installed, and the maximum total
discharge head adjusted for elevarion with the pump operating
at shutofl and rated speed exceeds the pressure rating of the
SYSTETN COMPOTEDLS, % Pressure relief valve shall be instailed.
4.20.1.3.1 Whexe SRR variable speed FRTRIGHTSIEHT
pressure Timitng Hriver is used, the pressure rehes valve shall
e set 1o 2 minimum of 10 psi (.88 bar) above the set pressiwe
of the variable specd pressure limiting control.

« = Section deletions. B8 = New material. 2018 Editien
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4.21.2.3 No mere than three pumps shall be allowed 10
ate in series as a part of a seres fire purap unic

42124 Wo more than two varable speed pumps shall be
allowed to operate in series as a part of a series fire pump wnit.

£21.25 No pump in a serics pump unit shall be shut down
2utomaticadly for any condition of suction pressure.

421.2.6 No pressuréteducing or presmre:-:freguladng vabves
shail be installed between fire pumps arranged in series as a
part of a series fire pump unit

4.21.2.7 The pressare at any point in any pump in 2 series firs
pump unit, with all pumps running at shutoff and rated speed
at the meximum static suction supply, shall not exceed any
pump suction, discharge, or case working pressure rating.

4,21.2.8 Protection of Control Wiring for Series Fire Pump
Vnits.

4.21.2.8.1% Interconnected control wiring of fixe pumps in
series that are not located in the same room and that affect the
siarting of the sapply (lower zone) pump(s) shall be protected
against fire and physical damage in the same manner as pewer
conductors described in NFP4 70, Article 655,

4£91.2.8.1.1 The motor on the supply {lower zone) pump(s)
shall start on the opening of the control circult (remote start)
loop.

421.2.8.1.2 The installed controilers shall meet the require-
ments of 10.5.2.5 or 12.7.2.5 as applicable.

4.21.2.9 Status Signals for Series Fire Pump Units.

4.21.2.9.1 Audible and visual status signals shall be provided
in each pump room indicating the smtus of the associated
series pump (s} not located in the same pump room.

#4.21.2.5.1.1 The following audible and visual signals shall be
provided in each pump room for each series electric fire
pump{s).

(1) Pump rupning in accordance with 10.4.7.2.1

{2) Phase loss in accordance with 10.4.7.2.2

(3} Phase reversal in accordance with 10.4.7.2.3

{4} Comroller connected to alternative source in accordance
with 10.4.7.2.4

(5) Alternate circuit breaker open or tripped in accordance
with 10.8.3.12.2

(6) Low suction pressure — suction pressure more than
10 psi {0.68 bar} below the design suction pressure on
any downstream series pump(s)

At 4.21.2.9.1.2 The following audible and visual signals shall be
provided in each pump room for each seies diesel fire
pumpis}.

§f§{{g§gﬁ% =Revisions. 4 = Text deletions and figure/whle revisions.
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(1) Pump running in accordance with 12.4.2.

{2) Conuol switch in off or manual position 1n accordance
with 12.4.2.5()

{%) Trouble on conwolier or cngine M azccordance with

{4} Low suchon pressure¢ — suclion pressurc more than
36 psi (D68 bar) below the design suciion pressure on
any downstream series pump{s)

4.21.2.9.2 Serics fire pump conwroller(s) shall be provided
with additional contacts for remote indication in accordance
with 4.21.2.9.1.1 or £21.29.1.2,

4212921 Where other means are nsed ro communicate this
information, additional contacts in 421.2.9.2 shall not be
required.

4£.21.2.10 Conmunications for Series Fire Pump Units.
4£.21.2.10.1 A two-way, inbuilding emergency services commu-
nications system in accordance with MFAPA 72 shall be provided
in each pump room where pumps in series are not located in
the sane room.

4.21.2.10.1.1 The communication system shall meet the
survivability requirerents of NFFA 72,

8
#4.22.1.2 Where nmltiple pwunps are installed, it shall be
permitted to manifold the fire pump test discharge piping to a
common {low measuring device and discharge.

B 4.221.2.1 Where a single pump can supply (e mavimum fire
protection system demand, the common piping, flow measur-
ing device, and discharge shall be sized for the fire pump with
the highest rated flow in accordance with 4.22.2 and 4.22.3.

492122 Where muldple pumps amranged in series are
required (o meet the maximum fire protection system demand,
the common piping, flow measuring device, and dischazge
shall be sized for the fire pump with the highest rated flow in
accordance with 4.22.2 and 4.22.3.

#4221.2.2 Where muliple pumps arranged in parallel are
required to operate simultaneously to ineet the maximum fire
protection system demand, the common piping, flow measur-
ing device, and discharge shall be sized in accordance with
4.39.2 and 4.22.3 for the combined rated flow of ail fire prunps
required to operate simultancously.

#4,22.1.24 The common flow measaring device shall be capa-
ble of providing sccurate flow measurements when lesting a
single fire pump and when simultineously testing all fire
pumps required to operate simultaneously.

Pa225.28 A control valve shall be Installed on each fire pumyp
test connection upstream of the manifold.

4.22.1.5* Where waier usage or discharge is not permitted for
the duration of the test specified in Chapter 14, the cutlet shall
be used to test the pump and suctdon supply and determine
that the spstem is operating in zccordance with the design.
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422,14 The flow shall continue until the flow bas swabilized.
{See 14.2.6.5.}

4.92.1.5% Where 2 test header is installed, it shall be installed
on an exterior wall or in another locatdon ouside the pump
room dhat allows for water discharge during restung.

4.22.2 Meters and Testing Devices.

£.22.2.1% Metering devices or fixed nozzies for pump testing
shail be listed.

43229 Merering devices or fived nozzes shall be capable of
water flow of not less than 175 percent of rated pump capacity.

42223 All of the meter system piping shall be permitted w0
be sized ydrulicatly but shall not be smaller than as specified
by the meter manufacorer.

4.22.2.4 If the meter system piping is not sized hydravfically,
then all of the meter system piping shail be sized as specified by
the meter manufacturer but not less than the mewr device
sizes shown in Section 4.28.

42225 For nonhydraulically sized piping, the minimum size
meter for z given pumyp capacity shall be permited to be used
where tie merter system piping does not exceed 100 £ {505 m)
eguivaient length.

49296 For nonhydraulically sized piping, where meter
system piping exceeds 100 fo (30.5 m), inchuding length of
straight pipe plus equivalent length in fiuings, elevation, and
loss through meter, the next larger size of piping shall be used
to mirdnize friction loss.

4.22,2.7 The primary element shall be suitable for that pipe
size and pump raung.

4.92.9.8 The readout instument shall be sized for the pump-
rated capacity. {Ses Section 4.28.)

49229 When discharging back into a tank, the discharge
nozzle(s) or pipe shall be lecated at & peoint as far from the
pump sucdon s is necessary to prevent the pump from drafi-
ing air inroduced by the discharge of test water into the tank.
4,22.2.10* Where a metering device is installed in a loop
arrangement for fire pump flow testing, an aiternate means of
measuring flow shatl be provided.

4.22.2.10.1 The alternate means of measuring flow shall be
located downstream of and in series with the flow meter.

429.2.10,2 The alternate means of measuring flow shall fune-
tiom: for the range of flows necessary w0 conduct a full flow test.

4922103 An sppropriately sized test header shall be an
acceprable alternate mmeans of measuring flow.

4.22.5 Hose Valves.
4,27.8.3% General.
4.22,3.1.1 Hose valves shall be listed.

4.99.3.1.2 The mumber and size of hose valves used for pump
testing shail be as specified in Section 4.28.

4.22.3.1.5 Where outlets are being utilized as a mexns to test
the fire pump in accordance with 4.22.1.1, one of the following
merthods shall be used:

(13* Hose valves mounied on 2 hose valve header with supply
pipe sized in accordance with 4.22. 3.4 and Section 4.23

(2)  Wall hydrants, vard hydzrants, or standpipe outleis of sufli-
cient number and size to allow testing of the pump

4.22.3.2 Thread Type. Thread types shall be in compliance

with ene of the following:

(1} Hose valve(s) shall have the NH standard external thread
for the valve size specified, as stipulated in NFPA 1963,

(2) Where loeal fire deparunent connecions do not conform
to NFPA 1963 and the copnection is to be utilized as a
wall hydrant, the autherity having jurisdiction shall desig-
nate the threads to be used.

4.22.8.3 Location.

4.22.3.3.1 A listed indicating buuerfly or gate valve shall be
located in the pipeline to the hose valve headen

#4.92.8.8.2 A drain valve or automatic ball drip shall be located

in the pipeline a1 2 low point between the valve and the header.
ISee Figure A.6.3.1(a) and PERTRZENT

Skt b L
4,29.3,3.3 The valve required in 4.22.3.3.1 shall be at 2 point
i the line close o0 the pump. [SaeHg-u,rzAﬁ.i‘.l(a).]

¥$4.22.3.4 Pipe Size. The pipe size shall be in accordance with

one of the following methods:

(1) ‘Where the pipe between the hose walve header and the
connection 16 the pump discharge pipe s over 15 ft
{£5 m) in length, the next larger pipe size than that
required by 4.22.3.1.5 shall be used.

{2)*% This pipe SRANEEE permiued 1o be sized b
cal H s [ﬂus:mfw

"sf‘g

;éa;%a i

(oiasi con &5 Egh
i

vitichlilos,
i ol

#74.22.3.4.1 In accordance with 4.22.3.4(2), the installation shall

be proven by a test flowing the lessor of 150 percent of rated
flow or the maximum flow available at the lowest permissible
suction pressure o achieve the required pilot pressure or
higher.

4,23 Steam Power Supply Dependability.
4.23.1 Steam Supply.

42511 Careful consideraton shall be given in each case w
the dependability of the steam supply and the stezm supply
APSTEN.

£23.1.2 Consideration shall include the possible effect of
interruption of lrapsmission piping either on the property or
in adjoining buildings that could threaten the property.

4.2¢ Shop Tests.

4.24.1 General, Fach individual pump shail be tested at the
factory w provide detuiled performance darm and o demon-
suate its compliance with specifications.

4.24.2 Preshipment Tests.

4.24.2.1 Before shipment from the factory, cach pump shall
be hydrostatically sested by the manufacturer for a period of
ot less than b minutes.
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424,2.2 The test pressaire shall not be less than one and one-
half fimes the sum of the pump's shuioil head plus it maxi-
mum allowable suction head, but in no case shall it be less than
250 pai (17.24 har).

4.24.9.3 Pump casings shall be essentiatly tight at the test pres-
sure.

4.24.2.4 During the test, no objectionable leakage shall occur
at any joint.

4.24.9.5 In the cose of vertical mrbine—type pumps, both the
discharge casting and pump bowl] assenbly shall be tested.

4.25% Pump Shaft Rowtior. Pump shaft rotaton shall be
determined and correctly specificd when fre pumps and
equipment involving that rotton are ordered.

4.26% Other Signals. Where reguired by other sections of this
standard, signals shall call attention to impropex conditions in
the fire pump equipment.

4.%27.1 For pressure-aciuated fire pumps, a means 1o maintain
the pressare in the fire protection system shall be provided in
accordance with one of the following:

{1} A pressurc maintenance {jockey) pump

9y A water mist positive displacement pumping unit in
accordance with 8.5.7.2

(3) Another approved means that is not the main fire puunp

4.27.2 Pressure maintenance pumps shall not be required 1o
be listed. Pressure maintenance pumps shall be approved.

4.27.2.1% The pressure maintenance pump shail be sized to
replenish the fire prowction system pressure due (o allowable
leakage and normal drops in pressure.

W -

pressry
4.27.5% Excess Pressure.

49781 Where a centrifugaltype pressure maintenance pump
has a total discharge pressure with the pump operating at shut-
off exceeding the working pressuse rating of the fire protection
equipment, or where a turbine vane (peripheral} ype of pump
is used, a relief valve sized to prevent overpressuring of the
system shall be installed on the pump discharge to prevent
dammage to the fire protection system.

4.27.5.2 Running period dmers shall not be used where jockey
pumnps are utilized that have the capability of exceeding the
working pressure of the fire proiection systems.

4.27.6 Piping and Components for Pressure Maintenance
Pumps.

4£.27.8.1 Steel pipe shall be used for sucton and discharge
piping on pressure maintenance pumps, which includes pack-
aged prefabricated systems.

4£.97.6.2 Valves and components for the pressure maintenance
pump shall not be required to be listed.

Sifdcatat - Revisions. 1 =Text deletions and figure/mable revisions.

4.27.6.3 An isolation valve shall be installed on the suction
side of the pressure maintenance pump to isolate the pump for
repair.

4.27.6.4 A check valve and iselation vaive shall be installed in
the discharge pipe.

4.27.6.5% Indicating valves shall be installed in such places as
needed to make the pump, check valve, and miscellancous
finings accessible for repair.

4.27.6.8 The pressure sensing line For the pressure mainie-
nance purnp shall be in accordance with Section 4.32.

.27.6.7 The isolation vaives serving the pressure maintenance
pump shall not be required to be supervised.

2277 Except as permitted in Chapter 8, the primary or
stzndby fire pump shall noc be nsed as 2 pressure maintenance
pump.
4.27.8 The coniroller for a pressure maintenance pump shall
be listed bue shall not be required to be bsted for fire pump
service.
4.27.9 The prassure naintenance purap shall not be required
to have ’é}t%ﬁﬁfg ar standby power.

#¥.4.28 Summary of Centrifugal Fire Pump Data. The sizes indi-
cated in Table 4.28(a) and Table 4.28(h) shall be nsed as a
minfrun,

4.29 Backflow Preventers and Check Vaives.

4,29.1 Check valves and backflow prevenrtion devices and
assemblies shall be listed for fire protection service.

4£.29.2 Relief Valve Drainage.

4.29.21 Where the backflow prevention device or assembly
incorporates a relief valve, the relief valve shall discharge 10 2
drain. appropriately sized for the raaximum anticipated flow
from the relief valve. .

4.29,2.2 An 2ir gap shall be provided in accordance with the
manufacturer's recommendations.

4.29.2.3 Water discharge from the reflief valve shall be readily
visible or asily detectable.

4.29.2.4 Performance of the requirements in 4.29.2.1 through
4.99.2.3 yhall be documented by engineering calculatons and
Tests.

4.29.3 Devices i Suction Piping. Where located in the
suction pipe of the pump, check valves and backflow preven-
tion devices or assemblics shall be located 2 minimum of 10
pipe diameters from the pump suction flange.

4.29.3.1 Where a backflow preventer with butedfly conrrol
valves is installed in the suction pipe, the backflow prevenier is
required Lo be at least 50 £t (15.2 m) from the pump suction
flange {as measured along the route of pipe) in accordance
with 4.16.5.4.
4.29.4 FEvaluation.
4.29.4.1 BACKITOW PREVERUGIOECE

2 4.29.4.2.1 Where a backflow prevention device or assembly is
installed in connection with the pump, special consideradon
shail be given to the increased pressure loss resulting from the
instailation.
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BT 1280

Number and Size of Hose
Nonthreaded = Header

Hose Valves  Connections Supply

1—14% 1—2% 1

1—14% 1—24% 1%

1—24 1—2Y% 2%

2 1—2% 1—2% 2%
1—3% o 2,
2 1—2% 1.—2% 3
Y 1—2% 1% 3
3 2—2% 1—3 4
3 2—2% 1—5 4
3 2— 24 1—35 4
4 8—2% 1-—3 G
4 4 2 1—5 6
[ 6 - 2% 1—35 8
& 6—2% 1—35 E]
& 6—2% 2359 8
& s—2%Y - gty
8 12—2% 2.5 16
g 12 —2% §wm 51 2
8 16—2% 55 12
8 16—2Y% 534 12
5000 8 80 — S 5—3 1%

Notes:

(1) The pressure relief valve is permitied ko be sized In 2ccordance with g,’fﬁiﬁzﬁ.

i icrte

{2) The pressure relief valve discharge is permiited to be sized in accordance with g‘ﬁ H
(3) The flowmeter device is permitted 1o be sized in accordance with 5;?:2{“5‘ 3
{4) The hose header supply is permitzed ta be sized in accordance with %‘:Jg.g

(5) Other types of test oudes, sizes, and quantites are permitted when apprs;iad by the authority having jurisdiction.
“Acioal diameter of pump flange is permitted to be different ftom pipe dizmeter.

vApplies only to that portion of suction pipe specified in B

pitieis

“Suction pipe sizes in Table m(n) ave based on a maximpm velodty at 150 percent rated capacity to 15 ft/sec {16 m/sec) in most cases.
9Provide 2 control valve on each outletwhere more than one nonthreaded connection is reguired.

4.929.4.1.2 Where 2 backflow preventdon device is installed, the
final arrangement shall provide effective pump performance g
el yrangenent shall provde ofe J

ment shail provide ef
RS e R eTca PRt
420415 7

. R
v )?E e Al JIeCh G eXDg
HrEpeol I

YELFRy

LREel:

T

4.29.4.1.5 Determination of effective pump performance shall
be decumented by engineering calculatons and tests.

499416 Retroactive instaliation of a backilow prevention
device shall not reduce the saction pressure helow that permit
ted in this standard and accepied by the authority having juris
dicrion.

4.29.4.1.7 Retroactive installation of a backflow prevention
device shall not result in a discharge pressure that does not
ES&I the maximum system demandARELAT0Y T 1
¥l

FET LN

2619 Edition SredEg
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4.30 Earthquake Protection.

£30.1 General. Where water-based fire protection systems to
be protecied against damage from earthquakes, 4.30.2 and
4.30.3 shall apply.

4.30.2% Seismic Loads. Horizontal seismic loads shall be
determined in accordance with NFPA 1% mﬁf 7, Miri-
e Design Loads for Buildings and Other Structures; local, sarte,
or interpatonal codes; or other sources accepiable to the
authority having jurisdiction.

4.50.3 Components,

4.50.3.1 Pump Driver and Comiroller. The fire pump, driver,
and fire pump contraller shall be attached to their fonndations
witl: materials capable of resisting applicable seismic loads.

4.30.3.2* High Center of Gravite. Pumps with high centers of
gravity, such as vertical inline pumps, shall be mounted at their
ase and braced above their center of graviry.

*» = Section deletions. 3= New material
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% Table 4.28(b) Summary of Centrifugal Fire Pump Data (Metric)

Minimuwn Pipe Sizes (Nominal)
)
Number and Size of Hose
Puamp Rating Relief Valve  Meter Nonthreaded Header
(L/min) Suction™®®  Discharge® Relief Valve Discharge Device Hose Valves Connections Supply
G5 25 25 19 25 32 i-—38 1—85 25
189 3% 32 32 38 50 i—38 165 38
379 50 30 38 50 65 I—65 1—635 65
568 [ G5 590 [+1:] 75 165 1—63 G5
ki 75 75 50 45 75 1—65 1—65 45
946 85 75 4] 55 85 1—65 1—63 75
1,136 100 100 85 85 85 1-—65 1—46% 7%
i514 100 00 75 125 100 2—65 i—125 100
1,70% 125 125 75 125 100 2G5 1—125 190
1892 125 325 75 125 125 2—65 1—125 100
2,839 150 150 10¢ 150 1285 5-—65 1—i25 i80
3,785 200 150 100 200 156G 4—65 1—145 150
4,731 200 200 150 200 156 6—455 1—125 200
5,677 200 260 150 200 200 6—65 1—125 200
7,570 250 250 150 250 200 6— 65 21259 2060
9,462 256 250 150 256 200 8--85 2—1984 250
11,355 300 300 - 200 300 200 12—85 2w 195 250
18,247 300 208 200 300 250 12-—65 8—1251 300
15,140 350 308 260 350 250 16—65 35— 125 300
17,032 400 ate) 260 350 250 16—65 3— 195 SG4
18,925 400 330 200 350 250 20 —65 5—125¢ 300
Notes:
(1) The pressure reliel valve is permitted 1o be sized in accordance with HEEFHE
(2) The pressure relief valve discharge is permitted to be sized in accordance with %ﬁgi@%

(3} The JFATIHES device is permined 10 be sized in accordance with £33

(4) The lhose header supply is permitied to be sized in accordance wi

(5) Other types of wst cutiets are permited when approved by the authority

h:ﬂwlng jurisdiction.

“Actual diameter of pump flange is permilted to be different from pipe diameter,

"Applics only to that portion of suction pipe specified in S{IEHE

“Suction pipe sizes I Table B{#H(b} arc based o a maximium velocity ac 150 percent rated capacity to 15 fi/sec (4.6 m/sec) in most cases.
4Provide a conirol valve on each ouder where more than one nonthreaded connection is required.

4.30.5.5*% Pipe and Fittings. FPipe and fittings shall be protec-
ted in accordance with NFPA 13.

4.30.5.4 Appurtenances. Seismic protection of appurtenan-
ces, indluding wim picces, shall be required where they are
essential for post-earthquake operation of the fire pump.

450.3.4.1% Where seistmnically protecting smaller diameter
1rim Hnes, restraint shall be sufficient

4.51 Packaged Five Pump AssernbEes.

£31.1 A packaged fire pump assembly, with or without an
enclosure. shall meet all of the following requirements:

(1} The componernts shall be assembled and affixed onto a
steel framing structure.

(2) Welders shall be qualified in accordance with the
Section § of ASME Boiler and Fresswe Vessel Code or with
the American. Welding Society AWS Dllmﬂsmi. Strue-
tuval Welding Code — Steel.

{3} The assembly shali be lisied for fire pump service.

BETHEUTER = Revisions. 28 = Text delerions and figare/wble revisions.
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(4) The total assexnbly shall be engineered and designed by a
spstem designer as referenced in 4.3.2,

(5) All plans and data sheets shall be submitted and reviewed
by the authority having Jurisdiction, with copies of the
starnped approved submittals used in the assembly and
for record keeping.

4£.31.2 Al electrical components, clearances, and wiring shalt
meet the minimum requirements of the applicable NFPA 70
aricles.

231.3 Packaged and prefabricated skid unit(s} shail meez all
the requirements in his standard. including those described in
Sections 4.14 through 4.19.

4.31.4 Careful consideration shall be given to the possible
effects of system component damage during shipment to the:
preject site.

4.31.4.1 The strucuuzl integrity shall be mainmined with
minimal flexing and movement.

2019 Editien
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£31.4.2 The necessary supports and restraines shall be HE
FARNEE wo prevent damage and breakage during transit,

bt
4315 The packaged fire pump shall have the covreet lifting
points marked, to ensure safe rigging of the unic

4.31.6 Al packaged pump house or pump skids, or both, shalt
meet the requiraments of Section 430,

4.517 Suction and discharge piping shall be thoroughly
mspected, including checking 2l flanged and mechanical
connections per manfacnirers’ recommendatons, after the
pump house ot skid unit is set iz plzce on the permanent foun-
daton.

4.31.8 The units shall be properiy anchored and grouted in
accordance with Section 6.4,

4.31.9% The interior floor of a package pump house shall be
of solid consnacton with grading o provide proper drainage
for the fire pump components.

4.31.8.1 The interior floor shall be permitred to be provided
with grouting in accordance with 4.51.5 or instalied after the
packaged pump Louse is set in place in accordance with
4.31.10.

4.351.9.2 The structural frame for 2 packaged pump house
shall be mounted on an engineered fooling designed (o with-
stand the live loads of the packaged wmt and the applicable
windg loading requirements.

4.31.9.3 The foundation footmgs of a package pump house
shull include the necessary anchor points required to secure
the package 1o the foundation.

4.31.10 A highly skidresistani, solid suractural plate floor with
grout holes shall be penuitced to be used where protection
from corrosion and drainage is provided for all incidental
pump room spillage or leakage.

4.52% Pressure Actuated Comiroller Pressure Sensing Lives.

4321 For all pump installations, Inciuding jockey pumps,
each controller shall have izs own individual pressure sensing
Hae,

4.3%.1.1 PEvery multistage multiport pump for each discharge
port shall have s own Individual pressure sensing line connec-
ted to the fire pump controller

432.1.1.1 The pressure maintenance pump controller for
each discharge port shall have its own individual pressurs sens-
ing line.

4.32.2 The pressure sensing line connecden for sach pump,
including jockey pumps, shall be made between that pump's
discharge check valve and discharge isolation valeg.

4.52.5* The pressire sensing line shal! be brass, rigid copper
pipe Types K, L, or M, or Series SO0 stainfess steel pipe or tube,
and the finings shall be of % in. (15 mm) nominal size.

4.32.4 Check Valves or Ground-Face Unions.

4.32.4.] Where the requirements of 4.32.4.2 are not met, two
bronze or stainless steel check valves shall be installed in the
pressure sensing line at least 5 ft (1.52 m) apart with 2 nominal
%o in. (2.4 mm) hole drilled in the bronze or stainless steel
clapper to serve as dampening. [See Figure A.4.32(a} and Figure
A4.3200).7

2019 Ediden it

4.32.4.9 Where the water is clean, ground-face unions with
noncorrosive diaphragms drilied with a neminal %, in.
(2.4 mm; orifice shall be permired in place of the check
valves.

4,32.4.% There shall be two inspecdon test valves attached w0
the pressure sensing line that shall consist of a tee, a valve, 2
second iee with the branch plugged, and 2 second valve. [See
Figure A.4.52{a) and Figure 4. 4.32(0).]

4,325 Shutoff Valve. There shall be no shuwoff valve in the
pressure sensing line.

4.32.6 Pressure Switch Actuation. Pressure switch actuation at
the low adjustment seming shell initiate the pump starting
sequence (if the pump s not already in operation).

4.83 Break Tanks. Where z break tank is used to provide the
pump suction water supply, the installation shall comply witl
NFPA 22,

4.31 Field Acceptamee Test of Pump Units, Upon completion
of the entire Are pomp installation, an acceptance test shall be
conducted in accordunce with the provisions of s standard.
{See Chapier 14.}

435 Automated Inspection, Testing, and Distance Monitoring
of Devices, Meters. and Equipment.

#4.35.1% Devices, meters, and equipment utilized to perform
auterrared inspection and testing procedures that are subjec-
ted to system. pressure, where provided, shall be listed.

% 4.55.2% Devices, meters, and equipment utilized to perform
distance monitoring of system or component status that are
subjected to system pressure, where provided, shall be listed.

Chapter 5 Fire Pumps for High-Rise Buildings

5.1 General.
5.1.1 Application.

51.1.1 This chapter applies to all fire pumps within a building
wherever a bailding is defined as bigh-rise in accordance widh
5.3.30,

5.1.1.2 The provisions of all other chapters of this standard
shrall apply unless specifically addressed by this chapter.

5.2% ¥quipment Access. Location and access to the fire pump
roor shall be preplanned with the fire deparanent.

5.3 Water Supply Tanks.

5.3.1 Where provided, water tanks shall be installed in accord-
ance with NFPA 22,

5.3.2 ‘(When a water lank serves domestic and fire protection
systems, the domestic supply connection shall be connected
alzeree the level required for fire protection demand.

5.4 Fire Pump Test Arrangement. Where the water supply to 2
fire pump is a tank, a listed flowmeter or a test header discharg-
ing back into the tank with 2 calibrated nozle(s) arranged for
the atachment of a pressure gauge to determine pitot pressure
shall be required.

5.5 BIfGHate Power. Where electric motor—driven fire
SRHSEE y P .
pump{s) are used, a reliable gjtg Ie source of power in

accordance with Section 9.6 or a backap fire pump in accord-
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ance with Section 9.3 shall be provided for the fire pump instal-
lation.

5.6% Very Tufl Buildings.

5.6.1 Water Supply Tanks for Very Tall Buildings.

e p !
35 Stoged e
S AN v
5.6.1.1.1 A water tank shall be permitted to be divided into

compartments such that the comparunents function 23 individ-
ral enks.

5.6.1.1.2% The total volume of all tanks or compartments

sgﬁgm TR e

Fidishall be sufficient for
the full fire protecion demantdiisiighalzond.
5.6.1.1.3 Each individual tank or compartment JiFEETERIppIz
A R e AERR Hshall be sized 50 that a least
s percent of the fire protecuon demand is stored with any one
compartment or tank out of service,

5.6.1.2 An automatic refill valve shall he provided for each
tank or tank compartment.

5.6.1.3 A manual refill valve shali be provided for each tank o2
rank cornpartment.

5.6.1.4% Fach refill valve shall be sized and arranged to inde-
pendently supply the system fire protection demand.

TE5.6.1.5 The refill rate shall be sustainable for the required
water supply duration. ’

5,6.1.6% The automatic and manual fill valve combinaton for
each tank or tank compartment shall have its own connection
1o one of the following:

{1} A;md ige riser r&{'f;g;”,p “that is';ﬁ:é i
[ T
Eacku %rc pump

it
b ;

iable domestic risev sized U
of 5.6.1.4

5.6.L.6.1* Each §{fiillconnection shall be made to 2 different
riser

¥ 5.6.1.6.2 The refill conpnections shall be interconnected.

M 5,6.3.6.2.1 When the rafill valves are connected 1o differeat
zones, check valves shall be nstailed in each standpipe connec-
tion to prevent cross flow between the different zones.

6 5.6.1,6.2.2 Isolation valves shall be provided on both sides of
each check valve required by 5.6.1.6.2.1.

M 5.6.1.6.3 Isolation valves shall be provided between each inter-
connection.

MEE.6.1.64 When at least one of the @nk walves s fed from
below, the primary fill shall be from below.

#5.6.1.6.4.1% When the 3 walves are connected to different
zones, the isoladon valve shall be permitted to be normally
closed 10 assure that the primary refill is the st refill to oper-
ate.

Bidediett= Revidions. ¥ =Text deletions and figure/mble revisions.

#%5.6.1.6.5% Each ank shall be provided with an overflow sized
for the maximum refill rate with 2 single antomatic refilf valve
operating fully open.

#5.6.1.6.6 The overflow shall be piped to a safe discharge loca-
tHon.

5.6.2 Fire Pump Backup. Fire pumps serving zones that are

partizlly or wholly beyond the pumping capability of the fire

department apparatus shall be provided with one of the follow-
ing:

(1} A fully independent and automaric backup fire pumnp
unit(s) arranged so that all zones can be maintained in
full service with any one pump cus of service.

(2) An auxiliary means that is capable of providing the full
fire protection demand and thai is acceptable to tie
authority having jurisdiction.

ChapleE Sl ICRtfgal

6.1 General.
6.1.1* Types.

6.1.1.1 Cenrrifugal pumps shall be of the overhung impeller
design and the impeller between bearings design.

6.1.1.2 The overhung impeller design shall be close coupled
or separately coupled single- or two-stage endsuctoriype [ree
Figure A.6.1.1(a) and Fgure A.6.1.1(8)] or in-linc-type fsee Fignure
A 6.1.1() through Figure A.6.1.1{e}] pomps. :

6.1.1.3 The impeller between bearings design shall be sepa-
rately coupled single-stage or rmultistage axial (horizontal) split-
case-type [rer Figure A.6.1 1{f}] or radial {verdcal) split<ase-type
[soe Figure A.6.1.1(g}] pumps.

SR i

6.2* Factory and Field Performance.
§.2.1 Pumps shall fornisk not less than 150 percent of rated

capacity at not less than 635 perceat of total rated head. (Ser
Figure A.6.2.)

6.2.1.1 Fach discharge outlet in a multistage muitport pump
shall furwish not less than 156 percent of rated capactiy at not
less than 65 percent of total rated head. (See Figiae A.6.2.)

6.2.2.1 For each discharge outet in 2 muldsiage multiport
pump, the shuroff Lead shall not exceed 140 percent of raed
head for any type pump. {See Figure A.6.2.)

W 6.2.2.2 When operating below the rated speed in a self
regulating mode, a selfregulating variable speed fire punp
unit shall maintain the discharge pressure within 5 percent of
the set pressure.

2£6.2.2.3 When operating below the rated speed with a variable
speed pump in suction control mede, 2 variable speed fire
pump shall mainain the sucton pressure at or above the
lowest permissible suction pressure with an accuracy of
—0/+% pal {(=0/+0.2 bar).

» = Section deletions. ¥ = New material. 2018 Edition
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6.3 Fittings.

6.3.1* “Where necessary, the following fitiings for the pump
shall be provided by the prmp mamufacturer or an autorized
representatve:

{1} Automatic air release valve

(27 Circulation relief valve

(8} Pressure gauges

6.3.2 Where necessary, the following fittings shall be provided:

(1) Ecceniric tapered reducer at suction inlet
(2) Hose valve manifold with hose valves

(3) Flow measuring device

(4) Relief valve and discharge cone

(5) Pipeline sirainer

.33 Automatic Air Release.

6.3.3.1 Unless the requeremnents of 6.5.5.2 are met, pumps that
are autowmatically controlled shall be provided with 2 listed
float-operated air release valve having a nominal 0.50 in
{12.7 rux) minimurm diameter discharged to atmosphere.

6.5.3.2 The requirements of 6.5.5.1 shall not apply o over-
hung impeller—type pumps with top centerline discharge or
that are vertically mounted to namrally vent the air

5.4.1% Overbung impeller and impefler between bearings
design: pumps and driver shall be mounted on 2 common
grouted base plate.

6.4.2 Pumps of the overhung irapelier close coupled indine
wype [see Figure A.6.1.1{c)] shall he permitted to be mounted on
2 base attached to the pump mounting base plate.

5

6.5% Connection to Driver and Alignment.

6.5.1 Coupling Type.

6.5.1.F Separateiy coupled-wpe pumps with electric motor or
diese] engine drivers shal! be connected by a flexible conpling
or flexible connecting shaft

6.5.1.2* Flexibie couplings and flexible connecung shafts
shall be lsted for Sre pump service and inswmiled in accordance
with the Hsting.

6.5.2 Pumnps and drivers on separately coupled—type pumps
shall be atigned in accordance with the cou lin§__a:nr.j
manufacturers’ specifications and the ST/
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7.1.28 The vertical turbine~type purap shall be designed to
operate in a vertical positon with all parts in correci align-
ment.

7.2 Water Supply.

2.1 Source,

7.2.1.1% The water supply shall be adequate, dependable, and
acceptable to the authority having jurisdiction.

7.2,1.2*% The acceptance of a well as 2 water supply source
shall be dependent upon satisfactory development of the well
and establishrnent of satisfactory aquifer characteristics.

7.2.2 Pump Submergence.
7.2.2.1*% Well Installations.

7.2.23.1 Submergence of the prunp bowls shall e provided
for reliable operation of ke fire pump unit,

7.2,2.1.2 Submergence of the second impeller from the
bottom of the pump bow! assembly shall he not less than 10 It
(3.2 m) below the pumping water level at 150 percent of rated
capacity, (See Figure A.7.2.2.1.)

7.2.2.1.3% The submergence shall be increased by 1 fi {0.3 m)
for each 1000 fi (305 m} of elevation above sea level.

7.2.2.2% Wet Pit Installations.

7.2.2.2.1 To provide submergence for priming, the elevation
of the second impelier from the bottom of the pump bowl
assernbly shall be such thae it is below the lowest pumping water
level in the open bedy of water supplying the pit.

7.2222 For pumps with rated cepacitdes of 2000 gpm
(75'7 L/min} or greater, additional submergence is required
to prevent the formation of vortices and to provide required
net positive suction head (NPSH) in arder to prevent excessive
cavitation.

7.2.2.25 The required submergence shall be obtained from
the pump manufacturer.

7.2994 The distance berween the bottom of the surainer and
the botom of the wet pit shall be at least one-half of the pump
bowl diameter but not less than 12 in. (805 mm}.

7.2.3 Well Construction.

7.2.3.1 It shall be the responsibility of the grourdwater supply
enntractor 1o perform the necessary groundwater investigation
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to establish the reliabiliey of the supply, to develop a welt o
produce the required supply, and t¢ perform all work and
install a8l equipment 1 a thorough and workmanlike manner

7.2.3.2 To support the requirements of 7.2.3.1, the weli shall
be of ample diameter and sulficiently plumb to receive the
pecip.

2.2.4 Unconsolidated Formations {Sands and Gravels).

7241 All casings shall be of steel of such diameter and fr
FEAIECH to such depths as the formation could justify wnd as bast
meel the conditions.

7.2.4.2 Both inner and outer casings shall have a minimum
wall thickness of 0-375 in. (9.5 mm).

7.2.4.3 Inner casing diameler shall be not less than 2 n.
(51 mm) arger thao. the pump bowls,

7.2.4.4 The outer casing shall extend down to approximacely
the 1op of the water-bearing formation.

7.2.4.5 The inner casing of Jesser diameter and the well screen
shall exiend 23 far into the formation as the water-bearing stra-
1um could justify and as best meets the conditons.

7.2.4.6 The well screen is a vital part of the construction, and
careful attention shall be given 1o its selecdon.

7247 The well screen shall be the same diameter as the
inner casing and of the proper length and percent open arca
to provide an entrance velocity not exceeding $.13 fi/sec
{46 mnm,/sec).

7248 The screen shall be made of a corrosion- and acid-
resistant material, such as stantess steel or Monel,

7.2.4.9 Monel shall be used where it is antcipated that the
chloride content of the well water will exceed 1000 parts per
million.

7.2.4.10 The screen shall have adequate srength to resist the
external forces thar will be applied afier it & iostalled and 10
mirdmize the likelthood of damage during rhe insmllation.

72411 The bottom of the well screen shall be sealed prop-
erly with a plate of the same material as the screen.

7.2.4.12 The sides of the outer casing shall be sealed by the
intreduction of neat cement placed under pressure from the
botor 1o the top.

7.2.4.15 Cement shall be allowed to set for 2 minimum of
48 hows before drilling operadons are continued.

7.24.14 The immediate area surrounding the well screen not
less than 6 in. (152 mm) shall be filled with clean and wel-
rounded gravel.

7.2.4.15 This gravel shail be of such size and quality as will
create a gravel filter to ensure sand-ree production and a low
velecity of water leaving the formation and entezing the well.

7.2.4.16 Tubular Wells,

7.2.4.16.1 Wells for fire pumps not exceeding 450 gpm
{150% 1./min) developed in unconsolidated formations without
an ardfical gravel pack, such 2s tubular wells, shall be accepta-
ble sources of water supply for fire pumps not exceeding
450 gpm (1708 L/min}.
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7.2.4.16.2 Tubular wells shall comply with all the requirements
of 7,2.3 and 7.2.4, except compliance with 7.2.4.11 twough
7.2.4.15 shall not be required.

7.2.5% Consolidated Formations. Where the drilling pene-
trates unconsolidated formations above the rock, surface casing
shatl be insialled, seated in solid rock, and cemented in place.

7.2.6 Developing a Well.

7.2.6.1 Developing a new well and cleaning it of sand or rock
particles (not o exceed 5 ppm) shall be the responsibility of
the groundwater supply coniractor.

7.2.6.2 Such development shall be performed with a test
pump and not a fire pump.

7.2.6.3 Fresdom from sand shall be derermined when the test
pump is operated at 150 percent of rated capacity of the fire
pump for which the well is being prepared.

7.2.)7% Test and Inspection of Well.

7.2.7.1 A test to determing the water production of the well
shall be made.

7.27.2 An accepiable water measuring device such as an
orifice, a venmri meter, or a calibrated pitor tube shall be used.

7278 The test shall be witzessed by a representative of the
customer, coniractor, and authority baving jurisdicdon, as
required.

7.2.7.4 The rest shall be continuous for a period of at least
8 howrs at 150 pereent of the rated capacity of the fire pamp
with 15-minute-interval readings over the period of the test.

7.97.5 The eest shall be evaluated with consideration given w
the effect of other wells in the vicinity and any possible seasonal
varfation in the water table at the well site.

7.27.6 Test dam shall describe the static water level and the
pumping water level at 100 percent and 150 percent, respec-
tively, of the rated capacity af the fire pump for which the well
is being prepared.

7.27.7 All existing wells within a 1000 £t (303 m) radius of the
fire well shall be monitored throughout dxe test period.

7.3 Pump.
7.3.1* Yertical Tarbine Pump Head Component.

7.3.1.1 The pump head shall be either the aboveground or
belowground discharge type.

7.3.1.2 The pump head shall be desigmed w support the
driver, pamp, column assembly, bow! assembly, meudmum down
thrust, and the ofl rube tension mut or packing conrainer.

7.3.2 Colummn.

7.3.2.3* The pump column shall be frnished in secions not
exceeding a nominal length of 19 fr {3 m), shall be not less
than the weight specified in Table 7.3.2.1(a) and Table
7.3.2.1(b), 2nd shall be connected by threadedsleeve couplings
or flanges.

7822 The ends of each section of threaded pipe shall be
faced parallel and machined with threads wo permait the ends 1o
butt s as o form accurate alignmenz of tie pump colamn.

+ = Section deletions. ¥ = New material. 2019 Edition
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¥ Tabie 7.3.2.1{2) Pump Columm Pipe Weights {U.5. Customary)

Nowminal Cutside Weight per Unit Length
Size Diameter {{3.1D.) {Plain Ends)
{in) {im.) @b/ ft)
8 6,620 18.97
7 7.625 22,96
8 3.625 2470
9 9.625 25.33
18 10.75 31.2¢
12 12.75 43,77
14 14.0¢ 58,57

¥E Tuble 7.3.2.1¢4) Pamp Colurmn Pipe Weights (Metric)

Nominal Outside Weight per Unit Length
Size Diameter (OD.) {Flain Ends)
{zonm) {mam) (kg /xn)
150 161 28.230
200 212 36.758
250 264 46.451
300 315 65.187
350 360 31.209

73.2.3 Al cohumn flange faces shall be parallel and machined
for rabbet fir to permit accurate aiignment.

7.5.24 Where the static water level exceeds 50 fr (15.3 m)
below ground, oillubricated-type pumps shall be wsed. (See
Figure AT 1L1)

7.8.2.5 Where the pump is of the enclosed [fiSHHAE oil-
iubricated type, the shaftenclosing mbe shall be furnished in
nterchangeable secdons not over 10 fi (3 m) in Jength of
exira-strong pipe.

7.3.2.6 An automatic sight feed oiler shall be provided on a
suitable mounting bracket with connection to the shaft tube for
cilHubricated pumps. (See Figure A.7.1.1.)

7.3.2.7 The pump Wﬁ shail he sized so critical speed
shall be 23 percent above and below die operating speed of the
pummp.

7.5.2.8 Operating speed shall include all speeds from shatefl
o the 150 percent point of the pump, which vary on engine
75.2.9 Operating speed for variable speed pressure limiting
contrel drive systeras shall include all speeds from rated to
minimum operating speed.

7.3.3 Bowi Assembly.

7.535.1 The pumyp bowl shall be of closegrained cast jrom,

pronze, of other suiwble material in accordance with the
chemical znalysis of te warer and experience in the area.

7.3.3.2 Impellers shall be of the enclosed ype and shall be of
brore or other suitable material in accordance with the chern-
ical analysis of the water and experience in the area.

2019 Edition
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%7.3.4 Suction Strainer.

7541 A cast or heavy fabricated, corrosionresstimt metal
cone or basket-tvpe swainer shall be attached to the suction
manifold of the pump.

%.8.4.92 The sucton strainer shall have a fiee area of ar Jeast
four times the area of the suction connections, and the open-
ings sinail be sized to restrict the passage of 2 0.5 m. {127 mm)
sphere.

7.%.4.5 For installations in a wet pit, this suction smainer shall
be required in additon e the inmke screen. (Sw Figuw
A7222})

7.3.5 Fittings.

7.3.5.1 The following fitiings shall be required for attachment

to the pump:

(1) Automatc air release valve as specified n 7.3.5.2

(2)  Water level detector as specified in 7.3.5.3

(3) Discharge pressure gauge as specified in 4.12.1

(4} Relief valve and discharge cone where required by 4.20.1

{5} Hose valve header and hose walves as specified in 4.22.3
or metering devices as specified in 4.22.2

7.3.5.2 Autornatic Air Release.
7.3.5.2.1 A nominal 1.5 in. (38 mm) pipe size or larger auto-

matic air release valve shall be provided to vent air from the
column and the discharge head upon the startng of the pump,

7.3.5.2.2 This valve shall also admit air to the column to dissi-
pate the vacuum upon stopping of the pump.

7.5.5.2.5 This valve shall be locared at the highest point in the
discharge line hetween the fite pump and the discharge check
valve.

7.3.5.%* Water Level Detection. Water level detection shall be
required for ajl verrical tarbine pumps Insmiled jn wells 10
ronitor the suction pressare avalable at the shutof,
160 percent flow, and 150 percent flow points, to determine if
the pump is operaling within its design conditions.

%7.3.5.5.1 Each well installation shali be equipped with a suite-
ble water level detecror

7.2.5.2.2 If an air line is used, it shall be biass, copper, or
series 500 stainless ste=l.

7.5.5.5.5 Afr lines shall be sirapped to column pipe 2t 15 fi
{3 m) intervals.

frif S CHI S PR

7.4.1 Pump House.

%.4.1.1 The pump house shall be of such desien as will offer
the least obstruction o the convenient handling and hoisting
of vertical pump parts.

7.4.1.2 The requiremens of Secdons 414 and 11.3 shall also
apply.

7.4.2 Outdoor Setting.

7.4.2.3 IFin special cases the anthority having jurisdiction does
not require a pump room znd the wnit is installed ouldoors,

the driver shall be screened or enclosed and protected against
tarepering.
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7422 The screen or cnclosure reguired i 7421 shall be
easily ressovable and shall have provision for ample ventilation.

7.4.3%.1 Cenified dimsnsion prints shall be oblained from the
manufacturer.

7.43.2 The foundadon for vertical pumps shall be built te
carry the entire weight of the purp and driver plus the weight
of the water contained in it

ey

QL
tl 2
74.3.4 The foundation shail be of sufficient area and strength

that the load per square inch {square millimeter) on concrete
does not exceed design standards.

7.4.5.5 The top of the foundation shall be carefully leveled w
permit the pump 0 hang freely over a well pit on a short-
coupled pump.

7.4.8.6 On a well pump, the pumnp head shall be posidoned
plumb over the well, winch is not hecessarily level.
7.4.3.7 Sump or Pit.

7.4.3.7.1 Where the pump is mounted over a sump or pil, E
beams shall be permitted to be used.

7.4.3.7.2 Where a rightangle gear is used, the driver shall be
inszalled parallel to the bears.

7.5 Driver.
7.5.1 Method of Drive,

7.5.4.1 The driver provided shall be so constructed that the
toual thrust of the pnmp, which includes the weight of the
shaft, impellers, and hydraulic dhrast, can be caried on a
thrust beaving of ample capacity so that it will have an average
life rating of ;%;‘,’Q;@ TS,

7.5.1.2 All drivers shall be so constructed that axial adjustment
of impellers can be made to permic proper instaliation and
operaton of the equipment.

et

7.5.1.3 Vertical shaft turbine paumps shall be driven by a vert-
cal hollow shaft electric moter or vertical hoilow shaft right-
angle gear drive with diesel engme or steam turbine exeept as
permitied in 7.5.1.4.

7.5.1.4 The requirements of 7.5.1.3 shall not apply to diesel
engines and steam turbines designed and listed for vertical
wstallation with vertical shaft mrbine-type pumps, which shall
be permitted to employ solid shafts and shall not TC(AI;LEIC a
rightangle gear drive bur shall require a nonreverse bigeha
ILISHI,

7.5.1.5 Motors shall be of the vertical hollow-shaft gpe and
comply with 9.5.1.9.

7.5.1.6 Mass Elastic System.

7.5.L.6.1% For WEHIEHE
L Bt et el
Ve ey <

W7.5.1.6.1.3 For dsive systems that include a diesel engine,
rorsionzl coupling, rightangle gear drive, and vertical shait
pump, the puap manufacturer shail provide, at & minimum, a
3-mass torsional frequency calculztion, indicating that the first
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two natural frequencies of the systern and the crideal speeds
associated with engine firing frequency are found to be 1o less
than 25 percent above or below when the pump is aperating at
rated speed.

W 7.5.1.6.1.2% The torsional frequency calculaton specified n
7.5.1.6.1.1 shall include the mass elasic characteristcs for a
wetted pomp with e specific Impeller(sy wim, torsienal
coupling, rightangle gear, gear ratio, [lexible connecting shalft,
and the engine.

7.5.16.1.3* Where the calculations required in 7.5.1.6.1.1
indicate that critical speeds are found to [l less than
95 percent zbove or below pump rated speed, a further
detailed set of forced response caiculations shall be requived
for the vertical and horizontal components indicating there are
no damaging vibratory stresses or Torques.

#E7.5.1.6.1.4* The torsional analysis specified in 7.5.1.6.1.3 shall
include the mass elastic characteristics required in 7.5.1.6.1.2
plus the following:

(1) The excitation characteristics of the spetific eagine and
rating

(2) A fully Rexible lnmped parameter model having muldple
elements aleng the length of the engine crankshalt, the
horizonial shafing, and vertical shafiing 1o all pump
stages

(3) The effect of engine misfire

#7.5.1.6.1.5 For a system defined in 7.5.1.6.1 that uses a varia-
ble speed diesel driver, the operating speed for the analytical
speeds shall be defined as not less than 25 percent above the
pump rated speed and not less than 25 percent below the
lowest possible speed of the varizble speed driver

B¥7.5.16.1.6 The torsional coupling required in 7.5.1.6.1 shall
be permitted to be omited when a complele mass elastic
system torsional analysis s provided and accepted by e
authority having jurisdicdon and indicates that the system
meets the requiremenis of 7.5.1.6.1.3 without a torsional
coupling being included in the system.

PE7.5.1.6.1.7% In addition to the requirements of 7.5.1.6.1.3,
resulis shell include engine critcal response, crankshafl stress,
and crankshaft damper heat dissipation.

LR )

7.5.1.6.3 For varisble speed vertical hollow shafi clectric
moters, the pump manufacturer shall provide a complete mass
elastic system torsional analysis to ensurs there are no damag-
ing stresses or critcal speeds within 25 percent above and
below the operating speed of the puinp and drive.

#R7.5.16.4 For vertical urbine pumps wsing angle gear drives
driven by a diesel engine, a torsional coupling shall be nsed
and wonnted on the engine side of the driver shaft.

947.5.1.6.4.1 The torsional coupling shall be permiued o be
omitted when a mass elastic system torsional analysis is provi-
ded and accepted by the anthority having jurisdiction.
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{9} The safcty relief valve and puip driver are sized 0
accommodate the back pressure in the pump suction.

£.5.5¢ Suction Strainet.

8551 Pumps shall be equipped with a removable and
cleanable suction strainer instzlled at least 10 pipe diamerters
from the pump suction inlet

8.5.5.2 Suciion strainer pressure drop shall be calcafated to
enstye that sufficient NPSH is available 1o the pump.

8.5.5.3 The net open area of the strainer shall be at lease four
times the arez of the sucton piping.

8.5.5.4 Strainer mesh size shall be in accordance with the
pumnp manufacturer’s recommendatgon.

8.5.6 Water Supply Protection. Design of the system shall
inchude protection of potable water suppiies and prevention of
cross connection or contamination.

8.5.7 Pressure Maintenance.,

$.5.7.1 Except as permitted in 8.5.7.2, the primary or smndby
fire pumyp shail not be used as 2 pressure maintenance pump.

§5.7.2 Water mist positive displacernent pumping unils that
are designed and listed to alternate pressure maintenance duy
bemveen two or IGole pumps with variable speed pressure linpat-
ing conuol, and that provide 2 supervisory signal wherever
pressire mainienance is required more than swo times in one
hour, shall be peniitted 1o maintain system pressure.

8.5.7.8 When in the pressure maintenance mode, water mist
pesitive displacement pumping units used for pressare mainte-
nance shall not provide more than balf of the nozzle flow of
the smallest system nozzle when the standby pressure is applied
at the smaliesi nozzle.

8.5.7.4 A single sensing line shall be permitted to be used for
2 water mist positive displacement pumping unit conoller
where the unit also serves for pressure rainfenance oo 3 waler
mist systen.

8.6 Pump Drivers.

8.6.1*% The driver shall be sized for and have enongh power w
operate the pump and drive train at all design poinis.

8.6.2 Reduction Gears.

8.6.2.1 Ifareduction gear is provided between the driver and
the puunp, it shall be listed for the intended use.

86.2.1.1 Reducton gears shall meet the requirements of
ANEFAGMA. 2015E1E, Gylindricnl Worngearing Tolerance and
Inspection Methods.

£.6.2.2 Gears shall be AGMA Class 7 or better, and pinions
shall be AGMA Class 8 or better.

8.6.2.5 Bearings shalt be in accordance with AGMA standards
and applied for an L10 life of 15,000 hours.

8.6.2.4 For drive systems that include a gear case, the pump
manufacturer shall provide a complete mass elasiic system
torsional analysis To ensure there are ne damaging stresses o7
critical speeds within 25 percent above and below the operat-
ing speed of the pump(s) and driver.

8.6.2.4.1 For variable speed drives, the analysis of £.6.2.4 shall
inchude all speeds down to 25 percent below the lowest operat-
ing speed gbtainable with the variable speed drive.

%.6.3 Common Drivers.

8.6.5.1 A single driver shall be permitted to drive more than
one positive displacement purap.

8.6.3.2 Redundant pump systerns shall not be permired o
share a comraon driver.

8.7% Controllexs. See Secton 8.4 and Chapters 10 and 12 for
requirernents for controllers.

8.8 Foundation and Setiing.

§8.1 The pamp and driver shall be mounted on 2 commion
grouted base plate.

8.8.2 The base plaic shall be securely attached 1o a solid foun-
dation in such a way hat proper pump and driver shaft align-
ment will be maintined.

8.8.3 The foundaton shall provide a solid support for the
base plate.

8.9 Driver Connection and Alignment.

89.1 The pump and driver shall be connected by 2 listed,
closed coupled, flexible coupling or tming gear ype of belt
drive coupling.

8.0.2 The coupling shall be selected i ensure that it is capa-
ble of transmitting the horsepower of the driver and does not
exceed the manufucturer's maximam recommended horse-
power and operating speed.

$.0.3 Pumps and drivers shall be aligned once final base plate
placement is complete.

8.9.4 Alignment shall be in accordance with the coupling
manufacturer’s specifications.

8.0.5 The operating angle for the flexible coupling shall not
exceed the recommended tolerances.

3.10 Flow Test Devices.

8.10.1 A positive displaccrnent pump instailation shall be
arranged to allow the test of the pump at its rated conditions as
well s the suction supply 2t the maxinm flow available from
the pump.

8.10.2 Additive pumping systems shall be equipped with a flow
meter or orifice plate installed in 3 test loop back te tue addi-
tve supply tank.

$.10.3 Water pumping systems shail be equipped with z flow-
meter or orifice plate installed in a test loop back to the water
supply, tnk, inlet side of the water pump, or draiz.

ca

4.1 General.

9.1.1 This chapter covers the mininum performance and test
ing requirements of the sources and transmission of electrical
power 1o molors driving fire pumps.

9.1.2 This chapter 2lso covers the minimum performance
requirements of all intermediate equipment between the
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source(s) and the pump, including the motor(s) but excepting
the elecaic fire pump conwoller, mansfer switch, and accesso-
ries (see Chapter 10).

9,1.8 Al electrical equipment and installation methods shall
comply with NFPA 76, Article £95, and other applicable articles.

8.1.4% All power supplies shall be located and arranged
protect against damage by fire from within the premises and
exposing hazards.

9.1.5 Al power supplies shall have the capacity to run the fire
purnp on a continuous basis.

2.1.6 All power supplies shall compiy with the voltage drop
requiremenis of Section 9.4.

0.1.7¢ Phase converters shall not be used to supply power o 2
fire pump.

9.1.8* Interruption.

9.1.8.1 No ground fault interruption means shall be installed
in any fire pump control or power circuit.

8.1.8.2 No arc fault interraption means shall be installed in
any fire pump control or power circuit.

99.1.8.3 Arcresistant equipment shall be permitied.
9.2* Normal Power.

9.2.1 An electric motor—driven fire pump shall be provided
with 2 nermal source of power as a continually available source.

#8622 The normal source of power required in 9.2.1 and its
ronting shall be arranged in accordance with one of the follow-
ing:

(1) Service connection dedicated o the fire pump inszalla-
ton

(2) Onsite power production facility conmection dedicated to
the fire prmyp installation

(3) Dedicated feeder connection derived direcdly from the
dedicated service 10 the fre pump installation

{4) As a feeder connection where all of the following condi-
ticns are metn

(a} The protected facility is part of a multibuilding
campus-siyle arrangement.

(b} A backup source of power is provided from a source
independent of the normal source of power.

{¢; It is impracrical to supply the nonual seurce of
power through the arrangement in 9.2.2
9.2.212y, or 9.2.275). i

(d) The mmangement is acceptable io the authority
having jurisdiction.

{e) The overcurrent protection device{s) in ecach
disconneciing means is selectively coordinated with
any other supply side overcurrent protective
device{s).

(3) Dedicated wsnsformer connection directly from the serv

ice meeting the requirements of Articie 645 of NFPA 70

#9.2.3 For fire pump instatlations ustng the armangement n
9.2.2{F, 9.2.9(} or 8.2.215% for the normal soarce of
pewer, no more than one disconnecting means and associated
overcurrent protection device shall be installed in the power
supply to the fire pump controller.

HUHTEAR = Revisions. 3 = Teaxt defetions and figure/mble revisions.
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9.2.3.1 Where the disconnecting means permitred by 9.2.% is

insmiled. the disconnecing means shall meet 21l of the follow-

ing requirements:

{1} It shall be ideruified as being suitahle for use as service
equpment.

(25 It shall be lockable in both the closed position and the
open position.

(3)* T shall be Jocated remote frem other Luilding discon-
necting means.

(4)* It shall be located remote from other fire pump source
disconnecting means,

(5} I shzll be marked “Fire Pump Disconnecting Means” in
letters that are no less than 1'in. (25 mm} in height and
that can be seen without having 1o open enclosure doors
QT COVETS. ’

9.9.3.2 Where the disconnecing means permitted by 9.2.3 is
instafled, a placard shall be placed adjacent to the fire pump
controller stating the location of this disconnecting means and
the Jocation of any key needed to unfock the disconnent.

6.2.3.3 Where the disconneeting means permitted by 9.2.3 is
installed, the disconnect shall be supervised in the closed posi-
Gon by one of the following methods:

(1) Central station, proprictary, or Temoi station sigmal
device

{2) Local siguzaling service that will cause the sounding of an
audible signal at a constantly attended location

(%) Locking the disconnecting means in the closed posidon

{4} Where the disconnecting means is located withio fenced
enclosures or in buildings nnder the comuol of the
owner, sealing the disconnecting means and performing
approved weekly recorded inspecions

8.2.5.4 Where the overcurrent protection permilted by 9.2.3 is
installed, the overcurrent protection device shali be rated to
catry indefinitely the sum of the locked rotor currént of the
largest purnp motor and the fultload current of all of the other
pump motors and accessory equipment.

6.2.3.4.1 Alternatively, compliance with $.2.3.4 shall be based
on an assembly listed for fire pump service thac complies with
the following:

(1} The overcurrent protection device shall not open within
2 minutes at 500 percent full-load current.

(2) The overcurrent protecion device shall not open with 2
restart ransient of 24 dmes the full-lnad current,

{3) The overcurrent protection device shall not open withi
10 minutes at 300 percent full-load current.

(4) The wuip point for circuit breakers shall not be figld
adjustable.

#%9.2.3.4,2 Overcurrent Device Selection, An instananecus wrip
circnit breaker shall be penmited in lien of the overcurrent
devices specified in 10.8.2.215} provided it is part of a transfer
switch assembly listed for Fre pamp service and complies with
$.2.5.4.1.

9.3 Alternate Power.

#9.3.7 Unless there is an installed power arrangemest as
REOTEE in 9.33, at least one alternative source of powsr sk
be provided for high-rise buildings.

9.8.3% Other Sources. Except for an arrangement described
in 9.5.%, ar least one alternate source of power shall be provi-
ded where the normal source is not reliable.

» = Section deletions.  #= New marerial, 2019 kdition
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9.3.3 An alternate source of powsr for ihe privary fire pump
shall not be reguired where a backup engine-driven fire pump,
backup steam turbine-driven fire pump, or backup electric
motor—driven fire punp with independent power source meet
ing 9.2.9 is installed in accordance with this standard.

7%8.2.4 Where provided, the altermate source of power shall be
supplied from one of the following sources:

(1) A generator installed fn accordance with Secdon 9.6

(2) ©One of the sources identfied in 9.2.2414, 9.2.579,
9.2.2088 or 9.92.285 where the power is provided ind
peodent of the nonmal source of power

.35 Where provided, the alternate supply shall be arranged
so that the power to the fire pumnp is not disrupted when over-
Head lines are deenergized for fire depariment operations.

9,9.6 Two or More Alternate Sources.

293,61 Where the alternate source consists of two of more
sources of power and one of the sources is 2 dedicated feeder
Jerived [rom 2 wility service separale from that used by the
normal source, the disconnecting means, overcirrent protec-
tive device, and conductors shall not be requircd o meet the
requirements of Section 9.2 and shall be permised to be in-
sralled in accordance with NFPA 70

W 9.2.6.2 Protective devices shall not be installed in the load side
of the power wansfer switch.

9.4* Voltage Drop.

8.4.1 Unless the requirements of 942 or 8.4.2 are met, the
voltage at the controlier line lerminais shall not drop more
than 15 percent helow normal {conwroller-rated voltage} under
motor-starting conditions.

9.4.2 The reguiremens of 9.4.1 shall r_mgg{gp
run_mechanical stariin \'ﬂ,égip'f?é‘ AT e e
AR o by oo s

2#9.42.1% The requirements of §.41 shall apply w the
emergency-run mechanical conwol of the seifregulating varia~
ble speed fire pump unit

943 The requirements of §.4.1 shall not apply to the bypass
mode of 2 variable speed pressure limiting coawel (se 10.1 0.3},
provided a successful start can be demonstrated on the standby
gen-set.

9.4.4 The voliage at the contactor(s) load terminals to which
the motoer is connected shall not drop more than 5 percent
below the voliage rating of the motor when the motor is oper-
ating at 115 percent of the fullload cwrent rating of the
motor.

9.4.4.1 Wiring from the controller(s) o the pump moter shall
be in rigid metal conduit, intermediate metal conduit, electri-
cal metallic mbing, liquidtight flexible metal conduit, or tiquid-
tight fexible nonmesallic conduit Type LFNC-B, listed Type
MC cable with an impervious covering. or Type MI cable.

8.4£.4.2 Elecrrical connections at motor terminzal boxes shall be
made with a listed means of connection.

9443 Tuiston! insuladon-piercing tvpej and soldered wire
cormectors shall not be permitted to be used for this purpose.

9.5 Motors.
9.5.1 General

8.5.1.1 All motors shall comply with NEMA MG-1, Motors and
Generaiers, and shall be marked as complying with NEMA
Design B standards for three-phase motors or NEMA Design N
or L standards for single-phase motors, and shall be specifically
listed for fire punp service. {See Tuble 9.5.1.1{a), Tuble 8.5.1.1(k),
and Table 9.5.1.1(c).]

% Table 9.5.1.1{a) Horsepower and Locked Rotor Carrent Moior
Designation for Three-Phase NEMA Design B Mators

Motor Designation
Locked Rotor {VFPA 70, Locked
Cuwrrent Three-Phase  Rotor Indicating

Rated 230 Var 60 Hertz  Code Letter} “F” to
Horsepower LAy and Including
1 30 N
1% 40 M
2 50 L
3 64 X
3 92 J
‘4 127 o
10 162 H
15 232 G
20 290 G
25 365 (o1
30 435 G
40 580 G
50 725 &3
60 870 G
75 1085 G
100 1450 G
125 1815 G
150 2170 G
260 2900 G
250 3650 G
300 4400 G
550 5100 G
400 5300 G
450 £500 G
500 7250 [

1 ocked Tator current values are maxinmms.

9,5.1.1.1 Single-phase motors shall be nsed only in acrossthe-
line starting applications.

20.5.1.1.2 Internadonal Electrotechnical Commission (TEC)
metors, where used, shall be listed for fire service.

9.5.1.2 The requirements of 9.5.1.1 shall not apply to direct
cusrent, high-voltage (over 600 V), large-horsepower [over 500
hp (378 KWy 1, single-phase, universal-ype, or wound-rotor
motors, which shall be permitted ro he used where approved.

9.5.1.3 Puartwinding motors shall have 2 50-50 winding ratio in
order 10 have equal currents I both windings while mnning at
nominal speed.
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34 Table 9.5.1.1(b) Horsepower and Locked Rotor Current
Motor Designation for SingleiPhase NFMA Design N and I,
Motors

Locked Rotor Current Locked Rotor Current
SinglePhase 115V at 60  SinglePhase 230 Vat 60

$.5.1.4% Motors Used with Vaxiable Speed Controllers.

9.5.1.4.1 Motors shall meet the applicable requirements of
NEMA MG-1, Motors and Generaters, Part 30 or 31.

05.1.4.2 Motors shail be lsted, suitable, and marked for
inverter duty.

Rated Hertz (A)* Hertz (A)*
Horsepower Design N Desigr . Design N Design L
¥ 20 _ i2 —
% 26 — 15 —
] 31 — i8 —
A 45 45 25 25
% 61 §1 35 35
1 80 50 45 45
% e - 50
2 _— —_ 65
3 — — i
5 — — 135
" — — 260
10 — — 260

3 ncked rotor current values are maximuns.

¥ Table 9.5.1.1(c) Horsepower and Locked Rotor Crarent Motor
Designation for Three-Phase, 380V, 50 Heriz, NEMA Design B
Motors

Motor Designation
(NFPA 70, Locked
Locked Rotor Current Rotor Indicating Code
Rated Three-Plase 380 Vat Letter) “F” to and

Horsepower 50 Hertz (A)* Including

1 20 2
% 27 N

2 34 M

3 45 L

5 61 K
7% 84 J
10 1407 H
15 154 131
20 194 H
25 243 H
30 289 H
40 337 H
50 482 H
60 578 H
75 722 H
100 965 H
125 1207 H
150 1441 H
200 1927 H
250 2554 H
500 3026 H
350 3542 H
400 4046 H
450 4539 H
500 BO6% H

H ocked rotor current values are maximums.

8.5.1.43 Listing shall not be required if 9.5.1.2 applies.

6.5.15% The corresponding values of locked roter current for
motars rated at ofher voliages shall be determined by amliiply-
ing the values shown by the ratio of 460 V to the rated voltage
in Table 9.5.1.1(a).

9.5.1.6 Code letters of motors for all other voltages shall
conform with those shown for 460 V in Table 8.5.1.1(2).

$.5.1.7 All motors shall be rated for contiruous dugy.

6.5.1.8 Electric motor—induced mansients shall be coordinge
Led with the provisions of 10.4.3.3 1o prevent nuisance Wipping
of motor controller protective devices.

9.5.1.9 Motors for Vertical Shafi Turbine-Type Pamps.

9.3.1.9.1 Motors for vertical shaft bine—type pumps shall be
dripproof, squireel-cage induction vpe.

65.1.8.2 The motor shall be equipped with a nonreverse
ratchet.

9.5.2 Curreat Limits.

9.5.2.1 The motor capacity in horsepower shall be such that
[he maximuae meter current in any phase uader any condidon
of pump load and voluage usbalance shall not exceed the
motorrated fulload current multiplied by the service facton.

5.5.2.2 The following shall apply to the service factor:

(1) The maximum service factor at which a motor shall be
used is L.15.

(2) Where the motor is used with 2 variable speed pressure
limiting_conwoller, the service factor i Il BErE

B i

SR A T

9.5.2.8 These service factors shall be in accordance with
NEMA MG-1, Motors and Generators.

9.5.2.4 General-purpose (open and dripproof) motors, towlly
enclosed fan-cooled (TEFC) motors, and rotally enclosed
nonventlated (FENV) motors shall not have a service factor
larger than 1.15.

9525 Motors used at alitudes above 3300 ft (1000 m) shall
be operated or derated according to NEMA MG-1, Motors and
Generators, Pare 14,

9.5.3 Marking.

8.5.3.1 Marking of moter terminals shall be in accordance
with NEMA MG, Motoers and Generalors, Part 2.

9.5.5.2 A motor terminal connecling diagram for muliple
1ead motors shall be furnished by the motor mannfacturer.

9.6 OnSite Standby Generator Sy
9.6.1 Capadity

0.6.1.1 Where on-site genetaior systems are used to sapply
power to fire pump metors to meet \he requirements of $.5.2,
they shall be of sufficient capacity to allow normal starting and
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11.1 General.
11.1.1 This chapter provides requirements [or minimum
performance of dissel engine drivers.

il.7.2 Accessory devices, such as monitoring and signating
means, are inciuded where necessary to ensure minimum
performance of the aforementioned equipment.

11.1.5.1 Diesei engines for fire pump drive shall be of the
compression ignitorn: type.

11.1.2.2 Sparkigniied internai combustion engines shall not
e used.

11.2 Engines.
i1.2.1 Listing. Engines shali be listed for fire pump service.
11.2.2 Engine Ratings.

11.2.2.1 Engines shall have a nameplate indicating the listed
horsepower rating available to drive the pump.

11.2.2.3 Engines shall be accepiable for horsepower ratings
listed by the testing laboratory for ssandard SAE conditions.

11.9.2.4% A deduction of 3 percent from engine hotsepower
rating at standard SAE conditions shall be made for each
1600 ft (300 m) of ahitude above 300 ft (81 m).

11.2.25% A deduction of 1 percent from engine horsepower
rating as comrecied o standard SAL conditions shall be made
for every 1O°F (5.6°C) above F7°F (25°C) mmbient temperature.

11.2.2.6 Where rightangle gear drives (see 7.5.1.8) are used
between the vertical txbine pump and its driver, the horse-
power requirement of the pump shail be inereased to allow for
power loss in the gear drive.

11.2.2.7 After the requirements of 11.2.2.1 through 11.2.2.6
lhave been complicd with, engines shall have a 4-hour mini-
mum horsepower rating equal o or greater than the brake
hersepower reuired to drive the pump at its rated speed
under any conditions lisied for environmental condidons
under pump load.

11.2.3 Engine Power Connection to Pump.

#11.2.3.1 Horzonwl shafi engines shall be provided with 2
means for direct atachment of a flexible coupting adaptor, 2
flexible connecting shaft adaptor, a stub shaft, or & torsional
coupling to the engine [lywheel. (See Section 6.5 and 7514

11.2.4 ‘Engine Speed Controls.
11.2.4.1 Spesd Conirol Governozn

11.2.4.1.1 Engines shall be provided with a governor capable
of regulating engine speed within a range of 10 percent
between shuteft and maximum load conditen of the pump.

SHAEIIEY = Rovisions. 8 = Text deletions and figure/rable revisions. = = Section deletions. H=New material.

11.24.1.2 The governor shall be feld adjustable and set and
secured to maintain rated pump speed at maximum pump
load.

#11.2.41.3 Mechanical fael injection engines with a mechani-
cal governor speed control device shall be allowed 1o employ
an clectricacniaied speed conivel override system to achieve
speed control of less than 10 pexcent, provided the require-
ments of 11.2.4,1.1 are stll met in the event that any compo-
nent of the slectric actuator speed control system fails.

11.2.4.1.4 Engines sball accelerate to rated outpui spaed
within 20 seconds.

11.2.4.2* Electronje Fuel Management Control.

11.2.4.2.1 Alternate Efectronic Control Module. Engines that
incorporate an slectronic control moduie (ECM) to aceom-
plish and control the fuel injecdon process shall have an alter-
nate EGM permanently mounted and wired so the engine can
produce its full rated power output in the event of a failure of
the primary ECM.

11.2.4.2.2 ECM Voltage Protection. ECMs shall be protecred
from transient voltage spikes and reverse de current.

11.2.4.2.3 ECM Selector Swiich.
11.2.4.2.5.1 Operation.

(A} The transiton from the primary ECM 1o the alterate, or
alternate to prizary shall be contolied by 2 hand/automatic
switch without an off position.

(B) When the switch required in 11.2.4.2.3.1{A) is in the auto-
matic positon, the transition from the primary ECM 1o the
allernate, or altemnale to primacy shall be accomplished anto-
matically npon faflure of either ECM.

(C) When the switch required in 11.2.4.2.8.1{A) is in the hand
position, the transition from the privary ECM w the akernate,
or from alternate to primary shall be accomplished manually.

11.2.4.2.3.2 Supervision. A visual indicator shall be provided
on the engine instnunent panel, and 2 supervisory signal shall
be provided to the controller when the EGM selector switch is
positioned to the alternate ECM.

11,2.4.2.3.3 Coniacts.

(&) The contacts for each circult shall be rated for both the
minimum and maximum current and voltage.

(B) The total resistnce of each ECM circuit through the
selector switch shall be 2pproved by the engine manufacturer.

11.2.4.2.5.4 Enciosure.

(A) The selector switch shall be enclosed in 2 NEMA Type 2
dripprooi enclosure.

(B) Where special environments exist, suitzbly rated enclo-
sures shall be used.

11,2.4.2.3.5 Mounting.

t4) The selecior switch and cnclosure shall be engine moun-
ted

(8} The selecror switch enclosure and/or the seleclor switch
inside shall be isolated from engine vibration 1o prevent arny
deterioration of contact operation.
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11.2.4,2.4% Engine Power Output. The ECM (or its connec-
ted sensors) shall net. for any reason, intentonally canse a
reduciion in the epging's ability to produce rated power
ou[put

11.2.4.2.5 ECM Sensors. Any sensor necessary for the func
tion of the ECM that affects the engine's ability w preduce its
rated power ouiput shall have 2 redundant sensor that shall
operate automatically in the event of a fatlure of the primary
SENE0T,

11.2.4.2.6 ECM Engine Sepervision. A copmon supervisory
signal shall be provided o the controller as 2 minimum for the
following events:

{1) TFuel injection wrouble

(2} Low fuel pressure:

(3) Any primary sensor failure

11.2.4.2.7 ECM and Engine Power Supply.

11.2.4.2.7.1* In the standby mode, the engine batteries or
battery chargers shall be used to power the ECM.

11.2.4.2.7.2 Engines shall not require more than (.5 ampere
from the bamery or battery charger while the engine is not
Tunning.

11.2.4.5 Variahle Speed Pressure Limiting Controi or Variable
Speed Suction Limiting Control (Optional).

11.2.4.5.1 Variable speed pressure limiting control or variable
speed suction limiting control systems used on diesel engines
foz fire pump drive shall be listed for fire pump service and be
capable of fimiting the pump outpui total rated head (pres-
sure) or suction pressure by reducing pump speed.

11.2.4.3.2 Variable speed conirol systems shall not replace the
engine governor as defined in 11.2.4.1.

11.2.4.33 In the event of a failure of the wvarizble speed
control systemn, the engine shall operate at pumprated speed
with the governor defined in 11241,

i Br-d eEsiFeisEnaG

Lagge i FIZIIIE,
11.2.43.4.3* ¥ the pressurdsensiog line is instalied where
sediment could enter, 2 drop-down trap and a cleanout shall be
instafled.

11.2.43.4.4 For suctionflimiting control, a sensing line shall
be installed from a connection at the pump inlez flange to the
engine.

11.2.4.3.5 Within 20 seconds after a demand to start, pumps
shall supply and maintain a stable discharge pressure
(+10 percent) throughout the eatire range of operation.

11.2.4.35.1 The discharge pressure shall be permited to
restabilize whenever the flow condition changes.

11.2.4.4 Engine Overspeed Shutdown Control, Low Oil Pres-
sure Signal, and High and Low Coolant Temperamure Sigmals.

11.2.4.4.1 Engines shall be provided with an averspeed shit-
down device.

112442 The overspeed device shall be arranged o shut
down the engine in a speed range of 10 to 20 percent above
rated engine speed and to be manually reset.

11.2.4.4.3 A means shall be provided to indicate an overspeed
trouble signal 1o the automatic engine controlier such: that the
controller canrot be reset until the overspeed shutdown device
is manually reset to normzl operating position.

11.2.4.44 Means shall be provided for verifying overspeed
switch and circuitry shutdown fuaction.

11.2.44.5 Means shall be provided for signaling critically low
oil pressure in the engine lubrication system to the controller.

11.2.4.45.1 Means shail be provided on the engine for testing
the operation of the oil pressure signal to the controller result-
ing in visible and cowsmon audible alarm on the controlier as
required in 12.4.1.3.

11.2.4.45. lnstucrions for pexforming the test in 11.2.4.4.5.1
shall e included in the engine manuat.

11.2.4.4.6 Means shall be provided for signaling high engine
eperature to the controllen.

11.2.4.4.6.1 Means shail be provided on the engine for testing
the operaton of the high engine emperature signal to the
controller, resulting in visible and common audible alarm on
the controller as required in 12.4.1.3.

11.2.4.4.6.3 Instructions for performing the testin 11.24.4.6.2
shall be included in the engine manual,

11.84.47 Means shall be provided for signaling low engine
temperamre to the controller.

1124471 Means shall be provided on the engine for testing
the operation of the low engine temperature signal to the
controller, resuling in %‘Lﬁilglc and common audible alarm on
the conmolier as required in F2

11.2.4.4.7.2 Instructions for performing the testin 11.24.47.1
shall be included in the engine manual.

11.2.4.4.8 Means shall be provided for signaling high cooling
water temperature o the controller at a eniperature specified
by the engine manufactarer coordinated with the sizing of the
heat exchanged watex supply.

11.2.4.48.1 Means shall be provided on the engine for testing
the operation of the high cooling water texmpesanire signal to
the controller, resuiting in a visible and commeon audible alarm
on the controlier as required in 12.4.1.3.

11.2.4.482 Instuctons for performing the test in 11.2.4.4.8.1
shall be included in the engine manual.

11.2.4.5 Engine Ruming and Crank Termination Control.

11.2.4.5.1 Engines shall be provided with a speed-sensitive
switch to signal engine cunning and crank termination.

11.2.45.2 Power For this signal shall be wken from a source
other than tlie engine geserator or allenaiorn
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11.2.5 Instrumentation.
11.2.5.1 Insorument Panel.

11.25.1.1 All engine instrwmenis shall be placed on a panel
secured 10 the engine or inside an engine base plate-mounted
coniroller.

11.2.5.1.2 The engine instrument panel shall not be used as a
Junciion box or conduiz for any ac supply.

11.2,5.2 Engine Speed.

11.2.5.2.1 A wachometer or otier means shall ber provided 1o
indicate revoluticus per minute of the engine, including zero,
ar all times.

11.2.5.2.2 The tachometer shall be the totizing type, or an
hour meter or other means shall be provided to reeord towd
time of engine operation.

11.2.5.2.3 Tachometers with digital dispiay shall be permited
to be blank when the engine is not running.

11.2.5.3 Oil Pressure. Engines shall be provided with an oil
pressure gauge or other means (o indicate nbricating oil pres-
sure.

11.2.5.2 Temperature, Fngimes shall be provided with a
remperature gange or other means io indicate engine coolant
temperature at all tmes.

11.2.5.5 The engine shall be provided with a means to indi-
caic the type of trouble being sigraled in 11.2.4.2.8.

11.2.6 Wiring Elements.
11.2.6.1 Automatic Controller Wiring im Faciory.

11.2.6.1.1% All connecting wires for awtomatic controllers
shail be hamessed or {lexibly enclosed, mounted on the
engine, and connected in an engine junction box to terminals
numbered to correspond with mumbered terminals in the
controller.

11.2.6.1.2 All wiring on the engine, including starting circui-
1y, shall be sized or a continuous-duty basis.

#¥11.26.1.5 Provisions shall be made on the engine for connect~
ing two Temwote sensing ieads from each of the battery chargers
for the purpose of accurately measuring the voltage across cach
of the battery terminals under 2ll load condigons.

11.2.6.2% Antomatic Control Wirlng i the Field.

11.2.6.2.1 Interconnections between the automatic conwoller
and the engine junction box shall be made using stranded wire
sized on a continuous-duty basis.

11.2.6.2.1.1 Interconnection wire size shall be based on length
as recommended for each tertninal by the controller manufac-
iures,

11.2.6.2.2 The dc mterconmeciions between rthe aaromatic
controller and engine junction box and any ac power supply o
the engine shall be routed in separate conduils.

11.2.6.5 Battery Cables.

11.2.6.3.1 Bagery cables shall be sized in accordance with the
engine manufacturer's recommendations considering rhe cable
length required for the specific battery locatdon.
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11.2.5% Starting Methods.
11.2.7.1 Starting Dievices. Engines shall be equipped wih a
reliable starting device.

11.2.7.2 Eleciric Starting. ‘Where eleciric starting is used, the
electric swarting device shall iake cwrept from a storage
batiery(ies).

ki i

11.2.7.2.1.9% FIEsaliiEilacid bateries shall be farnished in
2 ’r'ﬁiifﬁ:mdry charge conditon with electrolvie iiguid in a
[:ixn.x t%iﬁ:?@ T SR

Vikirhiis

separate container Valvircel [t Jof
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11,2,7.2.1.3 Nickelvadminm or other kinds of batteries shall
be permitted to be installed in licu of lead-acid baueries, provi-
ded they meet the cngine manufacnirer's requirements and
the charging voltage levels of the chargers ;%Eﬁ? are

TR

coordinared to meet the requirements of the specilic batteries.

#11.2.7.2.0.4% At 40°F (4°C), battery umit gﬁ;ﬁhall have the
capacity sufficient to raintain the cranking specd recommen-
ded by the engine manufachureriGuliag six consecutve cycles
of 15 seconds of cranking and 15 seconds of rest.

W11.2.7.2.1.5 At 40°F {4°C), barmery unit B shall bave the
capacity sufficient to maintain the cranking speed recommen-
ded by the engine manufacturer, during six consecutive cycles
of 15 seconds of cranking and 15 seconds of rest.
11.2.7.2.1.6% BERIIURE TR bt B Comtine,
shall be sized, based on calculations, (o have capacity 1o carry

the loads dr:gincd in 12.2_7%& for 7:2 !hours ot: standby power

T t] e " ,“,;mn%&ﬁ.‘
T s

thour ac power being avalable for

11.27.2.2.1 Engines with only one cranking motor shall
include # main battery contctor installed benween each batiery
and the ¢ranking motor for batlery isolation.

(A) Main battery contactors shall be listed for fire puang driver
service.

(B} Main baunery contaciors shall be rawed for the cranking
MOtor Current.

{C) Main baitery contactors shall be capable of manual
mechanical operation, induding positve methods such as
springloaded, overcenter operator o encrgize the staring
miotor in the event of controller dreuit faflure.

11.2.7.2.2.2 Engines with two cranking motors shall have one
cranking motor dedicated to each batiery.

(A} Eacli cranking motor shall meet the cranking reguire-
raents of a single cranking imotor system.

() To activate cranking, each cranking motor shall have an
integral solenoid relay to be operated by the punp set contrel-
lex

(C) Each cranking motor integral solenoid relay shall be capa-
ble of being energized from a mannal operator listed and rated
for the cranking motor solenoid relay and include a mechani-
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cal switch on the engine panel to ¢nergize the starting motor in
the event of controller circuit failure.

11.2.7.2.3 Battery Loads.
11.2,7.2.3.1 Nonessential loads shall not be powered from the
engine starting batteries.

11.2.7.2.3.2 Fssential loads, including the engine, controller,
and all pump room equipment combined, shall not esceed 0.3
ampere each for a total of 1.5 amperes, on a continuous basis.

11.2.7.2.4% Battery Location.

11.2.7.2.4.1 Swrage baticries shall be rack supported above
the flocr, secured against displacement, and located where they
will not be subject o excessive temperature, vibration, mechan-
ical injury, or flooding with waten

11.2.7.24.2 Current<carrying parts shall not be less dvan 12 in.
{305 mm} aboye the floor level.

1L2.7.24.5 Storage batteries shall be readily accessible for
servicing.

11.2.7.2.4.4 Storage batteries shall not be Jocated in front of
the engine-mounted instruments and controls.

11.2.7.2.4.5 Swrage battery racks and their locadon shali meet
the requirements of NFFA 70,

11.2.7.2 Hydraulic Starting.
11.2.7.3.1 Where hydraulic starting is used, the accurmulators

and other accessories shall he enclosed or 50 protected that
they are not subject to mechanical injury.

11.27.3.9% The B BEREaTRE
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shall be insailed
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11.2.7.5.3 The diesel engine as inswalied shall be without stare-
ing aid cxcept that as required in 11.2.8.2.

11.2.7.54 The diesel Fhgmias installed shall be capable of
carrying its full rated toad within 20 seconds after cranking is
initiated with the intake =ir, rooist ambient temnperature, and ail
starting equipment at 32°F (0°C).

it

pressure 1o the predetermined pressure requirernents.

#11.2.7.3.7 The means of automatcally nmintaining the
hvdraulic system within the predetermined pressure vequire-
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ments shall be energized from the main bus and the final
emergency bus if ene s provided.

#11.2.7.5.8 Engine driven means shall be provided to rechargs
the hydraulic system when the engine is running.

#11.2.75.9 Means shall be provided w manually recharge,
Lieed, and purge the hydraulic acanmulator systen.

B 11.2.7.3.10 'When the engine is equipped with multipie crank-
ing systems (of different types), ene system shall be defined as
= primary cranking system and the other a3 a secondary crank-
ing system.

% 13.2.7.5.11 When used as the only or primary cranking
systern, the capacity of the hydraulic cranking systera shall
provide not fewer than (welve cranking cycles of not less than
15 seconds each (capacity for 180 seconds of wial crank rime).

11.2.7.3.11.1 The total capacity shall be provided from wo
separate, equally sized accumulator systems.

#11.2.7.5.11.2 The fust six atempts shall be automatc from
the signaling source, alternating between accumulator syseems.

#11.2.7.3.11.3 The second six auempis shall be manually active-
ted from. either engine or controller, with each button-push:
initizting a complete 15-second crank attempt.

%11.2.7.5.12 When used as a secondary cranking sysiem, e
capacity of the hydraulic cranking system shall be capable of
providing not [ewer than six cranking cycles of not less than
1% seconds each {capecity For 30 seconds of total crank tme).

#11.2.7.8.12.1 The first three atlemp shall be auromatic from
the signaling source.

BE11.2.7.5.12.2 The second three attempts are to be manually
activated from either engine or coniroller, with each burton-
push initadng a complete 15-second crank attempt.

28 11.2.7.3.13 For primary and secendary cranking systetns, cach
cranking cyele shall provide the necessary number of revolu-
fions at the required 1pmn o parmit the diesel engine o meet
the reguirements of carrpng its full rated load within
90 scconds after cranking ss inigated with intake aiz, room
ambient temperature, and hydraulic cranking system at 32°F
©°C).
2¥11.2.7.3.14 All conmols for engine shutdown in the cvent of
overspeed shall be 12 V dc or 22 V dc source 1o zccommadate
conuols supplied on the engine, and ihe following also shall
apply
{2} In the event of such failure, the hydeaulic eranking system
shall provide an interlock to prevent the cogine from
recranking.

(b) The interlock shall be manually reset for automatic start-
ing when engine fajlure is coxrected.

11.2,7.4 A¥r Searting.

11,2741 iIn additon o the requitements of Secion 11.1
through 11.2.7, 11.2.8.1, 11.2.8 through 1162, 1164, and
11.6.6, the requirements of 11.2.7.4 shall apply.

11.2.7.4.2 Autoraatic Controller Connections i Factory-

1L2.7.4.2.1 All conductors for automatic controflers shall be
harnessed or flexibly enclosed, mounted on the engine, and
conneeied in an engine junction box w terminals numbered to
correspond with munbered terminals in the controller.
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11.2.7.4.2.2 These requirements shall ensure ready conopec-
don in the feld between the two sets of terminals.

11.2.7.4.3 Sigual for Engine Running and Crank Tenmmation.

11.2.7.43.1 Engines shall be provided with 2 speed-sensitive
switch to signal npning 2nd crnk wrmitanon.

11.2.7.4.3.2 Power for this signal shall be taken from a source
other than the engine COMPressor.

11.2.7.4.4.1 3
i s

SERINY

A711.2.7.4.4.2 Where used as the only or primary cranking
system, the air supply consainer shall be sized for 180 seconds
of continuous cranking without recharging.

M11.2.7.4.4.3 Where wed as the only or primary cranking
systemn, the total capacity shall be provided [rom two scparate,
equally sized air supply containers A and B.

2711.2.7.444 Where used as the only or primary cranking
systemn, the first start attempt shall be automatic from the
signaling souzce, pulling from air supply contziner A with
99 seconds of crank duration.

W 11.2.7.44.5 Where used as the only or primary cranking
system, the second start aitempt shall be manuaily acdvated
from either engine or conuoller, pulling from air supply
container B and only cranking while the buzion is held .

$211.2.7.4.4.6 Where used s a secondary crapking system, the
air supply container shall be sized for 90 seconds of continrous
cranking withour recharging.

WE11.2.7.4.47 Where wsed as 2 secondary cranking system, the
first start azrerapt shall be antomatic from the signaling scurce
with 45 seconds of crank duration.

29 11.2.7.4.4.86 Where used as a secondary cranking system, the
second start attempt shall be manually activated from either
engine or controller, only cranking while the bution is held in.

11.2.7.449 There shall be a separate, suitably powered aunto-
matic air compressor or means of obtaining zir frem some
other svstem, independent of the compressor driven by the fire
pump engine.

11.2.7.4.4.18 Suitable supervisory service shall be maintained
to indicate high and low air pressure conditions.

11.2.7.4411 A bypass conductor with 2 manual valve or switch
shall be imsmalled for direct application of air from the air
contziner 1o the engine starter in the event of controt circuit

g
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11.2.8.2 A means shall be provided te maintain 120°F (49°C)
at the cornbusdon chamber.

11283 An epening shall be provided in the circuit for filling
the system, checking coclant level, and adding make-p caol
ant when required.

11.2.8.4 The coolant shall comply with the recommendation
of the engine manufachurer,

11.2.8.5% Heat Exchanger Water Supply.

11.2.8.5.1 The cooling water supply {or 2 heat exchanger—type
systemn shall be from the discharge of the pump taken off prior
io the pump discharge check valve.

11.2.8,5.2 The cooling water flow required shall be set based
on the maximum ambient cooling water.

11.2.8.5.3 Feat Exchanger Water Supply Components.

11.2.853.1 Threaded rigid piping shall be used for this
connection.

benween the puunp discharge and cooling water supply assem-
bly inler, and between the cooling water supply assembly
discharge and engine inlet, provided they have at least 2 dmes
the fire pump discharge rated pressure and have a 30-minuie
fire resisance rating equal to 150 15540, Fire Revistance of s

o T R o e T o R
R R L
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11.2.8.5.8.3 The pipe connection in the direcion of fiow shall
include an indicating manual shutoff valve, an approved
finshingtype strainer in addition to the one that can be 2 part
of the pressure regulator, a pressure Tegulator, an automratic
valve, and a second indicating marual shuloff valve or a spring-
joaded check e,

11.28.5.3.4 The indicating manual shutoff valves shall have
permaaent labeling with mmimumn L in. {12.7 mmn) text that
indicates the following: For the valve in the heat exchanger
water supply, “Nowmal/Open” for the normal open position
when the controfler is in the mtomatic position and *Caution:
Nopautomaric/Closed” for the emergency or mantal position.

11.2.8.5.8.5 The pressure regulator shall be of such size and
type that it is capable of and adjusted for passing approxinately
120 percent of the cooling water required when the engine 1=
operating at maximum brake horsepower and when the regula-
tor is supplied with water at the pressure of the pump when it is
pumping at 330 percent of its rated capacity.

11.2.8.5.5.6 Automatic Valve.

(A} An automatic valve listed for fire proiection service shall
permir flow of cooling water to the engine when it is munmning.

(&) Energy to operate the autonmatic vaive shall come from the
diesel dyiver or is batteries and shall not come from the build-
g,

(C) The automatic valve shall be normaliy closed.

(D) The automatc valve shall not be required on a vertical

shaft tarbine-type pump or any other pump when there is no
pressure in the discharge when the pump is idle.
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11.2.8.5.5.7 A pressure gauge shall be installed in the cooling
water supply system on the engine side of the Jast valve in the
heat exchanger water supply and bypass supply.

11.2.8.5.3.8 Totable Water Separation {Opiiorallj Where two
levels of separation for possible contaminants to the ground or
porable water souree are required by the authoriey having juris-
diction, duat spring-loaded check vaives or backflow preventers
shall be installed.

(4}* The springloaded check valve(s) shall replace the
second indicating manual shutoff valve(s) in the cooling loop
assemmbly 2s stated in 11.2.8.5.3.3.

®B)* If backflow prevenicrs are used, the devices shall be
fisted for fire protection service and nstalled in paralicl in the
water supply and water supply bypass assembly.

(€} Where the authority having jurisdicton requires the
installation of backflow prevention devices in conpection with
the engine, sperial consideration shall be given to the
increased pressure loss, which will require that the cooling loop
pipe size be evaluated and documented by engineering calenla-
tions to demonstrate cormpliance with the engine manulzcir-
er's recommendation.

11.2.8.6* Heat Exchanger Water Supply Bypass.

11.2.8.6.3 A threaded rigid pipe bypass line shall be inswalled
around the heat exchanger water supply.

11.2.8.6.2 The pipe connection in the direcdon of flow shall
include an indicafing mapual shutoff valve, an approved
fushing-type strainer in additon to the one that can be a part
of the pressure regulator, a pressare regulator, and an indicat-
ing manual shutoff valve or a springloaded check valve.

11.2.8.6.83 The indicating manual shutoff valves shall have
permanent labeling with minious % in. (12.7 mm) text that
indicates the following: For the valve in the heat exchanger
water supply bypass, “Normal/Closed” for the normal closed
position when the controlier is in the antomatic pesidon and
“Emergency/Open” for manual operntion or when the engine
is overheatng.

11.2.8.7 Heat Exchanger Waste Oudet.

11.2.8.7.1 An outlet shafl be provided for the wastewater line
from the heat exchunger, and the discharge line shall not be
less than one size larger than the inlet line.

11.2.8.7.2 The outle: line shall be as short as practical, shall
provide discharge into a visible open waste cone, and shall have
no valves in it

11.2.87.3 The ocuter shall be permined to discharge to 2

suction reservoir, provided a vimal flow indicator and tempers-
rure indicator are installed.

11.2.87.4 When the waste cullet piping is longer than 15 fi
(4.6 m} or its owlet discharges are more than 4 £t {1.2 m)
higher than the heat exchanges, or both, te pipe size shall be
increased by at least one size.

11.2.8.8 Radiators.

11.2.8.8.1 The heat from the primary circuit of a radiator shall
be dissipated by air moverent thxough the radiator created by
a fan included with, and driven by, the engine.
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11.2.8.8.2 The radiator shall be designad to limit mazinnm
engine operating remperature with an inlet air emperature of
120°F (49°C) a1 the combustion air deaner infet.

11.2.8.83 The radiator shall include the plumbing to the
engine and a fiange on the air discharge side for the connec-
sion of a flexible duct from the discharge side 1o the discharge
2ir ventilater.

11.2.8.54 Fan.

11.2.8.8.4.1 The fan shall push the air through the radiator to
be exhausted from the room via the air discharge vensilator.

11.2.8.84.2 To ensure adequate airflow through the room
and the radiator, the fan shall be capable of a 0.5 in. water
coluron {13 mm water column) restriction ereated by the
combination of the air supply and the discharge ventilators in
addigon to the radiator, fan guard, and other engine compo-
nent obstructions.

11.2.8.8.4.3 The %m shall be guarded for personnel protec-
tion.

11.2.9 Engiue Lubrication.

11.2.9.1 The engine manufacturer's recommendations for ofl
heaters shalf be followed.

11.3* Puwmp Room.

11.3.1 The floor or surface aronnd the pump and engine shall
be pitched for adequate drainage of escaping water away fromy
critical eguipssens, such as prng, engine, controller, fuel tank,
and so forth.

11.8.2¢ Ventilation.

11.3.2.1 Ventlation shall be provided for the following func-

dons:

{1} To control the maximurmn emperature & 120°F (49°C) 2
the combustion air cleaner inlet with engine running at
rated load

(2) To supply air for engine combustion

(3) To remove any hazardous vapors

{4) To supply and exhaust air as necessary for radiator cool-
ing of ihe engine when reguired

11.3.2.2 The ventilation system components shall be eoordina-
ted with the engine operaton.
11.3.2.3% Ajx Supply Veatifater

11.5.2.31 The air supply ventitator shall be considered io
include anything in the air supply path 10 the room.

11.5.2.2.2 The tworal air supply path o the pump room shall
not restrict the flow of the air mere than 0.2 in. water column
{5.1 mun water cobwmn}.

11.3.2.4% Air Discharge Ventilator.

1L2.24.1 The air dischargs ventilater shall be considered o
include anything in the air discharge path from the engine to
the outdoors.

11.2.2.42 The air discharge ventilator shall allow sufficient aiv
t0 exit the pump room o satisfy 11.3.2.

% = New material.



DIESEL ENGINE DRIVE 20-57

11.3.2.4.3 Radiator-Cooled Engines,

11.5.2.4.3.1 For radiatorcooled engines, the radiator
discharge shall be ducted outdoors in z manner that will
prevent recirculation,

11.3.2.4.3.2 The duct shall be attached to the radiutor via z
flexible section.

11.3.2.43.3 The air discharge path for radiatorcooled
engines shall not resirict the flow of air mere than .3 . water
column (7.6 mm water colamn).

11.8.24.5.4% A recirculation duct shail be permiitied for cold
weather operation provided that the following requirements
are met

{1y The recircutation airflow shail be regulated by a thermo-
stancally conwolled damper.

(2) The contro! damper shall fully close in a failure mode.

{3} The recirculated air shull be ducted to prevent direct
recirculation to the radiator

(43 The recirculadon duct shall not canse the temperamzce at
the combustion air cleaner inlet to rise zbove 120°F
(49°C).

(5) The bypass shail be insealled in such 2 way as to supply air
to the roam when needed and when the conwol damper
is open, and not exhaust air from. the room.

11.4.1 General.

11.4.1.1 Plan Review. Before any fuel system is installed, plans
shall be prepared 2nd sabmitted o the authority having juris-
diction for agreement on suitability of the system for prevailing
cenditions.

T4 RSP T
11.4.1.2.1 The fuel supply @nk and fuel shall be reserved
exclustvely for the fire pump diesel engine.

11.4.1.2.2 There shall be a separate fuel supply tank for each
engine,

11.4.1.23 There shall be a separate fuel supply and return
line for each engine.

11.4.1.5.2 Whether largercapacity fuel supply tanks are
required shall be determined by previdling conditions, such as
refill ¢ycle and fuel heating due to recirculation, and shali be
subject to special conditions in each case.

11.4.1.4 Tank Construction.

11.4.1.4.1 Tanks shall be single wall or deuble wall and shalt
be designed and constucted in accoxdance with recognized
engineering sndards such as ANSL/UL 142, Standord fov Stes!
Abouer: d Tanks for Flt ble and Comlrustible Liguids.

11.4.1.2.2 Tanks shall be securely mounted on nencombust-
ble supports.

11.4.1.4.3 Tanks used in accordance with the rules of this
standard shall be limited in size to 1320 gal (4996 1).

SHAASIES = Revisions.  #¥ = Text deletions and Sgure/table revisions.

11.41.43.1 For situations where fael tanks in excess of
1320 gal (4996 L) are being used, the requirements of N¥PA 37
shall apphe

11.4.1.4.4 Single-wall fuel mnks shall be enclosed with 2 wall,
curd, or dike sofficient 1o hold the entire capacity of the rnk.

11.4.1.5 Tenk Connections.
11.4.1.5.1 Each tank shall have 2 fill connection.

1l.41.5.0.1 Fill pipes that enter the top of the tank shall
terminate within 6 in. (152 mm) of the bottorn of the tank and
shali be installed or arranged so that vibration is minimized.

11.4.1.5.2 Each tank shall have a drain connection.

11.4.E.5.2.1 A drain conmection lecated in the kowest point of
the tank shal! be 1 fn. (25 mm) NPT,

11.4.1.5.3 Fach tank shall have 2 vent connection.

11.4.1.5.5.1 Normal vents shall be 2 in, (56 mm) NPT or sized
in accordance with ANSL/UL 142, Standeard for Steel Abovegraund

Tanks for Flammable und Combustible Liquids, or other approved
standards.

¥4 (A} As an alternative to the requirement in
normal vent shall be ar least as large as the larges
withdrawal connection, but in no case shall it be less than 1%
in. {32 mm) nominal inside diameter.

J1.4.1.54 Each iank shall have an engine supply connection.

11.4.1.5.4.1 The fuel supply pipe conneciion shail be located
on z side of the tank.

11.4.1.5.4.2 The engine fuel supply (suction) pipe connection
shall be located on the wnk so that 3 percent of the wnk
volume provides 4 surp volume not usable by the engine.

fuel supply piping to the engine,
11.4.1.5.5 FEach tank shall have an engine rentrn conuecion.

11.4.1.5.5.1 The tank ronnecdon shall be no smaller than the
fuel requrn piping from the engine.

11.4.1.5.6 Each tank shall have a fuel level switch connection.

11.4.1.5.6.1 The fuel tank shall have one 2 in. (50.8 mm) NPT
threaded port in the top, near the center, of the tank to accom-
modase the low fuel level switch required in 11.4.2.

11.4.15.7 Fach tenk shall have an active fuel mainienance
return connection.

11.4.1.5.7.1 The fuel tank shall have one minimuwn 1 in.
(25.4 om} NPT threaded port in the wp of the mnk to accom-
modate the connection of a line for the return fuel from an
active fuel maintenance system.

11.4.1.5.4.2 Where there is not an active fuel system installed,
2 plug shall be installed in this connecton.

E11.41.5.8 If a donblewall mnk is installed, the interstidal
space between: the shells of the diesel fuel storage wnk shall be
monitored for figffleakage and annunciated by the engine
drive controller

#¥11.4.1.5.9 The signal shali be of the supervisory rype.

* = Section deledons. ¥ = New material. 2019 Edition
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11.4.1.8 Vent Piping.

11.4.1.5.1 Ven: piping shall be arranged so that the vapors are
discharged upward or horizenially away from adjacent walls
and will not be wapped by eaves or other obsoactons.

1E4.1.6.2 Outlets shall rerminate at least 3 ft (1.5 m} flom
building openings.

11.4.1.6.3 Qutlers shall terminate at east 12 ft (3.7 m) above
the finished gromd level.

11.4.1.6.4 Venws from interstitial spaces of doubleswail tanks
shall meet (he regquirements of 11.4.1.6.2 and 1i1.4.1.6.3 and
shall not be smanifolded wogether with a vent from the promary
compartment of the rank.

11.4.2 Tank Level Indicaton.

11.4.2.% Means other than sight mbes for condnuous indicat-
ing of the ameunt of fuel in each storage wnk shall be provi-
ded.

11.4.2.2 A luel level indicacor shall be provided to activase at
the two-thirds tank jevel.

11.4.2.3 The low fuel level conditon shall initiate a supervi-
sory signal.

11.4.2.4 Tanks shall be prevented from overtilling by one of
the following:

{1} An automatic mechanism thart sends an avdible or visibie
signal 1 the person filing the tank when it reaches
90 percent of the tank’s capacity and awtomatically shuts
off the flow of lquid o the wnk when it reaches
95 percent of the ks capacity.

{2} A pecmanent sign at the fili point with the tank caiibra~
tox chart and instruciions about the filling procedure,
which includes hoving the person performing the fll
operation determine how full the tank is prior to filling
and calowate the guantry of fuel (in gallons or Heers)
that it will ke to get the twrk to 90 percent of the tank’s
capacity. Where climatic condidons are such that the sign
could be ohscured by ice or snow, weathered beyond
readability, or otherwise rendered unreadable, the proce-
dures and charc shall be permimed to be located in an
office window, lock box, or other location accessible &
the person performing the filling of the tank.

(3) Any approved procedure for preveating the tank from
being overfilied.

11.4.3% Fuel Supply Tank Location.

11431 Diesel fuel supply tanks shall be located above
ground in accordance with municipal ot other ordinances and
in accordance with requirerenis of the authority having juris-
diction and shall noi be buried.

11.4.3.2 In zones where freezing temperawres [32°F (6°C)]
are possible, the fuzel supply tanks shall be located in the prunp
TOOI.

11.4.3.3 The supply tank shall be localed so the fuel supply
pipe connection to the engine is no jower than the level of the
engine fuel wansfer pump.

11.43.4 The engine manufacturer's fuel pump statc head
pressurc limits shall not be exceeded when the level of fuel in
the tank is at a maximum.
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11.44.1 Flameresistant reinforced flexible hose with a 302;
yatng al o SO 15540, Fire Resistaice
k e v

T
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(A T &t
i [rhads, anda pressure“ra : umes the fuel
supply and retarn working pressure with threaded connections
shall be provided at the engine for connection w0 fuel system
piping.
T R AR A BTG G et
11.4.4.2.1 Where black steel pipe is used for fuel piping, the
fictings shall be steel or malleable iron fings.

11443 The fuel retirmn fine shall be installed according 1o
the engine manufacturer’s recommendation.

11.44.31 A check valve, as specified by the engine manufac-
turey, shail be permitted o be installed in the fuel remun line
onty when reguired by the engine manufacturer.

11.44.4 There shall be no shutoff valve in the fuel return fine
to the tank.

11.4.4.5 A manual shut off valve shall be provided within the
tank fuel supply line.

11.44.5.1 The valve shall be locked in the open position.

114452 No other valve than a manual jocked open vaive
shall be put in the [uel line from the fuel tank o the engine
EREOR R R NG I RS

11.44.6* Fuel Line Protection. A guard, pipe protecion, or
approved double-walled pipe shall be provided for all fuel lines
exposed to traffic or possible damage,

11.44.7% Fuel Solenoid Valve, Where an electric solenoid
vaive is used to control the enpine fuel supply, it shall be capa-
ble of manwal mechanical operation or of being manually
bypassed in the event of 2 contrel cireuit failure.

11.4.53% Fuel Type.

11.45.1%* The wpe and grade of diesel fuel shall be as speci-
fied by the engine manufacrurer.

11.4.5.2 In areas where local afr quality management regula-
tions allow only the use of IF #1 fuel 2nd no diesel fire pup
driver is available listed for use with DF #1 fuel, an engine Usred
for use with DF #2 shall be permited to be vsed but shall have
tie nameplate rated horsepower derated 14 percent, provitded
the engine manufacturer approves the use of DF #1 fuel.

11.4.5.3 The grade of fuel shail be indicued on the engine
nameplate required in 13.2.2.3.

11.4.5.4 The grade of fuel oil shall be indicated on the fuel
tank by letters that are a minimum of 6 in. (152 ;nm) in height
and i contrasting color to the tank.

11.4.5.5 Residual fuels, domestic heating furnace oils, and
drained lubrication oils shall not be used.

e i
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11.4.6.3 The bond and ground shall be physicaily applied or
shail be inherenily present by the nature of the inseallation.

11.4.6.4 Any elecmically isolated secdon of memllic piping or
equipment shall be bonded and grounded to prevent hazard-
onis accumulation of static electricity

115 Engine Exhaust.

11.5.1 Exhaust Manifold. Exhaust manifolds and turbocharg.
ers shall incorporate provisions to avoid hazard to the operator
o1 to flammable material adjacent to the engine.

11.5.2% Exhaust Piping.

11521 Each pump engine shall have an independent
exhaust system.

11.5.2.2 A flexible connection with a section of stainless steel,
seamless o7 welded corrugated {rot interlocked), not iess than
1% in. (805 mm) in length shall be made between the engime
exhaust ontlet and exhaust pipe.

11.5.2.3 The exhaust pipe shall not be any smaller in diameter
than the engine exhaust outlet and shall be as short as possible.

11.5.2.4 The ecxhaust pipe shall be covered with high-
temperature insulation or ctherwise guarded (0 Protect person-
nel from mjure

11.5.2.5 The exhaust pipe and muffler shall be acceptable to
‘the engine manufacturer, aud the exhaust back pressure shail
not exceed the engine manufacturer's recommendadons.

11.5.2.5.i The exhaust pipe and mufficr shall be supported
independently of the engine’s flexible exhaust connection.

11.52.6 Exhaust pipes shall be instatled with clearances of ac
seast 9 in. (229 mm) to combustible materials.

11.5.2.7 Exhaust pipes passing directly through combusible
roofs shall be guarded at the point of passage by ventilated
mmetal thimbles thaz cxtend not less than 9 in. (¥29 mm) above
and § in. (229 mm) below roof constuction and are at least
6 in. (152 rum) lavger in dizmeter than the exhavst pipe.

11.5.2.3 Exhaust pipes passing directly through combustivle

walls or partnions shall be guarded =t the point of passage by

one of the following methods:

(1) Merzl ventilated thimbles not less than 12 in. {303 mm}
Targer in diameter than the exhaust pipe

(2) Metal or burned clay thimbies builtin brickwork or other
approved materizls providing mot less than 8 in
(208 mm) of insuladon bemween the thimble and
construction material

11.5.2.0% Exhaust emission after treatment devices that have
the potential to adversely impact the performance and retabil-
ity of the engine shall not be permitted.

11.5.2.10 Where required by the authority having jurisdiction,
the installadon of an exhaust emission. after weatment device
shall be of the active regeneration type with a pressureflimitng
device that permits the engine exhaust to bypass the after reat-
meat device when the engine [ARUMECIIIERS masimum

allowed exhaust backpressure is exceeded.
11.5.3 Exhaust Discharge Location,

11.5.3.1 Exhaust from the engine shall be piped (o a safe
point ewside the pump reom and arranged to exclude water.
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11.5.3.2 Exhaust gases shall not be discharged where they will
affect persons or endanger buildings.

11.5.3.3 Exhaust sypstemis shall (enminate ourside the strucmre
at a point where hot gases, sparks, or prodacs of combustion
will discharge to 2 safe Jocaton. [37:8.2.3.1]

115354 Exhaust system terminations shall not be directed
toward combustible material or structures, or into atmospheres
containing flammable gases, flammable vapors, or combustible
dusts. [37:8.2.5.2]

11.5.5.5 Exhanst systems equipped with sparkarresting
rufflers shall be permimed to terminate in Division 2 locations
as defined in Ardcle 500 KUGPTRERAENSOST NFPA 7O
[#7:8.2.5.8) ’ b

fasonsrts
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11.6.2* Engine Maintenance, Engines shall be designed and
iastalled so that they can be kept clean, dry, and well lubricated
to ensure adequate performance.

11.6.3 Battery Maintenance.

11.6.5.1 Storage baueries shall be designed and instalied so
that they can be kept eharged at all times.

11.6.8.2 Siorage balteries shall be designed and installed so
that they can be tested frequently to determing dhe condition
of the battery cells and the amount of charge in the battery.

11.6.2.5 Only distlied water shall be nsed ip battery cells.
11.6.54 Bastery plates shall be kept submerged at all times.

11.6.5.5 The automatic feature of a battery charger shail not
be 2 substitate for proper maintenance of battery and charger.

11.6.8.6 The banery and charger shall be designed and i
*f:i & so that periodic inspection of Both battery and charger
is physically possible.

11.6.3.6.1 This inspecdon shail determine that the charger is
operating correctly, the water level ix the banery is correct, and
the battery is holding its proper charge.

By SO :

11.6.4.2 The tanks shall be designed and installed so that they
can alvays be filled by means that will ensure removal of all
water and foreign material.
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11.6.4.3% The tanks shall be designed and installed so that
they can be meintained by means that will ensire removal of
water and foreign meaterial.

1L.6.4.4% An active fuel maintenance system listed for fire
pump service shall be permitted to be inswlled for the mainte-
nance of the fuel in the sapply ank.

11.64.41 Where provided. the active [uel maintenance
system shall be equipped with a visible indicator to indicate
when the system is in need of maintenance.

11.6.4.4.2 Where provided. the active fuel maintenance
systern shall be equipped with a contact closure for signaling 1o
the controller when the system is in need of maintenance.

11.64.4.3 Where provided, the active fuel maintenance
systems shall be permanently connected w0 the fuel tank as
follows:

{1} AH connections shall be made directly o the tank.

19) ‘The supply from the mnk to the active fucl maintenance
systemn shalf include 2 manual shutoff valve and a connec-
don to the drain located between the bottom of the mnk
and the drain valve of the fuel storage tank.

(3} The return from the actve fuel maintenance system 0
the fuel storage tank shall be connected o the dedicated
conmection on the top of the tank with a drop wbe down
to the 50 percent level, and shall include a manual shat-
off valve for servicing the system.

11,6.5* Temperature Maintenance.

11.6.5.1 The temperature of the pump room, pump house, or
area where cngines are installegd shall b designed so that the
temperatares is maintzined at PYEBEIEHRE mintmum recom-

mended by the engine manufacturer.

0 11.65.2 In locations where electrical power is ot relizble and
where there is z tisk of pump room freezing, an alternate
power source shall be provided to maintin space heating,
battery charging. engine biock headng, and lighting.

11.6.6 Emrergency Starting and Stopping.

i16.6.3 The sequence for emergency manual operaton,
arranged in a stepby-step manner, shali be posted on the fire
pump engine.

11.6.6.2 It shall be the engine manufacturer's responsibility o
Jist any specific insouctions pertaining to the operation of this
equipment during the emergency operation.

FEFOER

12.1 Application.

12.1.1 This chapter provides requirements for minimum
performance  of awtomatic/nonauomzic diesel engine
controllers for diesel engine—driven fire prmps.

12.1.2 Accessory devices, such as fire pump alarm and signal-
ing means, are included where necessacy o ensire minimum
performance of the equipment mentioned in 12.1.1.

12.1.3 General

12.1.8.1 All controllers shall be specifically listed for diesel
engine—driven fire pump service.
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1%.1.3.2 All controtlers shail be complately assembled, wired,
and tested by the manufaciurer before shipment from the
facrory.

12.1.3.2 Maurkings.

12.1.8.3.1 Al controllers shali be marked “Diesel Engine Fire
Pumyp Centoller” and shall show plainly the name of the
manufacturer, the identifying designation, rated operating
pressure, enclosure type desigmation, and complete eiectriczl
ratng.

12.1.3.3.2 Where muldple pumps serving different areas or
portions of the facility are provided, an appropriaie sign shall
be conspicuously mitached to each controller indicating the
area, zone, or portion of the system served by that pump or
pump controiler.

12.1.4 Icshall be the responsibility of the pump manutacturer
or its designated rvepresentative fo make necessary arrange-
ments for the services of a controller manufacturer's represen-
tative, where meeded, for services and adjustment of the
equipment during the installation, testng, and warranty peri-
ods.

12.2 Location.

12.2.1* Conuwollers shall be located as close as is practical o
the engines they control 2nd shall be within sight of the
engines.

12.2.2 Controtlers shall be so lucated or so protected that they
will not be damaged by water escaping frem puinps or pamp
connections.

12.2.3 Current carrying parts of controllers shull not be less
than 12 in. (305 mm) above the floor level.

12.2.4 Working clearances around controllers shall comply
with NFPA 70, Artcle 110.

12.3 Construction.
12.3.} Equipment.

12.3,1.1* All equipment shall be suitable for use in focations
sabject 1o a muderate degree of moisture, such as a damp base-
ment.

12.8.1.2 Reliability of operation shall not be adversely affected
by normal dust accumulations.

12.5.2 Mounting. All equipment not mounted on the engine
shatl be mounted ins a substantdal manner on 2 single noncom-
bustible supporting sructure.

12.3.3 Enclosures.
12.3.3.1*% Mounting.

12.2.3.1.1 Thke stacture or panel shzll be securely mounted
in, as 2 minimum, 2 NEMA Tipe 2 dripproof enclasure(s) or
an enclesure(s) with an ingress protection {IP) rating of IP 31

12.3.5.1.2 Where the equipment is located outside or special
environxnents exist, suitably rated enclosures shall e wsed.

12.8.3.2 Grounding, The enclosures shall be grounded in
aceerdance with NFPA 70, Article 250.

12.3.4 Locked Locksble Cabines. All switches required to
keep the conmoaller in the automatic position shall be within
locked enclosures having breakable glass pancls.
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12.3.5 Conpections and Wiring-
12.3.5.1 Tield Wiring.

12.8.5.1.1 All wiring berween the controller and the diesel
engine shall be sranded and sized w carry the charging or
control currents as required by the controller mandfacrurer.

12.3.5.1.2 Such wiring shall be protected against mechanical
injury.

123513 Conmoller manufacturer's specifications  for
dismnee and wire size shall be followed.
12.5.5.2 Wiring EX ts, Wiring el

shall be designed op a continuounsduty basis.

12.3.5.53 Field Conneciions.

of the comtroller

12.2.5.5.1 A diesel engine fire pump controller shall not be
used a8 2 junchon box to supply other equipment.

12.3.5.3.2 No external contacts or changes to the controlier
thal interfere with the operation of the conuroller shall be
installed.

12.5.5.3.3 Elecuical supply conductors for pressure mainte-
nance (jockey or make-up} punp(s} shall not be cormected 10
the diesel engine fire pumyp conwoller

12.3.5.3.5.1 Except as provided in 421.2.2, remote shutdown
or interfock to prevent normal operation shall not be permie
ted unless zpproved by the anthority having juxisdicton.

12.3.5.3.4 Diesel engine fire pump controllers shall be permit-
1ed to supply essentizl and necessary ac or de power, or both, 1o
operate pump room dampers and engine oil heaters and other
associzred required engine equipment only when provided
with factoryequipped dedicated field terminals and overcus-
rent protection.

12.5.6 Electrical Diagrams and Instructions.
12.3.6.1 A field connection diagram shall be provided and
permanently atrached to the inside of the enclosure.

12.3.6.2 The feld connecdon terminals shall be plainly
marked to correspond wilh the field counection diagram
furnished.

12.5.6.3 For external engine connections, the field connec-
lion terminals shall be commonly numbered between the
conwroller and the engine terminals.

12.5.6.4 The installation instructons of the manufactarer of
the fire pump controller shall be followed.

12.3.7 Macking.

12.5.7.1 Each operating component of the controiler shall be
plainly marked with the identification symbol that appears on
ihe electrical schemade diagram.

12.3.7.2 The markings shall be located 50 as to be visible after
installaton.

12.5.8% Instractions, Complete instructions covering the
operation of the controlier shall be provided and conspicu-
ously mounted on the controller

TENE = Revistions. ¥ = Text deletions and figure/ rable revisions.

12.4 Components.
12.4.1 Indicators on Controller.
12.4.1.1 All visible indicators shall be plainly visible.

12.4.1.2% Visible indication shall be provided 1o indicate that
the controller is in the autematic posiioa. If the vsible indica-
tor 18 a pilot lamp, it sliall be accessible for replacement.

12.4.1.3 Separate visible indicators and a commen audible fire
pump alarm capable of being heard while the engine is
running and operable in all posidons of the main switch except
the off posidon shall be provided tw immediately indicate the
following conditons:

(1) Critically low oil pressure in the lubricaton system

(2} High engine temperature

(5 Tailure of engine 1o start automatically

(4) Shutdown from overspeed

(5) High cooling water (emperange

.

12,414 Separate visible indicators and = commeon audible
signal capzble of being heard while the engine is munning and
operable in all positions of the main switch except the off posi-
tion shall be provided to immediately indicate the following
condilons:

(1% Battery fuilure or missing battery. Each coneroller shall
be provided with o separate visible indicator for each
baitery. The battery Faidure signal shall inidate at no
lower than two-thirds of battery nominal voluge rating
(8.0 V de on a 12V de svstern). Sensing shall be delayed
to prevent nuisance signals,

{2y Baitery charger failare. Each controfler shall be provi-
ded with 2 separate visible indicator for batiery charger
fotlure and shall not require the audible signal for
battery charger failure.

(3) Low air or hydraulic pressure. Where air or hydrauatic

starting is provided (ser J1.27 and 11.2.7.4), each pres-

sure tnk shatl provide o the controller separate visible
ndicators 1o indicate low pressure.

{4) System overpressure, for enginies equipped with variable
speed  pressure Himiting controls, to acmate at
115 percent of set pressure.

{35} ECM selector switch in alternate ECM position {enly for
engines with ECM control).

{6}* Commeon alaxm for fuel injecton malfuncton {only for
engines with ECM control).

{(7) Low fuel level. Signal at two-thirds tank capacity.

(8) Low air presswe {airsmrting engine controllers only).
The air sapply container shall be provided with a sepa-
rate visible indicator 10 indicate low air pressure.

{9) Low engine temperature.

(10) Supervisory signal for intersiitial space liguid intrusion. -

(11) High cooling water wmperature.

(12} Fuel maintenance needed if automatic fuel maintenance
systern is provided.

12.4.1.5 A separaie signal silencing switch or valve, other thau
the controller main switch, shall be provided for the conditions
reflected in 12.4.1.8 and 12.4.1.4.

12.4.1.5.1 The switch or valve shail ellow the audible device o
be silenced for up to 4 hours and then resound repeatedly for
the conditions in 12.4.1.3.
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12.4.1.5.2 The switch or vaive shall allow the audible device to
be silenced for up to 24 hours and then resound repeatedly
for the conditionsin 12.4.1.4.

12.4.1.5.3 The audible device shall resound unil the condi-
ton is corrected or the main switch is placed in the off posi-
ton.

12.4.1.6% The controller shall automatically remurn to the
nonsilenced state when the alarm{s) have cleared {rewwrned to
normal}.

12.4.1.7 Where audible siguals for the additional conditions
fisted in A4 26 are incorporated with the engine fire pump
alarms specified in 124.1.3, a silencing switch or velve for the
addidonal A.4.26 zudible signals shall be provided at the
controller

12.4.1.8 The circuit shall be arranged so that the audible
signal will be actuated if the silencing switch or valve is in the
silent position when the supervised conditions are normal.

12.4.2 Sigmal Devices Remote from Coniroller

12.4.2.1 ‘Where the pump room is not censtanly auended,
audibie or visible signals powered by a source other than the
engine starting batteties and not exceeding 125 V shail be
provided at a point of constant attendance.

12.4.2.2 Remote Indication. Conrrollers shall be equipped to
operate circuits for remote indicaton of the conditions
covered in 124.1.3, 12.4.1.4, and 12.4.2.3.

12.4.2.3 The remote panel shall indicate the foliowing:

(1) The engine is nuning (separate signal).

(2) The contoller main switch has been turned to the off or
manual position (separate signal).

{%)* There is wouble on the controiler or engine (separate or
common signals). (See J2.4, 1.4 and 12.4.1.5.)

12,43 Controller Contacts for Remote Indication. Conirol-
lers shall be equipped with open or desed contacts to operate
circuits for the conditons covered in 12.4.2.

12.4.4% Pressure Recorder

12.4.4.1 A listed pressure recording device shall be installed to
sense and record the pressure in each fire pamp controller
pressuxesensing line at the input to the controllex.

12.4.4.2 The recorder shall be capable of operating for at least
7 days withowt being reset or rewound.

12.44.3 The pressare-sensing element of the recorder shall be
capable of withstanding a mormentary surge pressurs of at least
400 psi (27.6 bar) or 153 percent of fire pump conwroller raved
operating pressure, whichever is higher, without losing its accu-
racy.

12.44.4 The pressure recording device shall be spring woand
mechanically or driven by reliable electrical means.

12.4.45 The pressure recording device shall mot be solely

dependent upon aliernating current (ac) electric power as its
Primary pOwer source.

12.4.46 Upon loss of ac elecoic powes, the elecuicdriven
recorder shall be capable of at Ieast 24 hours of operation-
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12.4.4.7 In 2 nenpressureactuated controller, the pressure
recorder shall not be required.

12.4.5 Volimeter. A voltmeter with an accuracy of =5 percent
shall be provided for each battery bank to indicate the voliage
during cranking or (o monitor the condition of batteries wsed
with airstarting engine controliers.

12.5 Battery Recharging. if an ac power source is not availe
ble or is not reliable, another charging method in addition
the generator or aliernator furnished with the engine shall be
provided.

*
#212.6 Battery Chargers. The requirements for battery chargers
shall be as follows:

(1) Chargers shall be specifically listed for fire pump sexvice
and be part of the diesel fire pump contoller.

(2) Additional chargers also Hsied for fire pump service shiall
be permitted to be installed external to the diesel fire
pump controller for added capacity or redundancy.

{3) The recdfier shall be a semiconductor gpe.

{4} The cherger for 2 leadacid battery shall be 2 tvpe that
antormatically reduces the charging rate to less than
500 mA when the battery reaches a full charge condi-
jale s

(51 The bawery charger at jts rated voltage shall be capable
of delivering energy inlo a filly discharged bauery in
such 2 manner that it will not damage the battery.

(6) The bautery charger sball restore to the battery
100 percent of the batlery's reserve capacity or ampere-
hour rating within 24 hours.

{7) The charger shall be marked with the reserve capacity or

ampere-hour rating of the largest capacity batcery that it

‘Ginrl;gxdlalfe in C".’,,‘,};Buuan,c'é‘ with 1%

(i EI‘I?E’&
el

; u;&?ﬂ}?ﬂ&
9y The charger shall be designed such that it will not be

damaged or blow fuses during the cranking cycle of the
engine when operated by an antomatic or manual
controller

(10) The charger shall automasically charge at the maximum
rate whenever required by the siate of charge of the
banery.

(11} The battery charger shall be axranged to indicate loss of
crrent output on the load side of the direct current
{de) overcurvent prowetive device where pot connected
through a control panel. [See 12.4. L4

(19} The charger(s} shall remain in {loat mode or switch
from equalize to float mode while the barteries are

- under the Ioads i

Higyahe

12.7¥ Starting and Control.

12.7.] A ic and Nom watic.

12.7.1.1 An antomaric controller shail be operable alse as 2
nonautomatic controller

(6]

ti B fher Thivar, o

12.7.1.2 The controller's primary source of power shall not be
ac elecuic power.
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12.7.2 Antomatc Operation of Controlier.
12.7.2.1 Water Pressure Control.
12.7.2.1.1 Pressure-Actuated Switch.

12.7.2.1.1.1 A pressureactuated swirch or electronic pressure
sensov having adjustable high- and lowcalibrated selgyoinls as
part of the controller shall be provided.

B 12.7.2.1.1.2% Water piping shall not be extended into the

controiler.

12.7.2.1.1.3 For mulistage multpori pumps, 2 dedicated
pressureaciuaied switch or elecoronic pressure sensor as i
SEAHER in 12.7.2.1.1.1 shall be provided for each discharge port
of the purp as part of the controller.

12.7.2.1.14 For multistage mulriport pumps, a dedicated pres-
sure recorder as described in 12.4.4.1 shall be provided for
each discharge port of the pump as part of the controller

12.7.2.1.1.5 The requirements of 12,7.2.1.1.1 and 12.7.21.1.3
shail not apply te a non-pressure-actuated controller, where the
pressurc-actuated switch or pressure responsive means shall not
be required.

12.7.2.1.2 There shall be ne pressure snubber or restrictive
orifice employed within the pressure switch er pressure respon-
sive means.

12.7-2.1.3% 'Where an electronic pressure sensor is used w
azomatically control fire pump operation, the fire pump
controller shall monitor the transducer duting automadc test
g

12.7.2.1.3.1* When the transducer pressure reading exceeds
10 psi (.68 bar) during any automatic pump start whete init-
ated by the solencid drain valve as required by 12.7.2.7.5, the
controlier shall activate a visual and audible alarm that can be
silenced.

12.7.2.1.3.2* Where an electronic pressure sensor is used to
control fire pump operation, the fire pump contreiler shall
menitor for and provide a sigoal for the following clectronic
pressure sensor conditions.

(1} Any time the wansducer output is less than 10 percent of
rated span or below its rated zexo pressure oucput

(2) Any dme the pressure transducer reading is more than
10 percent above its rated fullscale ourput

12.7.2.1.4 There shall be no valve or other resirciions within
the controller ahiead of the pressure switch or pressure respon-
sive means.

12.7.2.1.5 This switch. shall be responsive o water pressure in
the fire protecton system.

12.7.2.18 The pressure sensing element of the switch shall be
capable of 2 momentary surge pressure of 400 psi (27.6 bar) or
183 percent of fire purap conmoller rated operating pressure,
whichever is higher, without losing {15 accuracy.

12.7.2.1.7 Suitible provision shall be made for relieving pres-
sure to the pressure-actuated switch to allow testing of the oper-
ation of the conwoller and the pumping unit [Se Figur
A.4.32(a) and Figug A, 4.532(0).7

12,7.2,5.8 Warer pressure control shall be as follows:
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(13 There shali be no shutoff valve in the pressure sensing
Ene.

(2) Pressure switch acumtion at the low adjustment seling
shall initiate the pump starting sequence i the pump is
not already in operadon.

12.7.2.2 ¥ire Protection Equipment Control.

12.7.2.2.1 Where the pump supplies special water control
equipment {eg.. deluge valves, drypipe valves), the engine
shall he permitted to start before the pressureactuated
switch{es) would de so.

127929 Under such conditons, the conwalier shall be
equipped 1o start the engine upon operadon of the fire prolec
don equipment.

12.7.2.2.5 Starting of the engine shall be initiated by the open-
ing of the control circuit loop containing this five protection.
equipment

12.7.5.5 Manual Electric Controf at Remote Station. Where
additonal control stations for causing nonautemaiic continu-
ous operation of the pumping wvnit, independent of the
pressure-actuated switch or control valve, are provided at foca-
tions remote from e conoller, such starions shall not be
operable to stop the engine.

12.7.2.4 Automatic siarting upon loss of ac power shell not be
permitted uniess required by the authority having jurisdicdon.

12.7.2.5 Sequence Starting of Pumps.

12.7.2.5.1 The conwoller for 2ach unit of multiple pump tmits
shall incorporate a sequential timing device to prevent any one
driver from starting simultanecusly with any other driver.

12.7.2.5.2 Each pump supplying suction pressure to another
pump shall be arranged 10 start within 10 seconds before the
pump it supplies.

12.7.2.5.2.1 The sontrollers for pumps arranged i sexies shall
be interlocked 1o ensure the CoITECT pump starting sequence.

12.7.2.5.3 If wazer requirements call for more than one pump-
ing unit to operate, the uniss shall start at intervals of 5 to
10 seconds.

12.7.2.5.4 Failure of a ieading driver to start shail not prevent
subsequent drivers from starting,

12.7.2.6 External Circuits Connected to Controllers.

12.7.2.6.1 With pumping units operating singly or in parallel,
the conirol conduciors entering or leaving the fire puanp
conmoller 2nd extending outside the five pump rootn shall be
s0 arranged a5 to prevent failure 1o stut due to faule

12.7.2,6.2 Breakage, disconnecting, shorting of the wires, or
loss of power to these circuits shall be pexmitted to cause
contnuocus renning of the fire purp buc shall not prevent the
controller(s) from starting the fire pump(s) due o causes
olher than these sxternal cireuits.

12.7.2.6.3 All control conductors within the fire ppmp room
{hat zre not fault tolerant shall be protected against mechani-
cal Injary.

12.7.2.6.4 When a diesel driver is used in conjunction with a
positive displacernent pump, the diesel controller shall provide
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a circuit and gmer © acruate and then close the dump valve
after engine stars is finished.

12.7.2.7 Aatomatic Testing.

12.7.2.7.1 The controller equipment shall be arranged to
autonzarically start, ron, and shur down the engine at the mini-
mum nodflow test frequency and duration required by
NFTA 25.

12,7.2.7.2 Parformonce of this weekly program timer shall be
recorded as a pressare drop indication on the pressure
recorder: (Ser 12.9.4.}

12.7.2.7.3 4 solenoid vaive drain on the pressure control line
shall be rthe initiatdng means.

12.7.2.7.4 The engine shall shut down auromarically oo high
engine temperatore, tow oil pressure, or high cooling water
temperatare if no other starting or ranming cause exists.
12.7.2.7.5 I after JEGLTHERR & starting cause occurs, the
controlier shall restart the engme and overxide the high engine
temperature, low oil pressure, or high cooling water tempera-
ture shusdowns and run in accordance with 12.7.5.2.

127,276 In a nonpressurezcturted controller, the weckly
test shall be permitted 1o be inidated by means other than 2
solenoid valve.

12.7.2.7.7 The controller shall use the opposite battery bank
{every other bank) for cranking on subsequent weeks.

12.7.3 Nonastomatic Operation of Controller.
12.7.5.1 Mamual Control at Controller.

12.7.3.1.1 There shall be a manually operated switch or valve
on the controller panel.

12.7.8.1.2 'This switch or valve shall be so amanged that opera-
tion of the engine, when manvally started, cannot be affected
by the pressure-acniated switch.

12,7,%.1.3 The arrangement shall also provide that the unit
will remain in operation until manually shut down.

12.7.3.1.4 Faflure of any of the aniomatic ciratis shall not
affect the manual operation,
12733 Manual Testing of A

12.7.3.2.1 The controller shall be arranged o manually start
the engine by opening the solenoid valve drain when so init-
ared by the operator.

ic Operation.

12.7.3.2.2 In a non-pressure-actuated controller, the manual
test shalt be permitted to be initiated by means other than 2
solenoid valve.

12.7.4 Starting Equipment Arrangement. The requirements
for siarting eqaipment arrangersent shall be as follows:

(1) Two storage bamery umits, each complying with the
requirements of 11.27.2.1, shall be provided and so
arranged that manual and automatic sarting of the
engine can be accomplished with either battery unit.

(2} The starting currene shall be furnished by fimt one
battery and then the other on successive operations of the
starien .

{3) The hauery changeover shall be made automatically,
except for mannal start.
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(4) In the event that the engine does not start after comple-
tion of ils atternpirostart cycle, the controller shall stop
af! further cranking =nd operate 2 visible indicator and
andible fire prnyp alarm on the controfler.

(5) The amempt-to-siart cycle shall be fixed and shall consist
of six crank periods of approximately 15-second duradon
separated by five rest periods of approximately 15second
durzation.

{6) In the event that one bartery is inoperative or missing, the
control shall lock i on the Temaining battery unit during
the cranking sequence.

12.7.5 Methods of Stopping.

19.7.5.1 Manual Electrie Shutdown. Manual shutdown shadl
be accomplished by either of the following:

(1) Operation of the main switch or stop valve inside the
controller

(2) Operaton of a stop itton or stop valve on the cuiside of
the controller enclosure as follows:

ta) The stop bution or stop valve shall cause engine
shutdown through the avtomage circuits ondy if all
starting cavses have been retumed to pormal.

(b} The controller shall then return to the full auto-

maric position.

(3)

12.7.5.9.9% Where automaric shutdown after automatic start is
permitied, 2 minimum run tmer set for ac least 30 minutes
shall be used.

12.7.6 Emergency Control. Auromatic conwmol circuits, the
faflure of which could prevent engine starting and running,
shall be completely bypassed during manwal start and run.

v the authority having jurisdicdon.

12.8 Aix-Starting Engine Controllers.

12.8.1 Existing Requirements. In additon to the require-
ments in Sections 12 through 127, the requirements in
Section 12.8 shail apply.

12.8.2 Starting Equipment Arrangement. The requirements

for starting equipment arrangement shall be as follows:

(1) The air supply container, compiying with the require-
ments of 11.2.7.4.4, shall be provided and so arranged
that manual and automatic starting of the engine can be
accomplished.
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(2) In the event that the engine does 0ot start after comgple-
tion of its attemptio-start cycle, the controller shall stop
all further cranking and operate the andible and visible
fire pump alanms.

{3} The atierpttostart cycle shall be fixed and shall consist
of one crank period of an approximately 90-second dnra-
ton.

12.8.3 Manual Shuidowr, Manual shutdown shall be accom-

plisked by cither of the follawing:

(1) Operadon of 2 stop valve or switch on the conwoller
panel

{2) Openation of a stop valve or switch on the ouwside of the
controller enclosure

12.8.5.1 The stop valve shall cause engine shucdown through
the automatic circuis only after starting causcs have been
retumed to normal.

12.8.3.2 This acdon shall return the conrofler o full auto-
madc positon.

Chapter 13 Sicam Turbine Drive

15.1 General.
13.1.1 Acceptability-

18.L1.1 Steamn turbines of adequate power are acceptable
prime movess for driving fire pumps.

15.1.1.2.2 Reliability of the narbines shall have been proved it
commmercial work.

13.1.1.2 The steam wrbine shall be directdy connected to the
fire pump.

13.1.2 Turbine Capacity.

15.1.2.1 For steam boiler pressures not exceeding 120 pst (8.3
bard, the turbine shall be capable of driving the pump at its
rated speed and maxireun pumg load with a pressure as lowas
80 psi (5.5 bar) at the turbine throttle when exvhausting against
amospheric back pressure with the hand valve open.

13152 For steam boller pressures exceeding 120 psi (8.3
bar), where steam is contnuowsly mwaintained, a pressure
70 percent of the usual beiler pressure shall take the place of
the 30 psi (5.5 bar) pressure required in 13.1.2.1.

13.1.2.3 In ordering turhines for stationary fire pumps, the
purchaser shail specify the rated and maximum pump loads at
rated speed, the rawd speed. the beiler pressure, the stcam
pressure zt the mrbine throtde {if possible), und the steam
superheat.

12.5.3* Steam Consumption.

13.1.3.3 Prime consideration shall be given to the selecton of

a turbine having a toml steam comsumpton commensurate
with the steam supply available.

12.1.5.2 Where multistage turbines are used, they shall be so
designed that the pump can be brought up 10 speed without 2
wartoup dme requirement.
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15.2 Turbine,
13.2.1 Casing and Other Parts.

1%.2.1.1¥ The casing shall be desigmed to permit access with
the least possible removal of parts or piping.

13.2.1.2 A safety valve shall be conneced directly to the
tarbine casing to relicve high steam pressure in the casing.

13.2.1.3 Main Thoottle Valve.

i3.2.1.%.1 The main throtle valve shall be located in 2 hori-
zomal run of pipe connecied direcily to the turbine.

13.2.1.3.2 There shall be 2 water leg on the supply side of the
throtle valve.

13.2.1.5.3 This leg shall be comnected to a suizble sream tap
0 zutomatically drain all condensaie from the line supplying
steam io the nurbine.

13.2.1.5.4 Steam and exhaust chambers shall be equipped
with suitable condensate drains.

15.2.1.5.5 Where the turbine is automatically controiled, these
drains shall discharge through adequate maps.

13.2.1.5.6 In additon, if the exhaust pipe discharges vertically,
there shall be an open drain at the bottom ethow.

13.9.1.5.7 This drein shall not be valved but shall discharge 1
a safe lecadon.

18.2.14 The nozzle chamber, governorvalve body, pressure
regulator, and other parts through which steam passes shall be
made of 2 metzl able to withstand the maximum temperanres
invalved.

13.2,2 Spued Governoer

15221 The steam turbine siall be equipped with a speed
governor set Lo mmintain rated speed at maximum pump load.

13.2.2.2 The governor shall be capable of maintaining, at all
loads, the rated speed within a total range of approximately
& percent from no wrbine load to fulirated nurbine load by
either of the following methods:

{1} With normal steam pressure and with hand valve closed

(2) Wigh steam pressures down to 80 psi (5.5 bar} [or down
to 70 percent of full pressure where this is in excess of
120 psi (8.3 bar)] and with hand valve open

13.2.2.3 While the turhine is running at rated pump load, the
speed governor shall be capable of djustment to secure speeds
of approximately § pevcent above and 3 percent below the
rated speed of the pump.

13.2.2.4 There shall also be provided an independent ¢rner-
gency governing device.

12.2.25 The independent emergency governing device shall
be arranged to shut off the sieam supply at a nwbine speed
approximately 20 percent bigher than the rated pumyp speed.

13.2.3 Gauge and Gange Conmections.

13.2.3.1 A listed steam pressure gauge shall be provided on
the entrance side of the speed governoz

18.2.3.2 A 0.25 in. (6 mm) pipe tap for a gange connecton
shall be provided on the nozzle chamber of the tubine.
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15.2.3.3 The gauge shall indicate pressures not fess than one
and one-half imes the boiler pressure znd in no case less than
244 psi {16.5 bar).

13.2.3.4 The gauge shall be marked “Steam.”
13.2.4 Rotor
13.2.4,1 The rotor of the turbineg shall be of suitable material.

i5.2.4.2 The first unit of a rotor design shall be type tested in
she manufacturer’s shop at 40 perceni zbove rated speed.

13.2.4.3 All subsequent vmits of the same design shall be
tested at 25 percent above rated speed.

13.2.5 Shaft.

1%.2.5.1 The shaft of the turbine shall be of high-grade steel,
such as open-hearth carbon stecl oe nickel steel.

12.2.5.2 Where the pump and tarbine are assembied as inde-
pendent units, 2 fexible coupling shall be provided between
the: e urits.

13.2.5.3 Where an overhung votor is used, the shaft for the
combined wnit shall be in one piece with only two bearings.

13.2.5.4 The eritical speed of the shaft shall be well above the
highest speed of the turbine so that the tarbine will operate at
all speeds up to 120 percent of rated speed without objectiona-
bie vibration.

15.2.6 Bearings.

15.2.6.1 Sleeve Bearings. Turbines baving slecve bearings
shall have splittype bearing shells and caps.

13.2.6.2 Ball Bearings.

15.2.6.2.1 Turbines having ball besrings shall be acceptable
after they have established a satsfactory record in the commer-
cial field.

1%$.2.6.2.2 Means shall be provided e give visible indication of
the oil level.

13.3* Installasion. Details of stezm supply, exhaust, and boiler
feed shalt be carefully planned to provide reliability and effec-
tive operation of a steam urbine—driven fire pump.

14.1 Hydrostatic Tests and Flushing.
14.1.1% Flushing.

76 14.1.1.1 Suction piping shall be flushed at a flow rate not less
than indicated in Table 14.1.1.1 or at the hydravlically calcula-
1ed water demane rate of the system, whichever is greater.

14.1.1.2 Flushing shail sccur prior to hydrostatic test.

14.1.1.3 Where the maximum flow available from the water
supply cannot provide the flow rate provided in Table 14.1.1.1,
the flushing fiow rate shall be equel o or greater than
150 percent of rated flow of the connected. fire punp.

14,1.1.3.1 Where the maximum flow available [rom the water
supply cannot provide a flow of 150 percent of the rated flow of
the pump, the flushing flow rate shall be the greater of

¥ Table 14.1.1.1 Minimum Flow Rates for Flushing Suction
Piping

Nominal Pipe Nominal Pipe
Size Flow rate Size Flow Rate
(in,) {gpm) () {L./min)
1 37 25 146G
1% 85 38 330
4 150 50 870
2% 229 65 870
3 330 75 1,250
2 450 85 1,710
4 590 100 2,240
5 920 1928 3,400
G 1,360 150 5,150
8 2,350 200 8,500
10 3,670 250 13,900
12 5,290 360 20,100
14 7,200 350 27,300
16 9,400 400 35,600

100 percent of rated flow of the connected fir¢ pump or the
maxirrunm flow demand of the fire protecuon system.

14.1.1.3.2 A reduced flushing flow capacity in accordance with
14.1.1.3.1 shall constinate an accepable test, provided that the
fiow rate is as much as can be safely achieved and it exceeds the
five protecdon system design flow rate.

141.3* The installing contractor shall furnish 2 certficate for
flushing and hydrostafic test prior to the start of the fire pump
field accepiance test.

14.2 Field Acceptance Tests.

14.2.1* The pump manufacturer, the engine manufacturer
{when supplicd), the controller manufacturer, and the transfer
switch, manufecturer  (when supplied) or their factory-
anthorized representatives shall be present for the field accept-
ance test, (Sez Section 4.9.)

14.2.2 The date, time, and location of the field acceplance test
shall be coordinated with the authority having jurisdiction.

14.2.3 Pump Room Electrical Wiring. All clectric wiring o
the fire pump motor(s}, including control {muliiple pumps)
interwiring, normal power supply aliernate power supply
where provided, and jockey pump, shall be completed and
checked by the electrical contractor prior 10 the imilial startup
and accepiance (est.
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14.2.4.1.1 For water mist positive displacement pumping
units, a copy of the manufacturer’s certified shop st dam for
both variable speed and non-variable speed operation shall be
available for comparison of the resulis of the field accepiance
test.

14.2.4.3.2 For muldstage multiport pumps, a copy of the
manufacrurer’s certified shop test data for each discharge
ontler shall be available for comparison with the results of the
feld acceptance test

2% 14.2.4.1.3 For selfregulating variable speed fire pump unic. a
copy of the manufacmrer’s test curves [or selfregulating varia-
ble speed constant boost mode, selfreguisting variable spesd
constant <ischarge mode, and bypass constant speead mode
shall be availzble.

i4.2.42 At all Aow conditions, including those required to be
tested in 14.2.6.3, the fire pump as installed shall equal the
performance as indicated on the manufacturer’s certified shop
test curve within the accuracy limits of the test equipment.

14.2.4.2.1 For water mist positive displacement pumping units
with variable speed features, the pump unit as instafled shall
equal the performance as indicated on the fire pump wunit
manufacturer’s cerified shop test data, with variable speed
featares deactivated within the accuracy Emits of the test equip-
ment.

142422 For water mist positive displecement pumping
units, the prmp unit as installed shall equal the performance
as indicated on the fire pump unit manufacturer’s certified
shop 1est data, with variable speed features activaied within the
acoracy mits of rhe test equipment-

% 14.2.4.9.3% For selfregulating variable speed fire pump units,
the unit as installed shall equal the performance as indicated
on the fire pump wnit menufzcturer's certified selfregulating
variahle speed mode shop test data within the accuracy limits of
the test equipment.

14.2.5 System Demand. The actual unadjusied fire pump
discharge flows and pressures inswiled shall meet or exceed
the fire protection system’s demand.

14.2,6% Fiekd Acceptance Test Procedures
14.2.6.3* Test Equipment.

14.2.6.1.1 Calibrated tesr equipment shall be provided o
determine net purp pressures, vate of flow ihrough the pump,
volis and amperes, and speed.

% 14.2,6.1.2 Calibrated test gauges, wansducers, and other devi-
ces used for measurements required in TAEETT dering the
rest shall be nsed 2nd shall bear 2 label with the laiest date of
calibraton.

14.2.6.1.2.1 Gauges, wansducers, and other devices used for
measurements required in 14.2.6.1.1 duzing the test shafl be
caltbrated annually af minimum.

14.2.6.1.2.2 Calibration of gauges, transducers, and other
devices used for measurements required in 14.2.8.1.1 during
the test shall be maintained at an accuracy level of =1 percent.

14.2.6.1.2.5 Tire pump conwoller voltage and current read-
inms on controllers that are factory calibrated and adjusted to
%}ercem shall be permitted to be used in lHeu of calibrated
volt/amp merers for the acceprance test
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14.2.6.1.2.4 Fixed outlet flow devices shall be inspecied for
damage, but they shall not require calibration.

14.2.6.1.3 Discharge and sensing orifices that can be visually
observed withour disassemnbling equipment, piping, or valves
shall be visually inspected and shall be free of damage and
obsurictions that could affect the accuracy of the measure-
ment.

14.2.6.1.4 Discharge oxifices shall be listed or constructed 1o 2
recognized standard with a known discharge coefficent.

14.2.6.1.5 Requirements for personal protective equipment
and procedures in accordance with NFPA 70E shall be followed
when working near energized elecirical or rotatng equipment.

7 14,2.6.2 Automated Inspection and Testing Devices and Equip-
ment.

B 142621 Auromated mspecton and tesing devices and
equipment installed on the fire pump system shall be tesied w©
ensure the accuracy of the automated inspecrion and testing
devices and equipment.

W 1426211 Automated inspection devices and equipment
shall be proven 1o be as effective as a visual examination.

®14.26.2.1.2 Automated testing devices and equipment shall
produce the same acliop required by this standard o 105t 2
device.

214.2.6.2.2 The testing shall discharge water where required by
this standard and NFPA 25.

#114,2.6.2.5 Failure of a component or system o pass an auto-
mated inspection or test shall result ip an audible woubie
signal in accordance with NFPA 72

14.2.6.3 Tire Pump Flow Testingis).

14.2.6.3.1 The fire pump shall perform at minimum, rawed,
and peak loads without sbjectonable overheating of any
CONIpONEnt.

14.2.6.5.2% Vibradons of the fire pump assembly shall pot be
of a magnide te pose potential damage to any fire pump
component.

14.2.6.3.8 The minimum, rated, and peak loads of the fire
purag shall be detenmined by controlling the quantity of water
discharged through approved test devices.

14.2.6.5.5.1 Where simultaneous operation of muliiple pumps
is possible or required as part of a system design, the accep-
ance test shall include a flow test of all pumps operating simul-
taneously.

14.2.6.5.4 Where the maxinumn flow available from the water
supply carmot provide a flow of 130 percent of the rated flow of
the pamp, the fire parmp shall be operated at the greater of
100 percent of rated Bow or the muaxinym flow demand of the
fire protection system(s) maximum allowable discharge w
determing its acceptance.

14.2.6.3.4,1 This reduced capacity shall constitute an accepta-
ble test, provided that the pump discharge exceeds the fire
protection system design and flow rate.

14.2.6.3.5 Where the suction to the fire pump is from a break
tank, the tank refill rate shall be tested and recorded.
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14.2.6.2.5.] The refill device shall be operated 2 minimun of
five times.

14.2.6.3.6 Water Level Detection. Water level detection shall
be required for all vertical wrbine pumps installed in wells 1o
determine the water level available at the SRFGIETE the
160 percent aad 150 percent flow peints, to deterrmne if the
pump is operating within its destgn conditons.

14.2.6.3.6.1 The distance between the water level and the
discharge flange shali be used to detennine the net discharge
pressure of the pumyp to prove the pump’s performande.

14.2.6.4 Variable Speed FHHpS.

Ak

14.%.6.4.1% zga&aéiég&spéé&mgﬁgﬁﬁg shall be tested at no-flow,
25 percent, b0 percent, 75 pércent, 100 percent, 125 percent,
and 150 percent of rated lvad in the varizble speed mode.
12.2.6.41.1 FRARIETHEEITHURGE shafl also be tested at mink-

S sy A o A
mum, rated, and pe: loads, wilh the fire pump operaung at
rated speed.

14.2.6.4.2 The fire protecdon system shall be isolated and the
pressure relief valve closed for the rated speed tests required in
14.2.6.4.1.1.

14.2.6.4.3 The fire protection system shall be open and the
relief valve set for the variable speed iests required in
14.2.6.4.1.

14.2.6.5 Multistzge Multiport Pumps.

14.2.6.5.1 Each dischavge outler on a multistage rnltiport fire
pump shall be tested in accordance with this standard.

14,2.6.6™ Measurement Procedure.

14.2.6.6.1 The guantity of water discharging from the fire
pamp assembly shall be determined and stabitized.

14.2.6.6,2 Immediately thereafter, the operating conditions of
the fire pump and driver shall be measured.

14.2.6.6.3 Positive Displacement Pumps.

14.2.6.6.8.1 The pump flow for positive displacement pumps
shall be 1ested and detenmined 1o meet the specified rated
performance criteria where only onc performance point is
required to establish positive displacement pump aceeptability.

14.2.6.6.5.2 The pump flow lest for positive displacement
puzps shall be accomplished using a flowmetsr of orifice plate
installed in = test loop back to the supply tank, o the inlet side
of & positive displacement water pung, or 1o drain.

14.2.6.6.3.3 The fowmeter reading or discharge pressure
shall be recorded and shall be in accordance with the pump
ranufacturer’s flow performance data,

14.2.6.6.3.4 If orifice plates are used, the orifice size and
corresponding discharge pressure 1o be maintzined on the
upstreamn side of the orifice plate shall be made available to the
authority having jurisdicion.

14.2.6.6.5.5 Flow rates shall be as specified while operating at

the system file.siqn pressure. Tests shall be performed in accord-
ance with ANSE/HI 3.6, Ratary P Tesis.

14.2.6.63.6 Positive displacement pumps intended te punp
liquids other than watex shall be permitted. to be tested with
water; however, the pump performance will be affected, and

manufactarer’s calculations shall be provided showing the
difference in viscosity beoween water and the system liquid.

14.2.6.6.3.7 For water mist positive displacement pumping
units, each purmy shall be operated manually a mininum of six
tirnes during the aceeptance test.

14.2.6.6.3.8 For water mist positive displacement pumping
units, each of the required automatc operations shail operate
all purrps, exceps 25 provided in 14.2.6.6.3.9 and 14.2.6.6.5.10.

14.26.63.9 Where redundan: pumps are provided, each of
the automatic operations shall operate the sumber of pureps
required to meet spstem demand.

14.2.6.6.3.10 Where redundant pumps are provided, each
pump shall operate for a minimam of three automatic opera-
dons.

14.9.6.6.4 Electric Motor-Driven Units. For electric moters
operating al rated voltage and frequency. the ampere demand
on each phase shall not exceed the product of the full-load
ampere rating dmes the aflownble service factor as stamped on
the motor nameplate.

14.2.6.5.5% For electric motors operadng under varying volt-
age, the product of the actal voltage and current demand on
cach phase shall not exceed the product of the rated voliage
and rated Follload current times the allowable service facton

14.2.666 The voltage at the motor contactor GHpt lugs
shall not vary more than 5 percent below or 10 percent above
rated (nameplate) voltage during the test. {See Section 9.4.)

14.2.6.6.7 Engine-Driven Uniis,

14.25.6.7.1 When dry charge baiteries have heen supplied,
electrolyte shall be added to the batteries a minimum of
24 howrs prior to the time the engine is t© be started and rhe
Batreries given a conditioning charge.

14.2.6.6.7.2 Engine-driven units shail not show signs of over-
Toad or stress.

14.9.6.6.7.3 The governor of such units shall be setat the e
of the test 1o properly regulate the engine spoed at rated pump
speed. (Sea 11.2.4.1.)

14.2.6.6.7.4 Engines equipped with 2 varkable speed control
shall have the variable speed control device novfunctioning
when the governor field adjusmnent in 11.2.4.1 is set and
secured.

14.2.6.6.8 Steam Turbine Driven Units. The steam turbine
shall maintain its speed within the limiis specified in 152.2,

14.2.6.6.9 Right Angle Gear Drive Units. The gear driver
zssembly shall operate without excessive olfectionable noise,
vibration, or heatng.

14.2.6.7 Loads Start Test. The fire pranp unit shall be started
and brought up to rated speed without interuption under the
conditions of 2 discharge equal to peak load.

14.2.6.8% Phase Reversal Test. For elecuic motors, a Test shall
be performed to ensure that there is mot a phase reversal
condition in either the normal power supply configuration or
from the alternate power supply (where provided).
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14.2.7 Coptrofler Acceptance Test for Electric and Diesel
Driven Units.

14.2.7.1* Fire pump controliers shall be tested in accordance
with the manufacturer's recommended test procedure.

14.2.7.% As a minimum, no fewer than six awomatic and six
mznuat operations shall be perfermed during the acceptance
et

14.2%3 An electricdriven fire pump shall be operated for a
period of at least 5 minutes at full speed during each of the
operations required in 14.2.7.2.

14.25.4 An engine driver shall net be required o nun for
5 minutes at full speed between successive starts until the
cumulative cranking tme of successive starts reaches
45 seconds.

14275 The automatie operation sequence of the conmoller
shall start the pumyp from all provided smrting features.

14.2.7.6 This sequence shall include pressure switches or
remote starting signals.

F4.207 Tests of engine-driven controllers shall be divided
between both sets of batteries.

14.27.8 The selecton, size, and setding of all overcurrent
protective  devices, inuclnding fire pump comtroller cirenit
breaker, shail be confirmed 1o be in accordance with this stand-
ard,

14.2.7.9 The fire pump shall be started once from each power
service and run for a minimum of 5 minutes.

CAUTION: Manual emergency operation shall be accom-
plished by menual acaton of the emergency handle o the
Fully latched position in z contimuous moton. The handie shall
e larched for the duraton of this test run.

14.2.8 Alternwie Power Supply.

14.2.8.1 On instellations with an alternate sowce of power
and an awtomatic tansfer switch, loss of primary source shall
be simulated 2nd transfer shall occar while the pump is operat-
ing at peak load.

14.2.8.% Transfer from normal to alternate source and retrans-
fer from alternate to normal source shall nor cause opening of
overcurrent protection devices in either line.

14.2.83 Ar least half of the manusi and automatic operations
0f 14.27.2 shall be performed with the fire pump connected to
the aliernate source.

14.2.54 I ihe aliemate power source is a generstor set
required by 9.3.2, instajlation acceptance shall be in accord-
ance with NFPA 110

14.2.9 Emergency Governor for Steam Driven Units.

14.2.5.1 Emergency governor valve for steam shall be oper-
ated to demonstrate satisfactary performance of the assembly.

14.2.9.2 Hand tripping shall be acceptable.

142,10 Simulated Conditions. Both local and remote signals
2nd fire pump alarm conditions shall be simulated o demon-
strate sadsfactory operaton.

ERSISTEY - Revisions, 8 = Text deletions wnd figure/mble revisions.

» = Section deletions. %= New material.

14.2.11% Test Duration. The fire pump or foam concentaie
pump shall be in opsration for not less than 1 hour total tme
during all of the foregoing tests.

14.2,19% Blectromic Fnel Management (ECM). For engines
with elecronic fuel management (ECA) control systems, a
fmedon wst of both the primary and the alternare ECM shall
be conducted.

14.3% Record Drawings, Test Reports, Manuals, Special Tools,
=nd Spare Paris.

14.3.1 One set of record drawings shall be provided to the
building owner.

14.3.2 One copy of the completed test report shall be provi-
ded to the building owner,

14.5.5% One set of instruction manuals for all major compe-
pents of the fire pump spstem shall be supplied by the manu-
facturer of cach malor compenent.

14.3.4 The manual shall contain the following:

{1} A dewdled explanation of the operation of the compo-
. nent

(2) Instructions for routine maintenance

(2} Detailed instuctions concerning repain

(4) Parts list and parts idenrification

{5) Schematic eclectrical drawings of controlier, wansfer
switch, 2nd fire pump conirol pancls

(By* List of recounnended spare parts and lubricants

1485 Any special tocls and testing devices required for
routine maintenance shail be available for inspection by the
authority having jurisdiction at the tme of the field acceptanee
tese.

14.5 Componeni Replacement.

14.5.1 Faositive Displacement Pumps-

14.5.1.1 Whenever a critical path component in a positive
gisplacement five pump is replaced, as defined in 14525, a
field test of the pump shall be performed,

14.5.1.2 If components that do not affect performance are
replaced, such as shwfis, then only 2 functional test shall be
required te ¢nsure proper installadon and reassemnbly.

14.5.1.3 If components that affect performance are replaced,
such as rotors, plungers, and so forth, then a retest shall be
conducted by the punp manufaciurer or designated represen-
tative or qualified persons acceptable to the authority having
Jurisdicton.

14.5.1.8.1 For water mist positive displacement pumpiog
units, the retest shall include the pump unit as 2 whele.

14.5.1.4 Field Retest Resuits.

14,5141 The field retest results shall be compared to the
original pump performance as indicated by the fire pump
mamfacturet's original factorv-certdfied 1est curve, whenever it
is available.

145.1.42 The held retesi resulls shali meet or exceed the
performance characteristics as indicated on the pump name-
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plate, and the resuls shall be within the accuracy imits of field
testing as stated elsewhers in rhis standard.

14.5.2 Centrifugal Punips.

14.5.2.1 Whenever a critical path component in a piece of
centrifugal pump equipment is replaced, changed, or modi-
fied, a field fon-site retest shatl be performed.

14522 The replacement of components in fire pumps, fire
pump controlers, and drivers shall be performed by factory-
anthorized representatives or qualified persons accepmable to
the authority having jurisdiction.

14.5.2.8%* When an ECM ona an electronic fuel management—
controlled engine is replaced, the replacement ECM shall
include the same software programming that was in the origi-
nal ECM.

14.5.2.4 Component Replacement, The requirements  of
Tauble 8.6.1 of NFPA 25 shall be followed for component
replacernent resting.

145241 Replcement parts shall be provided that will main-
@in the listing for the fire pump component whenever Ppossi-
Le.

14.5.2.42 If it is oot possible to maintin the Dsting of a
component or if the componsnt was not originally listed for
fire protection use, the replacement parts shall meet or exceed
the quakity of the parts being replaced.

14525 Critieal path components include the following
features of the pump equipment.
(1) Fire pumps
(2) Impzller, casing
by  Gear drives
{2) Tire pump conirellers (clectric or diesel): 1ol replace-
ment
{8} Electric moros, steam turbines, or diesel engine drivers

(a) Electric motor replacement

(b) Steam wrbine replacement or rebuild
(¢} Steam regulator or source upgrade
{d) Engine replacement or engine rebuild

14.5.2.6 Whenever replacement, change, or modification to a
critical path component is performed on a fire pumy, driver,
or controller, as described in 14.5.2.5, a new acceplance 1est
shall be conducted by the pump manufacturer, factory-
authorized representative, or qualified persons acceptable
the authority having jurisdicton.

14.5.2.7 Field Retests.
14.5.2.7.1 The field retest results shall be compared to the

original pump perfonmance as indicated by the original
facrorycertfied test curve, whenever it is available.

14.5.2.7.2 The Held retest results shall meet o7 exceed the
performance characteristics as indicated on the pump name-
plate, and they shall be within the accuracy imits of field test-
ing as stared elsewhere in this standard.

Annex A Explmatory Material

Annex A is not @ part of the requirements of this NFPA document but is
includad for informational purposes only. This ennex contains explon-
atory material, numbersd fo correspond with the applicable text para-
graphs.

A11 For more information, see NFPA 25 and NFPA 70, Arti-
cle G33.

A.8.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any insllations, proce-
dures, equipment, or materials; nor does it approve or evaluate
testing laboratories, In determining the accepbility of installa-
tdons, procedures, equipment. or materfals, {he authoriy
naving jurisdicdon may base acceptance on compliance with
NEPA. or other appropriate standards. Jn the absence of such
standards, said authority may require evidence of proper instal-
lation, procedure, or use. The auchority having jurisdiciion
may also refer to the listings or lubeling practices of an organi-
zation that is concerned with preduct evaluatons and is thus in
a position to determine compliance with appropriate standards
for the current production of listed items.

A3.2.2 Authority Having Jurisdiction {AH[). The phrase
“authority having jurisdiction,” or its acronym Ay, is used in
NFPA documents in 2 broad manner. since jurisdicions and
approval agencies vary, as do their responsibilities. Where
public safety is primary, the authority having jurisdiction may
be a federal. siate, local, or other regional departnent or indi-
vidual such s a fire chief; five marshal; chief of a fire preven-
tion bureaw, labor department, or health department; building
official; electrical inspector; or others having stanarory author-
ity. For insurance purposes, an insurance inspection depatt-
ment, radng burean, or other  inswrance company
representative may be the authority having jurisgiction. In
many circumstances, the property Owner or his or her designa-
ted zgent assumes the role of the authority having jurisdicdon;
at government installations, the commanding officer or depart-
mental official may be the authority having jusisdiction.

4.3.9.3 Listed. The means for identifying listed equipment
may vary for each organization concerned with product evahia-
Gon; some organizations do not recognize cquipment as ifsted
wrless it is also lzbeled. The authority having jurisdicdon
should utilize the system empioyed by the listng organization
to idendfy a listed product.

A.3.5.18.1 Diesel Engine. The cil-diesel eagine operates on
fuel oil injected near wop dead cenier of the compression
stroke. The combustion is cffected within the working cylinder
and notin external chambers,

A.3.3.29 Head. The umit for measuring head is the foot
{meter). The relation between pressure expressed in pounds
per square inch (bar) and pressure expressed in feet {meters)
of head is expressed by the following formulas:

[A.3.3.29]
Head in feet = Presiurfz in psi
0.433 specific gravity
Pressure in bar

ead ¥ e e
Head in meters 0.098 specific gravity

In terms of foot-pounds {meterkilograms) of energy per
pound {kilogram} of water, all head quantities have the dimen-

2019 Edition gfm‘? — Revisions. ¥ = Text deletions and figure/table revisions. * = Section deletions. % = New iaterial.



ANNEX A

Right

Wrong

Air pocket

Right

Suction

{  Distance between
pump flange and
elbowtes flange
Is greater than

10 pipe diameters

elbowritee flange
is iess than

Dicharge

Right

Wrong

flange and elbow/ies
flangs is greater than
10 pipe diametars

Digcharge

Suction  Distance between pump
P

Distance betwsan
. purnp fange
Sudlion  and elbowitee
/i{angs is less than
y 10 pipe diameters

5

e
Discharge

Right

Right

Aol

Discharge

FIGUKRE A4.16.6 Right and Wrong Pump Suctions.
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Al
e fichiti pattied

T BT (Se B A 16,10
A4.174 Flanges welded to the pipe are preferrcd.

16.1(2 Fc:r more information, see BiGaHL iﬁ‘f?;jg}ﬁzﬁiﬁcﬁ&i@
. s 5

A.4.176 The discharge pipe size should be such thart, with the
pump(s} operating at 150 percent of rated capacity, the velocity
in the discharge pipe does not exceed 20 ft/sec (6.1 m/sec).

44177 Large fire protection systems sometmes experience
severe water Wammer cansed by backflow when the auromatic
control shuts down the fire pumyp. Where conditions can be
expected to cause objectionable water hanuner, a listed anti-
waterhammer check valve should be instzlled in the discharge
tine of the fire pump. Awtomaijeally controlled pumps in tall
buildings could give trouble from water hammer 25 the pump
&5 shutting down,

‘Where a backflow preventer is substituied for the dischargs
check valve, an addidonal backflow preventer mighe be neces
sary in the bypass piping to prevent backflow through the
bypass.

‘Where 2 backfiow preventer is substiited for the discharge
check valve, the connecdon lor the sensing line is permined w
be hezween the last check valve and the last conrrel valve if the
pressure sensing line connecton can be made without altering
the backflow valve ar viclating its listing. This method can
sometimes be done by adding 2 connection through the test
port on the backflow valve. In this siwation, the discharge
comtrol valve is not necessary, because the last control valve on
the backflow preventer serves this function.

‘Where 2 backflow preventer is substauted for the discharge
check valve and the connection of the sensing line cannot be
made within the backllow preventer, the sensing line should be
connected betveen the backflow preventer and the pump's
discharge comol vaive, In this situation, the backilow
preventer Cannot substitute for the discharge control valve
because the sensing line must be able to be isclated.

Tank interior

_ Anti-vortex
plate
{rinimum
2D x 20}

Minimumlwo or
& in. whichever
is gre‘aier

“Tank bottom

For Sl units, 1 in. = 25.4 mnt.
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2687

3r 188 13.A 4 ! 16

\\\ |

22 33 &3 11 20 14

32 40 80

3 B ]

33 Housing, bearing, outboard
37 Cover. hearing, outhoard

1 Casing 16 Bearing, inboard, sieeve

2 Impefler 18A Bearing, outboard, sleeve

& Shatt 185 Bearing, cuthoard, kafl 40 Defiector

7 Ring, casing 20 Nut, shafi sleeve §0 Locknut, coupling
8 Ring, impeller 22 Logknit, bearing &0 Ring, oil

11 Cover, stuffing-biox
14 Slesve, shaft

FICUBE A6.11(g) Impeller Between Bearing — Sep
{Vortical) Split Case.

31 Housing, bearing, inboard
32 Key, impalier

After the unit has been in operation for abom 10 hours, the
coupling halves should be given a final check for misalignment
caused by pipe or temperatore strains. This check should be
repeated after the unit has heen in operation for about
3 months. If the alignment is correct, both pump and driver
shouid be dowelled to the base plate. Dowel locaden Is very
tmportant, and the manufacturer’s insurucdons should be
followed, especially ¥ the unit is subject 1o wmperature
changes.

The unit should be checked periodically for alignment. If
the umit does not stay in line after being propery installed, 1the
following are possible causes:

(1) Setling, seasoning, or springing of the foundation and
pipe strains distorting or shifing the machine

(2) Wearing of the bearings

(3) Springing of the base plate by heat from an adjacent
steam pipe or from z steam turbine

(4} Shifting of the bullding suwucture due to variable loading
or other causes

{53 If the unit and foundation are new, need for the align-
ment 1o be slightly readjusted from time w0 time

AS6.51.2 The listiog ioformation contains critical require-
ments for proper use and installation, inchuding whether the
coupling or connecting shaft is listed for vse with cither an
electric motor or diesel engine drivers, or listed for both an
electric motor and diesel engine drivers.

A7.1 Satisfactory operaiion of vertical wrbine—type pumps is
dependent to a large extent upon careful and correct installa-
tion of the unit; therefore, it is recommended thar this work be
done under the ditecdon of 2 representative of the pump
manufacturer

\

SHUTEN S = Revisions.  #8 = Text deletions and figrare,/ @ble Tevisicas.

Iy Coupled — Single Stage — Radial

A7.1.1 The vertcal shaft turbine—type pump is pardeutarly
suitable for fire pump sexvice where the Water source is located
below ground znd where it would be difficult & install any
other type of pump below the minimum water level. [t was orig-
inalty designed for installation in drilled wells but is permitied
to be used to lift water from lakes, streams, open swamps, apd
other subsurface sources. Both pillubricated enclosed-i {a"ﬁ
and waterTubricated openRESRETE punaps are used. (Ser Figure
A.7.1.1.) Some health depariments object to the use of ofl
habricated pumps; such authorities should be consulted before
proceeding with oildubricated design.

A7.2.1.1 Swored water sapplies from reservoirs or tanks
supplying wet pits are prefecable. Lakes, streams, and grounc-
water supplies are acceptable where invesigation shows that
they can be expected to provide a sultable and reliable supply.

A7.2.1.2 The authority having jurisdiction can requive ao.
aquifer performance analysis. The bistory of the water mble
should be carefully investigated. The number of wells already
i1t use in the area and the probable pumber that can be in use
should be cansidered in refaton 1o the i amount of waser
availabie for fire protection purposes.

A7.221 SeeFigure A.72.2.1.

A72.2.1.3 The accepuability of a well is determined by a 24
hour test that ffows the well 2t 150 percent of the pump flow
rating. This test should be reviewed by qualified personnel
{uzaally a well drilling conoactor or a personh having experi-
ence in hydrology and geelogy}. The adequacy and reliability
of the water supply 2re critical to the successful operation of
the fire pump and fire protection system.

o = Seciion deletons. 9§ = New materjal. 2019 Editien
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Close coupled,
sigle and two stage

— Overhung impelier

Separataly coupled,
singie and two stage

— Centrifugal —— Saparately coupled,

single stage
i impelier between
bearings
Sepamitely coupled,

mukistage

Vertical type, single
[ and multistage

Kingtic — L~ Turbine type =——ro!|

..{ submersibies)
InTe

End suction (including Flgure AB.T.1(a)

Figure AB.1.3{c)
Figures A6.1.1{d) and {8)
Figure A8.1.1{b)

in-fine:

Frame mounted

Centerline support Not showa
Frame mounted Not shown

Wat pit voiute Not shown

Axial flow Impefer {propeler) _

volute type {horizontat or verical) Mot shown
Axial thotizartal) split case Figure A8.1.1{f)

Radial (vertical} spilt case Figure AB.1.1{(g)

L— Spacial effect

|__ Regenerative Impsller overhung or _____E Single stags
turbine between bearings

Note: Kinelic pumps can be classified by such methads as impeller or casing configuration, end application of
the pump, specific speed. or mechanical configuration. The method used In this chartis based primarily

an mechanical configuration.
“Inciudes radial, mixed flow, and exial flow designs.

TIGURE A.6.1.1{h}) Types of Stationary Pumps.

A 10 ft (305 m) submergence Is considerad the minimum
acceptable level to provide proper pump operation in well
applications. The increase of 1 ft (0.30 m) for each 1000 ft
1805 ) ncrease in elevation is due to loss of amnospheric pres-
sure that accompanies alevation. Therefore, the net positive
suction head (NPSH) available must be considered in selection
of the pump. For example, w obtin the equivalent of 10 &t
(.05 m) of NPSH available at an elevation of 1000 @t (305 m),
approximately 11 fr ($.35 m} of water is required.

Several other design parameters need o be considered in
the selection of a vertical tarbine pump, including the foliow-
ing:

(1) Linsshaft lubrication when the pump is installed in o well
Bearings are required 1o have lubricadon and are
IS along the lineshaft to mainmin alignment. Lubri-
cation fluid is usually provided by a fluid reservoir located
ahoveground, and (ke fluid is supplied o each bearing by
a copper tube or small pipe. This lubrication finid should
use a vegetable-based material that is approved by the

2018 Editien

Pargont of rated tolal hesd

Axial (horizomtal) spiit case Not shown
Radia (veriical) split case Mot showr:
Deep well urbine
@ncluding submersibles) Nat shown
Barrel or can pump Mot shivn
Short selting or
L oss coupled Not shown
Auxial flow impeller {propsller)
or mixed flows type (horizontzl Not, shown
ar vertical)
Not shown
Two stage Mat shown
— ! Ibie centrifugal Not showr
L Rotaling casing (Pitaty Not shown
150 T 1 1 1 [ T 1 1
140 Shutof: Head capacily curve with
B pest shape permissible
1 ¥ 1 1 1 1] t
.| “Flat” head capacity curve
i L1 !
1 [ 1
100 Ll Sl Lb - Rated tolal fead
It i
Rated
85| T o=t T —F T -capacky 7|~ "%\
~
59 AY
o
o 50 100 150 200
Petesnt of rated capacity
TG TS
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ANNEX A 20-39

4 Aboveground suction tank 8 Horizontal split-case fire pump

2 Entance elbow and square steel 10 Automatic air release
vertex plate with dimensions at 11 Discharge gauges
isast twice the diameter of the 12 Reducing discharge tee
suction pipe. Distance above the 13 Discharge check valve
bottorn of tank Is one-half the 14 Refief valve {if required)
diameter of the suction pipe with 15 Supply pipe for fire protection
minimurn of 8 In. {152 mm}, systam

3 Suction pipe 16 Crain vatva or ball drip

4 Frostproct casing 17 Hose valve manifoid with

§ Flexibie couplings for strain relist hose valves

& OS&Y gate valve (see 4.76.5and 18 Pipe supporls
A4.16.5) 1§ Incicating gate or indicating

7 Eecentric reducer butteriy valve

8 Suection gauge

federal Clean Warer Act to minimize water contamina-
don.

(2} Determination of the water level in the well 'When 2 vertical
turbine pump is tesved, the water kevel in the well neads
to be known so that the sucton pressure can be derer-
mined. Often the air line for determining the depth is
omitted, so testing of the pump for performance is not
possible. The amangement of (s device is shown in
Figure A.7.8.5.3, and its installation should be inciuded in
the system design.

Fire pumnp bypass

FIGURE A.6.3(a) Checking Anguiar Alignment. (Courtesy of
Hydrartic Tnstitute, www.pnamps.org. )

FIGURE A6.5(b) Checking Paraliel Alignment. {Courtesy of
Hidraelic Festitute, wiow puonps.org.}

To fire depariment
connection

FIGURE A.6.3.1(b} Backiow P, ter Installation.

i
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Water{ubricated, Qittubricated, Hose connection gale valve
cpen ineshalt pump, enclosed lineshaft purnp, Relisfvalve ™

surface discharge, underground discharge, Discharge gaugé Incated
threaded column and bowls flanged column and bowls Q\ oulside
Holiow \‘
o e
i eleciric — J
e e g
i N i h
EIR Discharge I i Drain valve
E iii head or halt difp
Hi = ;i «
o = L 5 K Discharge tee Discharge
! gate vaive
) - (i : " ;
2 I B Coturer: pipa l Static waier level before pumping
_ : o Bt
L | Draw down
! 1 — e —————
i - é 1 Pumping water level at 150 percent
I . Pump 1 3 & of rated pump capacity
i f
i W — assembly H@ié;*"- T—
i § ‘ Suction nozzle Mirifitm
d - submergence
i T Basket suction L 10 (3.2 m)
@ v strainer "\
' {altamate
i i conical strainer)
% ' Note: The distance betwesn the battem of the sirainer and the bottem
& : of the wet pit should be one-half of the pump bowl diamster but not iess

i than 12 in. (305 .

e

Lowest standing I
FIGURE AT.L1 ‘Water-Lubricated and Oil-Lubricated Shaft walerlevel
Pumps.
" 3
A7222 The velocities in the approach channel or intake E? ,T;;m,r

pipe should not exceed approximately 2 fr/sec (0.7 m/sec),

and the velocity in the wet pit should not exceed approximately

1 ft/sec (0.3 m/sec). (See Figure A.7.2.2.2.) FIGURE A.7.2.2.2 Vertical Shaft Tarbine-Type Pump
The ideal approach is a straight channel coming directly o Instaltation in a Wer Pit.

the pump. Tarns and obseuctions are demrimental because

they can canse eddy currents and tend w initiate deep-cored

vortices. The amount of submergence for successful operaton

will depend greatly on the approaches of the intake and the be decided npon by the authority having jurisdicton afler
size of the pump. . i

consultation with a recognized gruundwater copsulmant in the
%S'ﬁxs} a.r,‘mtigggﬁii :a ittty E‘w]::ﬁg" A‘-‘J:;A'w Y ; uj} j“’ 5“
ds it {

A725 Where wells mke their supply from consolidated
formations such as rack, the specifications for the well should

_ T e
recommends sump dimensions for fows - 00 gpm (13,355 L/ A7.2.7 Before the permanent pump is ordered, the water
min} and larger. The design of swnps 'for punps with from the well shoutd be analyeed for corrosiveness, including
discharge capacities less thaz 3000 gpm {11,835 L/mir) should such items as pH, salts such as chlorides, and harmful gases
be guided by the same general principles shown in AREIIHE (b as carbon dicxide (COg) or hydrogen sulfide (H.S). I the
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IMPORTANT NOTE: This NFPA d: i is made ilable for
use subject to fmporiant notices and legal disclaimers. These notices
and disclaimers appear in all publications containing fis docuntent
end may be fornd under the heading “Tmpuoriant Notices and
Disclaimers Concerning NFPA Standards.” They can also be vicwed
ot wansnfpa.org/ disclainers or obitined on request from NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NFPA codes, stendards, recommended jrectices, and guides (i.e.,
NFPA Stundards) ave released o scheduled revision cycles. This
edition may be superseded by o later one, or it may be amended
outside of #ts scheduled revision cycle through the issuance of Tenta-
tive Fnlerim Amendments (YIAs). An official NFPA Stendard at any
point in time consisis of the current edition of the document, togetier
with ol TIAs and Brrata in effect. To verify that this docement is the
current edition or fo determine if it has been amended by TLis or
Errata, please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards”™ ot . org/ docinfo.
In addition to TIAs and Errata, the document information pages also
include the option to sign up for alerts for individual documents and
o be imwoleed in the development of the next edition,

NOTICE: An asserisk (*) following the number or leter
designating a paragraph indicates that explanatory material on
the paragraph can he fonnd in Annex s

A reference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. Exiracted text may be edited for consistency and
style and may Incude rhe revision of internal paragraph refer-
ences and other references as appropriate. Requests for inter-
prematons or revisions of extracted text shall be sent to the
echnical commintee responsible for the source document.

Information on referenced and exmracted publications can
be found in Chapter 2 and Annex H.

Chapter 1 Administration

1.1 Scope. This document establishes the minimum require-
ments for the periodic inspection, testing, and maintenance of
waterhased fire proteciion systems aod the actons o under
ke when changes I occupancy, use, process, marterials,
hazard, or waier supply that potentially impact the perform-
ance of the waterbased system are planned or identified.

#1.1.1 Coordination with NFPA 72 Testing Requirements.

1.1.1.1 The inspection, testing, and maintepance required by
this standard and NFP4 72 shall be coordinated so that the
system operates 2s intended.

1.1.1.2% All inspections, tesdng, and maintenance required by
NFPA 72 shall conform to NEPA 72, and all inspections, testing,
and mainwenance required by this smndard shall conform o
this standard.

#1.1.1.3 This standard does not address all of the inspection,

testing, and maintenance of the clectrical components of the

LTI = Revisions. ¥ = Text deletions and figure/mble revisions.

+=Section deledons. 8= New material.

automatic fire detection equipment used to activate preaction
and deluge systems that are addressed by NFPA 72,

1.1.2 TFrpes of Systems.

1.1.2.1 The types of systemns addressed by this standard
include, b are not limited to, sprinkler, standpipe and hose,
fized water spray, private fire hydrants, water mist, znd foam
waker.

1.1.2.2 Water supplies that are part of these systems, such as
private fire service mains and appurtenances, fire punps and
water storage tanks, and valves that control system flow, are also
included in this standard.

1.1.3% This stendard addresses the operating condition of fire
protection systems as well 25 impairment handling and repor=
ing and applies to fire protection systems that have been prop-
erly installed in accordance with generally accepted practice.

1.1.3.3% ‘This standard does not require the inspector to verify
the adequacy of the design of the sysiem.

.1.4% Corrective action needed to ensure that a sysiemn oper-
ates in 2 satisfactory manner shall be in accordance with this
stanclard unless this standard specifically refers to an appropri-
ate installation sandard.

1.1.5 Unless required by Chapter 16, this standard shall not
apply to sprinkler systemns designed, installed, and maintained
in accordance with NFPA 13D,

1.2% Purpose.

121 The purpose of this document is to provide require-
ments that ensure a reasonable degree of protection for life
and property from fire through minimurm inspection, testing,
and maintenance methods for waterbased fire protection
SYSLEmS.

1.2.2 In those cases where it is determined that an existing
siation involves a distiner hazard to life or property, the
authority having jurisdicdon shzll be permitied to require
ingpection, testing, and maintenance methods in excess of
those required by the standard.

1.3* Application.

131 Itis not the intent of this standard to Timic or restrict the
use of other mspection, testing, or mamtenance programs that
provide an equivalent level of system integrity and perform-
ance to that dewiled in this standard.

1.3.2 The authoriry having jurisdiction shall be consuited and
approval obmined for such alternative programs.

1.4% Units. Metric units of measurement in this standard are
in accordance with the modernized metric system known as the
International System of Units (SE).

141 If a value for measurement as given in this standard is
followed by an equivalent value in other units, the first stated
shall be regarded as the requirement. A given equivalent value
shall be considered to be approzximate.

1.4.2 SIunits have been converted by multiplving the quantry
by the conversion factor and then rounding the result ro the
appropriate number of significant digits. ‘Where nominal or
teade sizes exist, the nominal dimension has been recognized
in cach unir.
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8.1% General,
8.1.} Minimum Requirements.

8.1.1.1 This chapter shall provide the minimum requiremenss
for the rountine inspection, testing, and mainteriance of fire
pump assemblies,

£.1.1.2* The minimum frequency of inspection, testing, and
maintenance shall be in accordance with the manufacrarer’s
recornmendations and Table 8.1.1.2.

$.1.1.2.1% Shafr movement or end play shall be [HFpeted
annually with the pump operating.

25.1.1.22 FGHIConnetiohs

#$8.1.1.22.1* Elearical connections shall be inspected annually
and repaired as necessary 1o the extent that such work can be
completed without opening 2n energized electric-mptor=driven
fire pump coniroller.

%8.1.1,.2.2.2% The isolating switch in the fire pump conwoller
that is located in a separate compartment from the other
controller components shall be permitted to be used to meet
the requirement of 8.1.1.2.2.1.

8.1.1.2.3 Pump and motor bearings and couplings shall be
greased annually or as required.

pe8.1.1.2.4 BESTETCEITOREEES

IPETE LRI AR

2 8.1.1.2.4.1 Printed circuit boards {PCBs) shall be inspected
annually for corrosion to the extent that such work can be
completed without opening an energized elearicmotordriven
fire pump controller. (See 4.8.1.1.2.2.2.}

#i8.1.1.2.4.2 The isolating switch in the fire pump contoller
that is Jocated in a separate comparmnent from the other
conwoller components shall be permiued 1o be used 1o meer
the requirement of 8.1.1.2.4.1. (See A 8.1.1.2.2.1.)

#8125 CREEENEATE IRl

SN T e it RS A Byt ST AT 0o

W 8.1.1.2.5.1 Cable and/or wire insulation shall be inspected
annually for cracking 1o the extent that such work can be
complered withont opening an energized elecricmotor-driven
fire purp controller. (Sex A.8.1.1.2.2.2.)

W 8.1.1.2.5.2 The isolating switch in the fire pump controller
that is locaied in a sepmate corparment from the other
contreller componenis shall be permiited to be used (o meet
the requirement of 8.1.1.2.5.}. (See A.8.1.1.2.2.1)

Bes.11.2.6 Phanbig

% 8.1.1.2.6.1 Plumbing parts, both inside and outside of electri-
cal panels, shall be inspected annually for any leaks w0 the
extenc that such work can be completed withour opening an
energized elecaic-motordriven fire pump comroller.  (See
ASLLE2Z)}

P8.1.1.2.6.2 The isolating switch in the fire pump controller
that is located in a separate compartment from the other
controller components shall be permitted 1o be used to meet
the Tequirement of 8.1.1.2.86.1. fSee A8 1.1.2.2.1.)

5.1.1.2.7 Fuel mnks, float swirches, and supervisory signals for
interstitial space shall e #ed quarterly for liquid intrusion.

BRRERTIENE = Revisions. % =Text deletions and figure/table revisions.

« = Section deletons, = New material.

£.1.1.2.8 Supervisory signal circuitty shall be £cs o annually
for high cooling water lemperare.

$,1.1.2.9 Fuel tanks shall be T8I anmually for water and
foreign materials.

£.11.2.10 Fuel tank vens and overfiow piping shall be iRSpEd
B8 annually for any cbstructions.

?g& anpually for cracks and leaks.
8.1.1.212 Engine crankcase breathers shall be ISEEAERATRR
el

8.1.1.2.13 Exhaust systems, draie condensate traps, and silenc-
ers shall be inshe

8.1.1.2.14 Back pressure on the engine turbos shall be meas-
ured annually.

$4%8.1.1.2.15 Batteries shall be checked annually as follows:

(&) @ the specific gravity, state of charge, and charger raies
of the batteries

| the terminals of any corrosion

[ijsiite that the cranking volage exceeds §¥ ona 2V

system or 18 V on a 24 V system

(4)  EHHE tha only distifled water is used in bateries

B e L1206 BRI ST TSR W Cantiec
oS
#8.1.1.2.16.1 All coptrols and power wiring connections shalt

be inspected annually and repaired as necessary 1o the exient
that such work cap be completed without opening an ener
gized elearricmotordriven fire  pump controiler.  {See
A81.1222)

7£8.1.1.2.16.2 The isolating switch in the fire pump controller
that is located in a separate compartment from the other
controller components shull be permitied to be used to meet
the requirement of8.1.1.2.16.1. (SerA8.2.1.2.2.10)

8.1.1.2.17 Lubricating oil in engines shall be changed every
30 hours of eperation or annually.
§.1.1.2.18 Lubricating oii filters shall be changed every
50 hours of operation or anmually.

8.1.1.2.19 Fuel filter(s) shall be changed as needed, but at a
minimum every 30 hours of operadon or annually.

$.1.1.2.20 The condition of sacrificial anodes shall be HE}EE
8 annually and replaced as necessary.

8.1.1.2.21 Circulating water filters shall be replaced annually

81.1.2.22 The accuracy of pressure gauges and sensors shall
be inspected annually and replaced or recatibrated when more
than 5 percent out of calibradon o the extent that such work
can be completed withour opening an ener ized electrich
motaviliven fite pump controller. iﬁg’fﬂ ?

#8.1.1.2.22.1 The isolating swilch in the fire pump conwoller
that is located in a scparate compartment from the other
conroller components shall be permited to be used 10 meet
the requirement of 8.1.1.2.22. (See A.8.2.1.2.2.1.)

8112222 Jf replacement or recalibradon is required,
proper personal protective equipment in accordance with
NFPA 70E or an approved equivalent shzll be used.
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Treare Frequency Reference
Inspeciion
Alignment Anually 8.3.6.4
Cable /wire insulation Annually 8.1.125
Diesel engine system Weekly 8.2.2{4)
Electric system Weekly 8.2.2(5)
Engine crankease breather Cuarterly 8.1.1.212
Exhaust syscem, drain condensate twap, and silencers Anmually 81.1.213
Flexibie hoses and connections Anpnally 81.1.211
Fue! rank venis and overflow Annually 8.1.1.2.10
Plurabing parts — inside and outside of pancls Annually 8.1.1.26
Printed drcuit board (PCB) corrosion Annually 8.1.1.24
Pump Weekly 8.2.2(2)
Pump house,/Toom Weekly 8.2.2(1)
Shaft movement or endplay while running Annually 8.1.1.21
Steam pump system Weekly 8.2.2(5)
Sucion screens Annually 8.5.5.18
Antomatic transfer switch Annually 835.3.12
Automatic wansfer swich and emergency/standhy Per NFPA 110 8.3.6.1,8362
gENEralors
Diesel engine—driver fire pump {no flow) Weekly 8311
Diesel fuel testing Annually 8341
Electric motor—driven fire pump (a0 flow} Weekly/mondhly 8312
Eiectrenic control module (ECM) Annually 8.5.3.16
Fire pamp alann signals Annually 83313
Flow meters Armually 8.5.55.5
Fuel tartk, float switch, and supervisory signal for Quarterly 8.1.12.7
interstidal space
Gauges, ransducers, and other devices vsed for testing  Annually 83352
Main pressure relief valve Annually 8.3.5.11,13.5.62.3
Pump house/Toom environmental conditions 3563
Pump operation (no flow) Weelly/monthly 3.3.2,8.35
PP R TR T T e SR e
Supervisory signal for high cooling water temperature  Annually 81.128
Mainterance
Batreries Annually 81.1.2.15
Circuladng water fler Annually 8.l1.1.221
Conwoi and power wiring connections Anpually 8.1.1.216
Controller and all other components of the pamp Per manufaciiurer 83
assembly
Diesel active fuel maintenance system Annually or per 8.3.4.3
manufacturer
Diesel engine system Per manufactarer 3.5
Electric motor and power sysiem Per manufacturer 835
Flectrical connections Anmually 81122
Engine lubricatng oil 30 operating hoursor  §1.1.2.17
annually
Eugine oil filter 50 operaing hourzor 811218
annually
Fuel filter 50 operating howrsor  81.1.2.19
annual iy
Fuel tank — check for water and foreign materials Annually 81128
Measure back pressure on engine trbo Annualky 811214
Poveer ransmission compenents with elastomeric 5 years or per 81.1.223
mazterials (including torsional couplings) mgnufacurer
Pressure gauges and sensors Anrually 81.1.222
Pump and motor bearings and coupling Annually or as 81123
required
Sacrificial anode Annually 8.1.1.2.20
2020 Ediion BRAHCYITER = Revisions. ¥ = Tesat deletions and figure/table revisions.  ©= Secdon deletions. ¥ = New material
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M£8.1.1.2.28 Power wansmitting compenents used i pump
drives that inchude elasiomeric materials, such as torsional
conplings, shall be replaced every 5 vears or as required by the
component manufacturer for a specific elastomeric materal.

$.1.2 Common Components and Valves. Common compo-
nents and valves shull be inspected, tested, and maintained in
accordance with Chapter 13.

8.1.3 Obstrection Favestigations, The procedures outlined in
Chaprer 14 shall be followed where there is a need to conduct
an abstruction mvestigaton.

8.1.4% Auxiliary Equipment. The pump asembly ausiliary
equipment shall include she following:

{i) Pump accessories as follows:

(z) Pump shaft coupling

(b} Automatc air release valve

{c) Pressure gauges

{d) Circuladon relief valve (not used in conjunction
: with diesel engine drive with heat exchanger}

{2) Pump test device(s)

{8) Pump relief valve and piping (where maximum pumnp
discharge pressure exceeds the rating of the system
coreponents or the driver is of variable speed)

{4 Alarm sensors and indicators

(5} Righrangle gear sets (for engine-driven vertical shafi
trbine pumps)

(6) Pressure maintenance (jockey) pump and accessories

8,1.5 Water Supply to Pump Suction.

8.1.5.1 The suction supply for the fire pump shall provide the
i o 5: LSS R G i
§ifté to meet the systém demand. ) ”

8.1.5.2 Those installations for which NFPA 20 penmitted nega-
tive suction gange pressures at the tine of pump inswmiation,
where the systemn demand still can be met by the pump and
water supply, shall be considered to be in compliance with

8.1.6 Enecrgy Sowrce. The energy sources for the pump driver
shall supply the necessary brake horsepower of the driver so
that the pump meets system demand.

§.1.7 Driver. The pump driver shall not overicad beyond its
rating (including any service factor aliowance) when delivering
the necessary brake horsepower.

$.1.8¢ Controller. Autornatic and manual controllers for

applying the energy source to the driver shall be capable of
providing this operation for the type of pump used.

8.1.2 Impairments. The procedures oulined in Chapter 15
shall be followed where an impairment to protection gocurs.

8.2 Inspection,

§.2.1 The purpose of inspection shall be to verify that the
pump assembly appears to be in operating condidon and is
free from physical damage.

8.2.9% The pertinent visuzl observations specified in the
following checklists shall be performed weekly:

f1) Pump house conditons are determined as follows:

SEHTETE - Rovidons. 8= Tewt deletions and figure/table revisions. #=Section deletions. 3% =New material.

Nt i

(a} Heat is adequate, not less than 40°F (#°C) for pump
room. with electric motor or diesel engine-driven
pumps with engine hearers.

(b Heat & adequate, not less than TO°F (21°C) for
pump room with diesel engine—driven pumps with-
oul engine heaters.

{¢) Ventilaring louvers are free to operaie.

{d} Excessive water does not collect on the floor

(e} Coupling guard is in place.

(%) Pump system conditions are determined as follows:

(a) Pump sucdon and discharge and bypass valves are
fully epen.

(b} Piping is free of leaks.

(¢} Sucton line pressure gauge reading is within
acceprable range.

{d) Svstem line pressure gauge reading is within accept
able range.

(&) Suction reservoir has the required water level,

(f) Wet pit suction screens are unobstructed and in
place.

(@) Waterflow test valves are in the closed position, the
hose connection vzive is closed, and the line to test
valves is free of water.

(3) Elecirical system conditions are deterrmined as follows:

(2) Controlier pilot light {power on) is ituminated.

(b} Transfer switel: normal pilot light is Murairated.

(¢} Isolating switch is closed — standby {emergency)
source.

{d) Reverse phasc atarm pilot light is off; or normal
phase rotation piot light is on.

(&) Oit level in vertical motor sight glass is within

acceprable range.
(f) Power to pressure maintenance (jockey) pump is
provided.
{4} Diesel engine systern conditions are determined as
follows:

(a) Fuel w@nk is at keast two-thirds full,
(b) Controller selector switeh is in auto position.
(¢) Batteries' (2) volage readings are within accepia
bile range.
(d) Batterics’ (2) charging current readings are within
accepuable range.
(e} Baweries’ (2} pilot lights are on or bauery failure
(2} pilot lights are off.
{f) Al alarm pilot lights are off.
(g} Engine runming tme meter is reading.
(h) Ol level in right angle gear drive is within accepta-
ble range.
(i) Crankcase oil level is within acceptable range.
{j} Cooling water level is within acceptable range.
(k) Electrolyte level i barteries is within acceptable
Iange.
{I) Battery terminals are free from corrasion.
{m) ‘Waterjacket heater is operadng.
(5)* S$team sysiem condidons: Steam pressure gauge reading is
within acceptable range.

Testig
8.3.1 Frequency.

8.3.1.1* A noflow test shall be conduncied for diesel engine—
driven fire pumps on a test frequency in accordance with
8.3.1.1.1 or83.1.1.2.
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8.5.1.1.1 Except as permited in 835112 2 weekly test
frequency shall be required.

£.5.1.1.2% The test frequency shall be penuited 0 be estab-
lished by an approved risk analysis.

8.5.1.2% A noflow test shall be conducied for electric motos—
driven fire pumps on a test freguency in accordance with
£5.1.2],85.1.2.2 86.8.1.2.3, or 8.3.1.2.4.

£.3.1.2.1 Except as penmitted in 8.3.1.2.2 and 8.3.1.23 =

weekly tesi frequency shall be required for the following elec-

ic fire pumps:

(1) Fire pumps that serve fire protection sysiems in buildings
that are beyond the pusmping capacity of the fire depart-
mMent

{9) Fire pumps with limited service controllers

{3} Verucal nurbine fire pumps

(4} Tire pumps wking suction o0 ground level tanks or a
water source that does not provide sufficiens pressure
be of material value without the pump

$5.0.2.2 A monthly test frequency shall be permitted for elec
wric fire pumps not identified in 8.5.1.2.1,

$5.1.2.5% A monthly test frequency shall be permitted for
electric five pump systems having a reduncant fire pump.

8.3.1.2.4% The test frequency shall be permited 10 be estab-
lished by an approved, risk analysis.

§.3.1.3 An annual flow test shall be conducted in accordance
with 8.3.3.

8.5.2 No-Flow Test.

8.3.2.1 A noflow test of fire pump assemblies shall be conduc-
ted in accordance with 8.5.2.

8.8.2.1.1 “Exceptas permitted in 8.32.12and 83213, 2 main
pressure relief valve (where insizlled) shall be permitted to
weep but not discharge a significant quantity of water,

8.3.2.1.1.1 Txcept as required in 8.2.9.1.1.2, the drculation
relief valve shall discharge a smll flow of water.

$.5.2.1.1.2 The circulaton relief valve shall not operate when
the flow through the main pressure relief valve is greater than
weeping.

$.3.2.1.2 For fire pump imstallations that were insmlled wder
a standard {1983 and carlier editions of NMFPA 20} that did not
prohibit a design rhat required operaton of a pressure relief
valve to keep the discharge pressure below the rating of the
sysiem compouents, the pressure relief valve shall be permined
to operale as designed during a mo-flow test.

8.3.2.1.2.1% The pressure readings on the discharge and
suctior: gauges shall be recorded, and a pressure difference
that is greater than 95 percent of the rated pump pressure shadl
e investigated and corvected.

8.8.9.1.2.9% The discharge temperamre of the water shall be
monitored znd the pump shut down H necessary T prevent
exposing the pump and/er deiver to excessive lemperatures.
8.3.2.1.3 For posidve displacement pumps, the pressure relief
valve shall operate during a no-flow test.

£.3.2.1.8.1 Where the pressure relief valve is piped back to
suction, the pump droutadon retief valve shall not operate.

§.3.2.1.8.2 On electric motor and radiator cooled engine
drives, a cirenlaton pressure reliel valve lacated downstream of
the main pressure relief valve shull discharge sufficlent water 10
prevent overheating of the pump.

8.2.2.2 The test shall be conducted by starting the pwpp auto-
matically.

8823 The elecuic pump shall run a minimum of 10 minutes.
8.3.24 The diesel pump shall run a mininum of 30 minutes.

8.3.25 A valve installed to open as a safety feamre shall be
permmrterd to discharge waten

$59.6 An automatc tmer that meces 832461 through
§.3.2.6.3 shall be permined to be substiruted for the starting
pracedure.

$.5.2.6.1 A solenoid valve drain om the pressure control line
shall be the initiating means (or a pressure-actuated controller

$3.2,6.2 In a pressureactuated controller, performance of
this program timer shall be recorded 2s a pressure drop indica-
tion on ihe pressure recorder.

25265 In a non-pressureacmated coutrofler, the test shall

be permitied o be initiated by means other than = solenoid
i l 143
%:‘%*Z’%L (E;; o]
ol
: m’fbh!l'glﬁg i¢
s e e,

valve.
) }
i

8.3.2.7 Qualified personnel shall be in atrendance whenever
the 4!_})1‘41']:3!? i o mﬁaq&%ﬁg‘éé 5 mmﬁﬁ‘iggﬁﬁﬁ A??éﬁf
T IR e s g

L et ’ i i

st Lt
§.5.2.7.1% The use of the anromatic timer aliowed in 8.5.2.6
shall not eliminate the requiremnent of 8.3.2.7 to have qualified

personnel present during the test.

888328 The perinent visual olservations or adjusoments speci-
fied in the following checklists shall be conducied while the
pump is idle;

(1) Record the system suction and discharge pressure gauge
readings

(9) For pumps thar use electronic pressure sensors to conirol
the fire pump operation, record the current pressure and
the highest and the lowest pressure shown on the fire
pump conuoller event log where such information is
available without having to open an energized eleciric
motor-driven: fire pump controller

{8) If the highest or lowest pressure is ouwside of the expec
ted range, record all information from the event log that
helps identfy the abnormality

£.8.29% The pertinent visual observadons or adjusunents
specified in the following checklists shall be conducted while
the purap is ranning:

{1) Pump sysiem pracedure is as follows:

fa) Record the pump siardng pressure from the pres-
sure switch or pressure transducer

(b) Record the system suction and discharge pressure
gauge readings.

(c) Tnspect the pump packing glands for slight
discharge.

(d) Adjust gland nuts if necessary.

{e} Inspect for unusual noise or vibration.

2020 Edition ShEgEdeR! = Revisions. 9 = Text deletions and figure/ bl revisions. + = Seetion deletions.  #=New material
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() Inspect packing boxes, bhearings. or pump casing for
overheating.

(g} Record pressure swiich or pressure aarosducer read-
ing and compare to the punp discharge gauge.

(h) For purnps that use electronic pressure sensors o
control the fire pump operation, record the current
pressure and the highest and the lowest pressure
shown on the fire pump controller eventlog.

(i) For elecuic motor and radiator cooled dHesel
pumps, check the circalation relicf valve for opera-
tion te discharge water.

(2} Electrical system procedure is as follows:

(a) Observe the time for moter to accelerate w full
spead.
(%) Record the dme controller is on first step {for
reduced voltage or reduced current staring).
(¢} Record the time pump runs after starting (for auto-
matic $10p controflers).
{3} Diesel engine systemn procedare is as follows:

() Observe the time for engine to crank.

(b) Observe the time for engine © reach running
speed.

(¢} Observe the engine oil pressure gauge, speed indi-
cator, water, and ofl temperatre indicators periodi-
cally while engine is running.

(d) Record any abnormalites.

(e} Inspectthe heat exchenger for cooling waterflow.

(4) Steam system procedure is as follows:

(z) Record (e steam pressure gange reading.
(b) Observe the dme for auwbine to reach runnmg
speed.
#258.3.2.10 Remotely Monitored Automated Testing.

##48.9.2.10.1 Remoiely monitored automated testing performed
in accordznce with 4.6.6 shall be permitied for the noflow test.

#8.3.2.10.2 All of the pertinent observations or adjustments
specified in the checklists described in 8.5.2.8 and 8.3.2.9 shall
be performed.

$8.5.2.10.2.1 Any abnormalities shall be recorded.

W 8.3.2.10.2.2 If during the automated test, it becomes appa-
rent (hat the packing gland nuts meed to be adjusted as
described in 8.3.2.9{1)(d), the need for adjustment shall be
recorded and the necessary adjustment shall be made by quali-
fied personnel.

W:8.5.2.10.3 The conwoller for a diesel engine—driven fire pump
shall be equipped with autematic engme shantdown as refer-
enced in 12.7.2.7 of NFPA 20.

s35.1* EEEHIESRAGEEG S EXE Mananal test of cach
EBHANI et ipump assembly shall be conducted by qualified
pe o ieder no-flow (¢hom), raced flew, and 150 percent
of the pump rated capacity flow of the fire pump by contrelling
the quardity of water discharged through approved test devices.

s o e

SEREEAEEE = Revisions. 28 = Text deledions and Bgure/ahle revisions.

b

app

+

#£9.3.3.3 Exceptas permitted in §.5.5.4, an annual test of each

variable speed pump assembly shall be conducted by qualified
personnel under coustant speed control under no-flow
{churn), 100 percent rate, and 150 percent of the pump rated
capacity flow of the fire pump by controlling the quaniity of
water discharged through approved test devices.

#8.8.3.4 Jf available suction supplics do not allow flowing of

150 percent of the rated pump capacity, the fire pump shall be
tested at Alow tates at 100 percent of the rated pump flow rate,
and at the maximum flow allowed at the lowest permissible
suction pressure.

S oy g T

i e e e
B e
el

A
i
gﬁ.zﬁe
il

. 2 PEre
88.8.6 Discharge and sensing orifices that can be visually

observed without disassembling eguipment, piping, or valves
shall be visually inspected and be free of damage and sbsirac-
Gons that could affect the accuracy of the measyrement.

8.%.3.7 The sensing/ measuring elements in a flew meter shall
be calibrated in accordance with $.8.3.5.

8.3.5.8 Discharge orifices shall be listed or consirucled 10 a
recognized smandard with a known discharge coefficient.

£.3.2.0 The annual test shall be conducted as follows:

(1) The armangement described in £33.0.1 or 8.5.3.9.2 shall
he used at a minimum of every third year.

(2)* The arrengement described in $.8.5.9.3 shall be permit-
red to be used £ out of every § years.

8.5.3.9.1 Use of Pump Discharge via Hose Sweams.

$.3.5.0.1.1 Pump suction and discharge pressures and the low
measuremeats of each hose siream shali determine the wial
pumyp output

8.53.3.9.1.2%

Drain or Suction Reservoir. Pump suction and discharge pres-
sures znd the [lowmeter measurements shall determine the
total purap output.

» = Scotion deletions.  # = New material. 2029 Ecition
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8.3.3.9.3% Use of Pump Discharge via Bypass Flowmeter to
Pump Suction {Closed-Loop Metering).

8.8.8.0.5.1 Punmp suction and discharge pressures and the
flowmeter measurements shall determine the total pump
outpul.

$.5.5.9.5.2 When testing includes recirculating water back to
the fire punp suction, the iemperamre of the recirculating
water shall be monitored to verify that it remains below temper-
amures that could resulr in equipment damage as defined by the
pump and engine manufacturers,

£.3.5.0.3.3 If the test results are not consistent with the previ-
ous annual tes, the test shall be repeated using the test
arrangement described in 8.3.3.0.1.

8.3.3.9.8.4 IF testing in accordance with 8.3.3.9.1 is not possi-
Ble, a flowmeter calibration shall be performed and the test
shall be repeated.

#8550 The periinent vial observations, measurements,
and adjustments specified in the foliowing checklists shall be
conducted annually while the pump is running and flowing
water under the specified ourput conditon:

1) Atwoflow condition {churn}, the procedure is as follows:

{a) Inspect the circuladon relief valve for operation w
discharge water

(o) Inspect the pressure velief valve {if installed) for
proper operation

(2) At ecach fiow condition, the procedure is as follows:

(2) Where au external means is provided on die
controller, record the electric motor voliage and
current {al} lines)

(b} Record the pump speed in

(¢} Record the simuhanecus ) mﬁiﬁ) readings of
e suction and discharge pressuses and pamp
discharge flow

(3)y* For electric motor—driven pumps, de not shut down the
pump undl it has run for 10 minues

{4) For diesel motor-driven pumps. do not shut down the
pump until it has run for 30 minutes

8.3.3.11% Tor instzliztions having a pressure refief valve, the
operaton of the relief valve shall be closely observed during
each flow condition to determine whether he pemp discharge
pressure exceeds the normal operating pressure of the system
COMpOnents.

83.8.31.1% The pressure refief valve shall also be observed
during each flow condirion to determine whether the pressure
relief valve ¢loses at the proper pressure.

8.3.3.11.2 The pressurc relief valve shall be closed during flow
conditions if necessary 1o achieve minimum rated characteris-
tics for the pump and reset 1o normal posidon at the conclu-
sion of the pump test

$.8.8.11.2.1 When ii i necessary to close the relief valve to
achieve minimum rated characteristics for the pump, the pump
discharge control vaive shall be closed if the pump churn pres-
sure exceeds the system rated pressure.

8.3.3.11.3 When pressure relief valves are piped back w the
Fre pump suction, the temperature of the recirculating water
shall be monitored to verify that it remains below emperatures

thar could resuls in equipment damage #s defined by the pump
and engine manufacturers.

#:5835.5.12 For installadons having an automatic transfer switch,

the following test shall be performed to ensure that the over-
curcent protective devices (Le., fuses or circuit breakers) do
not open:

{1) Simulare a power failure condition while the pump is
operating at peak load

(2} Verify that the uansfer switch wansfers power 1o the alter-
nAE POWET SOUTCE

(3} Wnhile the pump is operating at peak load and altemate
power, record the following to include in the pump test
results:

ta) Thevoltage where an extemal mearns Is provided on
the controller
()  The amperage where an exzernal means is provided
on the coniroller
{c) Therpm
(d} Suction pressure
(e) Discharge pressure
{4) Verify that the pump contnues to perform at peak horse-
power load on the alternate power source for 2 minimum
of 2 minutes
(5) Remove the power failure conditdon and verify that, afier
a time delay, the pump is reconnected o the normal
POWEr SOUTCE

8.3.3.13* Alarm conditions shall be simulated b?'_acriva.zin

L et . o sensor ocations R TG R TOr
i | Frsnliviiitatianatia
PiapEs operation.

45.5.15.1% Alarm sensovs locawd within electic motor—
driven fire pump controllers that cannot be accessed without
opening an energized electric motor—driven fire pump conwok
lor shall be tested at an alternative location ouwside of the
controller.

$.3.5.14 Safery. ARG

fipatdt ctirdt

8.3.3.14.1 Section 4.9 shall be followed for safely require-
ments while working near elecric motor—driven fire pumps.

.
#.8.5.15% Suction Screens. After the waterflow portons of the

annuzl test or fire protection systemn actisations, the suction
screens shall be inspected and cleared of any debris or obstruc-
dons,

5.3.3.16% Where engines utlize electronic fuel management
control systems, the backup elecoronic conmol module (ECM)
and the primary and redundant sensors for the ECM shall be
tested annually.

2.3.4 Diesel Fuel Tesiing and Maintenance.

8.3.4.1 Diesel fuel shzll be rested for degradadon no less thau
annually.

8.3.4.1.1* Fuel degradation testing shall comply with ASTM
D975, Standard Specification for Diesel Fuel Oils, or ASTM D751,
Standard Specification for Bindiesel Fuel Blend Stoch (B100) for
Middle Distillate Fuels, as approved by the engine manufactarer,
using ASTM D7462, Standard Test Method for Oxideation Stability of
Biodiesel (B100) and Blends of Biodiesel with Midele Distillate Petro-
leum Fuel (Accelerated Method),

8.3.4.9% If diesel fuel 15 found to be deficient in the testing
required in 83.4.1.1, the fuel shall be reconditdoned or

2020 Edition s}?{d‘ﬁ‘aﬁf{ﬁ = Revisions. 35 = Text deletions and fipure/mble ravisions. @ = Secdon deletions. % = New material.
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replaced, the supply tank shall be cleaned mrternally, and the
engine fuel filier(s) shall be ciranged.

8.3.29.1 After the restorarion of the fuel and tank in £23.4.2,
the fuel shall he retested every 6 months uniil experience indt
cates the fuel can be stored for a minimum of 1 year without
degradation beyond that allowed in 8.3.4.1.1.

8.3.4.3 When provided, active fuel maintenance systerns shall
be listed for fire pump service.

$.5.4.3.1 Maintenance of active fue! maintenance systems shall
be in arcordance with the manufacturer’s recommendations.

8.5.4.3.2 Maintepance of active fael mainterance systers shatl
be performed at a minimum anuual frequency for any portion
of the system that the manufacurrer does not provide a recorm-
mended maintenance frequency.

£.5.4.2.3 Where urilized, fucl additives shall be used and main-
wined in accordance with the active fuel maintenance system
manufzcturer’s recommendations.

8.9.5 Pasitive Displacement Pumps. [20:14.2.6.4.5]

8.35.1 Escept as provided in 8.5.5.1 through 8.3.5.7, positive
displacement pumps shall be tested in accordance wiih 8.3.1
through 8.3.3.

8.5.5.2 The pump flow for positive displacement pumps shall
Dbe tested and determined to meet the specified rated perform-
ance criteria where only one performance point is required o
establish  positive  displacement  pump  acceptability.
{20:14.2.6.4.3.1]

8.3.5.3 The pump flow test for positive displacement pumps
shali be accomplished using a flowmeter or orifice plate
instatled in a test loop back wo the supply @ank, o the infet side
of 2 positive displacement water pump, of 10 drain.
[20:14.2.6.4.3.2]

8.3.54 The fowmeter reading or discharge pressure shall be
recorded and shall be in accordance with the pump manufac-
mirer’s Row performance data [20:14.2.6.4.3.3}

8.3.5.5 If orifice plaies are used, the orifice size and corre-
sponding discharge pressure (o be maintained on the upstream
side of the orifice plate shall be made available 0 the autority
having jurisdiction. [20:14.2.6.4.3.4]

8.3.5.6 Flow rates shall be as specificd while operating at the
system design pressure. Tests shall be performned in accordance
with HI 8.8, Rotary Pump Tests, [20:14.2.6.4.3.5]

8.3.5.7 Positive displacement pumps intended to purtp liquids
other than water shall be permitted to be tested with water;
however, the pump performance will be affected, and manufac-
turer’s calculations shall be provided showing the difference in
viscosity between water and the system liquid. [20:14.2.6.4.3.6]

8.3.6 Other Tests.

8.5.6.1% Engine gemerator sets supplying emergency or
standby power to fire purnp assemblies shall be tested routinely
in accordance with NFPA 110

£.3.6.2 Automaric tansfer swirches shall be tested routinely
and exercised in accordance with NFPA 110.

8.3.6.3 Tests of appropriate environmental pump room space
conditions (e.g., heating, ventiladon, illuminadon) shall be

SREHIRNY ~ Revisions. % = Texr deledons and figure/ table revisions.

made 1o ensure proper manual or automatic operation of the
associated equipment.

8.3.6.4% Parallel and avgular alignment of the pump and
driver shall be inspecied during the annuzl test, and any
maisalignment shall be corrected.

8.3.7 Test Results and Evalnation.
8.3.7.1% Dam Interpretation.

8.5.7.1.1 The interpretation of the flow test performance rela-
dve to the manufacturer's performance shall be the basis for
determining performance of the pump assembiy.

8.3.7.1.2 Qualified individuals shail interpret the test results.

8.5.7.1.5 Where applicable, speed and velocity pressure adjuse-
ments shall be applied to the nei pressure and flow dawm
obtained to determine compliance with 8.5.7.2.5(2).

8.3.7.2 Evaluation of Fire Pamp Test Results.

8.3.7.21 The fire pump test results shall be evaluated in
accordance with 8.3.7.2.2 through 8.3.7.2.9.

8.3.7.2.3 Incressing Lhe engine speed beyond the rated speed
of the pump shall not be permitted as a method for meetng
the rated pump performance.

#8.3.7.2.3 The fire pump test Tesults shall be considered accept
abie if §f of the following condidons are satisfied:

3

lovmer
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#i8.5.7.2.4 WHETEIEGHE

ure to meet the criteria in

(1) The cmer saal be noued PR WAEEEEH
nvestigation shall be conducted §5i the cause of the
{%@%&eﬁjﬁ’fﬁ
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o

#%8.3.7.95 For electric motor—dsiven fire pumps operating at
constant speed, the current at cach flow rate test point and at
each phase shali not exceed the product of the elecuric motor
service facior and the fullload amperage rating of the motor.

559726 Where the current at cach flow rate test point and at
each phase exceeds the prodoct of the elecuic motor service
factor and rthe fulHoad amperage rating of the motor, the
source of the problem shall be identified and corrected.

« = Section deletions. ¥ = New materfal. 2020 Edition
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#8.5.7.2.7 For elecuic motor—driven fire pumps operatng ar
varying voltage, the product of the test voltage and the crrrent
at each test point and on each phase shall not exceed the prod-
uct of the voliage and the fulload current times the motar
service facion

¥ 8.5.72.8 Where the product of the test voltage and ihe
current at each test point and on ¢ach phase exceeds the prod-
uct of the veltage and rhe fullload current dmes dic moter
service factor, the source of the problem shall be identified and
correcied.

8.5.7.2.9 YBI#EE readings at the mator within 5 percent below
or 10 percent above the rated (Le., nameplate) vohage shall be
considered accepable.

857210 A written. or glecrronic record of the results of the
investigation and the correcive action shall be prepared and
maintzined by the cwner.

8.4 Reporis.

8.4.1% A complete written report of the fire pump test results
shall be prepared for and reained by the owner

£4.1.1 @ a minimum, e report shall contain the following
information:

{1) Al raw daa necessary for a complete evaluation of the
fire pump performance, including sucdon and discharge
pressures, volmage and amperage Teadings, and pump
speed aL cach flow rate tested

(Z) The fire protecdon svstem demand as furnished by the
owner

{3) Pump performance, whether sadsfactory or unsatsfactory

(4) Deficiendies nowed dwring the testing and identified
during emalysis, with recormendations wo address defi-
dencies as approprinte

2020 Edition

(5} Manufacturers performance data, actual performance,
and the available pump discharge curves requived by this
standard

(6) Time delay intervals associated with the pump’s starting,
stopping, and cnergy source iransfer

{7) Where applicable, comparisen with previous test results

8.5 Maintenance.

8.5,1% A preventive maintenance prograis shall be established
on all components of the pump assembly in accordance with
the manufacturer’s recommendations or an approved zlterna-
tive maintenance plan.

$.5.2 Records shall be maintained on all work perfonned on
the pump, driver, congroller, and auvxiliary equipment.

85.3 The preventive maintenance program shall be initiated
immediately after the pump assombly has passed acceptance
1e51s.

8.6 Component Replacement Testing Requirements.

#6.1 Whenever a component in a fire pump is adjusied,
repaired, rebuilr, or replaced, the tests required to restore the
system 1o service shall be performed in accordance with Table
3.6.1.

5.6.2 NFPA 20 shall be consulted for the minimum require-
ments for design, installation, and acceptance testing.

8.6.5 Repiacement parts shall be provided that wilk riaintain
the listing for the fire pump component assembly whenever
possible.

8.6.3.1 If the part is so Jonger available from the orginal
equipment manufacturer; then an approved like part shall be
permitted to be used.

SHIGEENRE = Revisions.  #8= Text deletions and figure/tble revisions. ¢ = Section daletions. %= New material.
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& Table 8.6.1 Summary of Compenent Action Requirements

Component Adjust  Repair Rebuild Replace Test Criteria
Fire Pump System.
Entire pump assembly X Perform accepiance test in accordanice with NFPA 20
Impeller/ rotadng assembly X X Perform acceptance test in accordance with NFPA 20
Casing X X Perform acceplance 1est in accordance with
NFPA 20 with alignment inspection
Bearings X Perform annual test in accordance with 8.3.3
Steeves X Perform annual test in accordance with 8.3.3
Wear rings X Perform annual test in accordance with 8.3.3
Main shalt X X Perform annual test in accordance with 8.3.3
Packing X X Perform test in accordance with §.3.2
Mechanical Transmission
Gear rightangle drives X X X Perform acceptance test in accordance with NFPA 20
Dirive coupling X X X X Perform test in accordance with 8.3.3 with
alignment inspecton
Electrical System/Controller
Entire conuolier X Perform accepance test in accordance with NFPA 20
Electronic component or module that X X Perform acceprance test in accordance with NFPA 20
can prevent the controller from
S1Arhng or running
Elecwronic component or module that X X Perform weekly test in accordance with 8.3.2
will not prevent the controller from
starting or running
Plumbing part X Perform weekly tesrin accordance with 8.3.2
Isoladng switch X Perform test in accordance with 8.5.2 and exercise
SIX HIMCS
Civcuit breaker X Perlorm six momentary starts in accordance wich
NFPA 20
Circuit breaker X Test in accordance with 8.3.3, including six starts at
peak load and operate punp for a minimum of
1 hour
Electrical connactions X Perform test in accordance with 8.3.2
Main contactor X X Perform test in accordance with §.3.3 with six starts
Power monitor X Perform six aperations of the circuit brezker/
isolation switch disconnect {cycle the power on/
off}
St relay X Perform rest in accordance with 8.3.2 with six starts
Pressure switch X Perform test in accordance with 8.3.2 and exercise
six dmes automatically
Pressure mansducer X Perform six automatic no-joad starts
Marual start or stop switch X Perform six operations under load
Transfer switch — load-carrying parts X X X Test in accordance with 8.2.3, including six starts at
peak horsepower load, operate pump for a
mminimum of 1 hour, and wansfer from normal
power to emergency power and back one time
Transfer switch — no-load parts X X X Perform six noload operations of wansfer of power
Electric Motor Driver
Electric motor X X Perform acceptance test in accordance with
NFPA 20 with alignment inspecton
Molor bearings X Perform annual test in accordance with 8.3.3
Incoming power conducions X Test in accordance with 8.5.3 and operate pump lor
2 minimuwn of 1 hour, including six starts at peak
load
Diesel Engine Driver
Entire engine 3 Perform acceprance 1est in accordance with
NFPA 26 with alignment inspection
Tuel transfer pump X X { Perform test in accordance with 8.3.2

gﬁ!ﬁi“ﬁi’ 4% = Revisions. % = Text deletons and figure/ table revisions. = = Section deletdons. = New marterial.
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P Table 8.6.1  Continued
Component Adjust Repair Rebuild Replace “Test Criteria

Fuel injector pump or ECM X -4 Perform test in accordance with 8.8.3

Fuet system filter X X Perform test in accordance with 8.8.2

Combustion air intake system X X Perfonn test in accordance with 3.3.2

Fuel tank X X Perform test in accordance with 8.3.2

Cooling systens X X X Perform test in accordance with 8.5.5

Batteries X Perform start/stop sequénce from replaced batery
in accordance with 8.3.2

Battery charger X X Perform test in accordance with 8.3.2

Elecirdc system X X Pexform test in accordance with 8.5.2

Lubrication filter/ oil service X Perform test in accordance with 8.5.2

Steam Turbines

Steam mrbine X X Perfarm acceprance test in acrordance with NFPA, 20

Steam regulaior or source upgrade X x Perform acceptance test in accordance with NFFA 20

Positive Displacement Pumps

Entire prmp .o Perform acceptance test in accordance with NFPA 20

Rotors X Perfoom annual est in accordance with 8.8.5

Plungers X Perform annual st in accordance with 8.3.3

Shalt X Perform annual iest in accordance with 8.5.2

Driver X X X Perform acceptance test in accordance with NFPA 20

Bearings X Perform annual test in accordance with 8.3.3

Seals X Perform: west in accordance with 8.3.2

Pump House and Miscellaneous

Components

Baseplate X Perform 1est in accordance with 8.3.2 with
alignument inspecdon

Baseplate X Perform test in accordance with 8.3.3 with
alignment inspection

Foundation X k.8 X Perform test in accordance with 8.3.2 with
alignment ingpection

Suction/discharge pipe X X Perform visual inspection in accordance with
8.2.2(2)

Suction/discharge fittings X X Perform visuel Inspection in accordance with
8.2.2(2}

Suction/discharge valves X X X Perform operational test in accordance with 13.3.3.1

Chapter 8 Water Storage Tanks 4.2 Inspection.
9.1% General. 9.2.1 Water Level.

9.1.F Minimum Reguirements.

9.1.1.1 This chapter shall provide the minimum requirements
for the routine inspecton, testing, and maintenance of water
storage tanks dedicated to fire protection use.

9.1.1.2 Table 9.1.1.2 shall be used to deterruine the minimum
required freguencies for inspection, tesdng, and malntenange.

9.1.2 Common Components and Valves. Common compo-
nents and valves shall be inspected, tested. and mainiained in
accordance with Chapter 13,

8.1.3 Obstruction Investigations. The procedures outlined in
Chapter 14 shall be followed where there is 2 need w conduct
an chstructon nvestigation.

%14 Impairments. The procedures outlined in Chapter 15
shall he followed where an Impairment 1 protection occurs.

2020 Edltion RAGEATER = Revisions. B8 = Text deletions and fignre/mble vevisions. #
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9.2.1.1* The water level in tanks equipped with supervised
water level alarms rhag ave supervised i accordance with
MFPA 725hadl be inspected quarterly.

9.2.1.2 The water level in tanks not equipped with supervised

water level alarms cormected to 2 copstantly atiended location
shall be inspected monthly.

W 9.2.1.8 Water Level Verification.

#9.2.1.3.] Inspection of water Jevel shall be verified through
the level indicator, where provided.

#£9.2.1.3.2% The iznk shall be at fall or at the designed water
level.

9.2.2 Heating System.

8.2.9.1 Tank heating systems instalied on tanks equipped with
low water wemperature alarms supervised in accordance with
NEPA 72, connected to a constanty attended location shall be
inspected quarterly during the heating season-

Section deletons. = New material.
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