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SITTIPORN ISSARASAK: PRACTICES OF ENGINEERING OPERATIONS AND MAINTENANCE IN LARGE BUILDINGS:
A STUDY OF FIVE MAJOR SERVICE PROVIDERS THESIS ADVISOR : ASSOC.PROF.SARICH CHOTIPANICH ,Ph.D.,

211 pp.

Maintenance is an essential and important work in sustaining performance of a building. Recently, a number of
large buildings has turned to appoint a specialized team of technician to overtake tasks of building’s engineering
operations and maintenance (O&M). This sort of team is responsible for all routine and daily technical or hard
services.

This study was undertaken to explore the O&M practices of five major O&M service companies in Bangkok. In
doing so, five large buildings commissioning those companies were chosen to case studies. Main data collection
methods used in this study included on-site observation of daily practices and semi-structured interviews with key
persons, supplemented with relevant documents and records.

The study found that each O&M service provider implemented different working regime and program of
services. Based on the analysis of manpower management and service schedule, The responsibilities are different
according to the work programs at the operational level or to the building's technicians. The patterns of routine work ,
preventive maintenance ,operation and service were found. The research found that there are two approaches in
organizing routine maintenance work by a building's technicians. There are three levels of the maintenance office
which are supervisor senior technician and technician. Different level has a different role. However, priorities assigned
to works were likely to be subject to judgment of operator or supervisor. In following, this resulted in causing
manpower of programmed schedule. The largest number of the office in the operation & maintenance unit is doer
level. Work programs may be separated according to the types of building component systems or according to the
type of work. The amount of the work planare directly related to the number of machinesin the building.
Consequently, in the case where there is a lot of unplanned work outside the plan, the extra work will directly affect the
planned maintenance. This is because there are not enough technicians.

Finally, it was concluded that the format of O&M works was related to period of time of building use, building
size, building type and the scope of service requirements. In turn, the study suggested that in order to achieve the

best result the format of routine engineering operations and maintenance should be designed to fit those key factors.
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SYSTEM Pressurized Fan 9 21111 36
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SYSTEM Bus duct 1 10 12
Barrier Gate 1 10 12
Cap Bank 1 10 12
Emergency Light 7 10 84
Light Parking 1 12 12
Fan HVRoom 7 10 84
Generator 2 51 104
High Volt 4 11 48
MATV 1 11 12
MAINLIFT 2 10 24
SHAFT ROOM 3 10 36
Transformer 8 11 96
BAS 1 4
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AIR CONDITION SYSTEM 82 848
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74 322 2427
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WATER
DAF . PLANT 1 12 12
TEATMENT
SEWAGE PUMP 7 12| 4 112
SYSTEM
DRAINAGE PUMP 6 12| 4 96
SWIMMING POOL 1 52 52
SANITARY COLD WATER PUMP 11 12| 4 186
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SYSTEM DIESEL FIRE PUMP 8 48 | 4 416
JOCKY PUMP 4 48 | 4 208

VENILATION EXHAUST FAN 37 7] 4 1 444
SYSTEM PRESSURIZED FAN 16 7] 4 1 192
CHILLER PLANT 12 812 |1 1 144

PCHP 12 812 |1 1 144

SCHP 12 812 |1 1 144

SEPERATOR 3 812 |1 1 24

AIR CONDITION CONDENSER PUMP 12 812 |1 1 144
SYSTEM COOLING TOWER 12 812 |1 1 144
BEED OFF CHEMICAL SYSTEM 2 812 |1 1 24
AIR HANDLE UNIT 332 11 1 | 3984
FAN COIL UNIT 155 11 1 11860

PAHU 58 11 1 696

SOFTENER SYSTEM 2 12 24

HIGH VOLTAGE SWITCH GEAR 8 812 |1 1 96

MAIN DISTRIBUTION BOARD 16 812 |1 1 192

DISTRIBUTION BOARD 36 1 36

GENERATOR 5 391 9|3 1 260

ELECTRICAL

EMERGENCY LIGHT 21 812 |1 1 252

EXIT LIGHT & FIRE EXIT 21 812 |1 1 252

BAS CONTROL 21 211 1 84

CCTV SYSTEM 21 211 1 84

MATV 21 1 1 42

COMMUNICATION SOUND SYSTEM 21 4 84
2 - WIRE REMOTE 21 2 42

fruansnd

W =WEEKLY nisasaidiaseuy wavtingednungiinenl Lﬂ%ﬁmmﬂﬂ?:zﬁ“ﬂmﬁ

M = MONTHLY nisasaidiaseuy waztingednungiinenl Lﬂ?@ﬁﬂiﬁiwﬂ]ﬂﬁzﬁmﬁﬂu

Q = QUARTER nnsmsvaisyuy uavtingeineginsnl Lﬂ?@ﬁﬂiﬁiwﬂ]ﬂﬁzﬁmﬂ 3 1hau

H = HALF YEARLY nnsmsaaidiaszuy uaziingeinungunend Lﬂ?@ﬁﬂ?ﬁmjﬂ?zﬁmﬂ 6 LAaL

Y = YEARLY nMangaaidinszuy uaztingedneginsnl insesdnssinelszann 11
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F119797 3.22 A7UTHNIIUANNUNIULDIN1TTUTNFENE TuenANTasFARINGS

MUY
$EUNTTU
\#iTR94N3 (1Y) N1311395N1E (911)
ELEVATOR & ESCALATOR 61 732
FIRE ALARM SYSTEM 40 160
WATER TEATMENT SYSTEM 16 284
SANITARY SYSTEM 23 810
VENILATION SYSTEM 52 636
AIR CONDITION SYSTEM 612 7332
ELECTRICAL & COMMUNICATION 212 1424
EIPEN 1016 11378
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Cool Water Pump 1110 15 Kw 180 GPM 1ilutTuininanauazdniding dewniin 7

U

v
o

agduLugn (Roof Floor 414 11) inaiitAaussaAuiumn luscuutlsyinaunanaasunmudis
A7)

Booster Pump a11a 2.2 Kw 60 GPM Liluiluiniiednunusssisdudineuignsiaus
M = o prp o o o o o &y
Fu 1A AUDNAUARATTY 8 NHLNAUtasNmiiNgauarentingng Pressure Tank ag

N9uLLUeR TR e I adndussauiusaniuau
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Retention Pump 211A 4 Kw 400 GPM Fuuinifesinnnssnesinliudyerindu
utinenAs e liAaTdunauTasT Lﬁmﬁﬁﬁﬂmwﬁ@mmm

dernifiutig aunaviefniiuting Ue Roof Tank A31as 300 M2

1 Under Groud Water Tank A3789 700 M3
ssumhiiaidzanas

1A Pump LANBINA Fuiifinennielutie Aeration Tank

1A Effluent Pump :ﬁwﬁqﬁ@ﬁﬂuﬂ@ Effluent Tank isnunstirinuiasen

1A Equalition Pump ﬁwﬁqﬁ@mLmﬁm‘iﬂuﬂ@Equalition Tank sieyfuanmiinlu
iia naudin Aeration Tank

1m Sludge Pump ﬁwﬁ’]ﬁ@mmzﬁm‘iﬂuﬂ@ Sluge Holding Tank Lﬁ@@mm:ﬂ@u

fiaunaulisaiia Aeration Tank

- szuulnih

5 MDB , BREKER fianeluanmns ﬁmm?mﬁ%ﬁmvl,wgﬁlﬁzﬁﬁ@m ( Generator ) 32UU
waadd19gnLRU Emergency Light System Wiy Central Aassnneliennng

sz inAeans (MATV System ) MATV System dsznavumaganuiudnyyins TV
A7 3 9 Reciver and Modulator: Usznausag AnaAIVARARYUIDs 91U 11 10
seuudtyynuingdnd ( MDF )?:uuﬁmmﬁm‘ﬂmﬁwﬁﬁﬁmlﬁmmiﬂ@fiﬁuﬁ AU 2
13sn Aa TOT , TRUE ﬁﬁlwgmmmim@ﬁuz@mﬂmﬁ AMUIUAENAZ200 NHLLAT UL
\@eatsznnA (Emergency Call )

sx119a3Tla ( CCTV ) auaundesiansn : 46 f1 mwismexefined : 20 1 ns
1iundiaya : DVR 4 10

FLULWIEN (Gas Station ) Usenavllfng anrlianauia , ganLANNITNNILYES

L4 [ =2 T (2% nlx
NNDANLNA TINDNTEULLABDULNRATI

- szuulsuanniAwazsELNga N A

Chiller Water Cooled A4 3 A 418/ lugau18901A7 T3 G,1,2
Chiller Pump a7u91 3 A anglludauaestindussuutliuainie
Condenser Pump 91431 3 A 418n139z1neANFaulusruutlfannia

Cooling Tower 41194 3 gA NUTNNTzLEANTaUAINIT LU LA N A
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szuudsuaind

414 G uLL Fan Coll Unit §1ua1 71 10

414 1 UL Air Handling Unit 41uau 2 g0 wkafh Wil auau 2 10 IUA
180,000L8£120,000 BTU

°ﬁ8u 2 Uy Air Handling Unit AU 1 h0 wikaiilee ﬁdﬁ‘ﬂuﬂﬁ 600,000 BTU
WU Fan Coil Unit : FCU 91491 32 A AMNWLIL

°ﬁgu 3 WUU Fan Coil Unit ( VRV) Q131 45 dn ANLLL g CDU Air
Package VRV,VRF 1a CDU RantszLuien e lfueniedy 3 | 4
BENATAUIU 7 70

444 4 UL Fan Coil Unit (VRV) 41494 46 A ANLLIL

4 5-6 Wi Air Split Type 4111 25 10 ( Foniasnauinea )
szuuFuennAtsznaLEag Kitchen Exhaust Fan 41 G-2 Kitchen Fresh
Air Fan Exhaust Fan Pressurized Fan ‘ﬁgu 11 Waanlpas CYCLE Air Curtain

Uazamniaidin

- SEUUALLNAY(Fire Fighting System)

THgUINALIWEGS (Fire Pump) lussuuiasasguinsimgs  dsznaudiasasudnAny

1. LATANAUUNTNHIUINAYW (JOCKEY PUMP)

2. LPIOIGUINALWAY (FIRE PUMP)

4

3. flATLIANYTAEALIINNHIUIIAY (JOCKEY PUMP CONTROLLER)

|
=

4. BAILANVTALATENALUNALIINGY (FIRE PUMP CONTROLLER)

5. PRESSURE RELIEF VALVE

b4

6.017 1 faLnIniRninAUmEs (Fire Hose Cabinet) WafLTinALLNGS

(Fire Department Conneotion)ﬁlﬁuﬁ’]ﬁﬂ?m (Water Storage Tank) LATRIALLNAY

RIRGAE (Portable Fire Extinguisher)
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1
A

aunsalzndtyynuannymna (Manual Station) @qﬂm‘mﬁmﬂ%ﬁ@ﬁq (Pull Down)
qﬂﬂsﬁﬁﬁuﬁmmﬁmimﬂﬁmiuuﬁ 1un 91nsningaduAdu (Smoke Detectogilnsningnady
Aadien (Heat Detector) aRndeinlua (Water Flow Switch) szuuinaninduimnaednlus
(Sprinkler) a3z ULALILNAY (Fire Hydrant) R (Bell)

Fire Control Module iutifl Interface sxwing FCP Auginndsine lussuulngay
isznaudiag Monitor Module f«]:'E‘Uzﬁqﬁmmqmmmﬂfqﬂmmﬁsﬁmfuj 1M Conventional
Fire Detector, Fire Manual Pull Station , Flow Switch, Supervisory Switch WAZLASADNUY
vasguinsallilels FCP Control Module aziflu Output fidennsluldegunsafiu <) 1w Alarm

bell, Pressurized Fan, Lift , Ventilation Fan ,AHU IagifUA149u1ann FCP

* STULAILANDIASARNLUNA (Building Atomation System ) lAun szuumILAN
W&N%919 ( Lighting Control )acuUAILANEINIARIANT (Ventilation System)seUUAILIAN
sruudfuennie ( Air Condition Unit )?:uufﬁWﬁLL@:ﬁuimﬁﬂu (Elavator System
Escalators System)szvuuiiause ( Fire Alarm Control )szunInugsd@dasinaniy( Moving

Head)ss LAWY a1u0u 610 uaziillalaat aaudu 10 40

3.4.2 M5 LULENI5ULINGITNEN

sruulenng fan wwaAemFEmglruEnissunutingednem

U3t wieu walu 1wefia 1AFUN195 098992 LULTMNTIUAMN INAINNINTTIY
@17 18N.9001-2544 (IS0 9001:2000) & miureuIen1sbiLETNTszULUTRN961Y
wisnanauazlniin LL@zm?Sﬁfauﬁﬂ@am"?'al@\m"ﬂ@LL@zaﬂmdizUU?ﬁ'qéﬁmﬂﬂmumzmﬂﬂi:ﬁﬁ
21A13uazsNUgRaIunsIN insanituiusesnnsguleieale (Management System
Certification Institute(Thailand))

peruinieA Nd Ay aeIn1sAluIuliussgivaaufiasnisaaagnéin
(Customer  Requirements) Tmm\j\uﬁum‘;‘ﬁﬁlﬁu\‘l’m MINTTULLINITAAIN ISO
9001:2000 uazAnuilaansit Taadnisiiuilyelaseairsragasdng waznissunseiu i
aanpiesruAILFBINIT289gnAn Taefinunun Quality & Safety FufinTaulunisgua
FLUVLEUIIAMNN uazaslaeastiaTaesing wieniuuafiAnentsaninanli

)| [ % & A ' oI/ Y a dll Y a = | v 1
duhlanuulaunanan 3 da Ae nasysduliitsnig ialififinaaunanalasagninaiig
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4940 N1IRgENTnDNANLAeAsE uazan ImLaAReNluN199119U LaENNIRILET NN MU

YAaINg

UssLANUa99IuvLInNIg

21U ALLDLAINULITNTUBILNYN Facilities Maintenance Service 14 4 U92tnn A1
L oA @ vo A A A L e L,
m’ms\‘lﬁmw@]mﬂuamLuu\ifluLLuumeN% 1N7aL78/N31 “Single Contract of Service” d
o dg/
ALl
ﬂ@xmvmwﬁfamﬁﬁgu%q?ﬂmﬁu A9 N19LINITATIREAL LL@z@LLmﬂ%ﬁﬂﬂmi:uu RN
LAUNUINAATIR A LANINNNITN NI ULBILATAIANS Imaﬁmﬁfammﬁmmmm@mu LAY
dl al Y a %3 d”
FLALIAUNIZAN PN NNARINIF IALTNITN1 A9
UszinnaNud N LT TILA 9L Ul Aa 13n128 1 WnARATUANTuA t Lzl Susaan
1 dl o dl Y a 1 U £ d‘ o v v 1 U
AN 7 YRILATAIANTN WILITNT T,ms;mq\aLuu‘lum@m@ﬂmm@xuummm"hmu”lmﬂwgﬂmm

dszinmanuuflanfulgessuu@aaangsu Ae N19UTNSTaN 4579 LATEIANIVY

1 v
IS4

sruunfesnienisliunlplidlssansangeau WieeUueNdtY Y ILINN3T Heenisaau
azAIN lUNIIUIRALTEUNIG
Ussimeuisnnsdamaeaniau fe Wenudanuie 24 9alue dwkungugnan
ludyayriinis ieligniailiidnisfnanneugulanaennarinasiidanmae wazli
ALENEILITINLIANS
AALLUALBINIS BALETNS
Hunnsiiimnadanisanpnadaiineu e fidudaunuaeseiansluninimis
dansenanslifluszaniaan Faanisquatingeinmenans nsswssannsAuse
ANAZANFNTATNITiNEANtaeade i ldeains smanntanisacuaNAldane
auainunalseleal m’éwmwa’“ﬂmﬁﬁﬁLLa:ﬁ@‘lﬁLﬁw@mLﬁ'uLLﬁmmﬂmz@mﬂm
paLauaIANiNnalagegauiiirasanmsuaszildanans dsznaulilson
IUAUALTNIINIIAANITANUIEU LN AN ABASTE
ULINFAANIIAUIAINTIN (Engineering Management)
mumuﬂmmaﬁﬁﬁmuﬂi:éﬁmmLﬂ%ﬁﬂ@ (Operation Control)
IMUANMUNITULAITIN  LAZINULITNIIAINNNTTDITD
\‘]’11&’5/@‘1/‘1’1LLNumuﬁ'}‘g\‘i‘a‘/ﬂHWLﬂ%ﬂ\?‘ﬁ/ﬂﬁ‘ (Preventive Management)

NuUNLELLFUL N TNLATeIaNS
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IUSANINIRINITBUFNENAIIY (Energy Saving )
NUAILANAKA  waTATIRdeLEFumNn  AdyanunisUiud e denuy
A7A1T
Gﬁuiﬁ‘m?5ﬂuqﬂ@’mﬂmzmﬁ‘ﬂﬂﬂum (Human Development & Training)
o K v = v 1 V6 ¥
nuaninausy uazienananuilWliungldanans
o K a a a dll o e v
USARNaUsNNIRLNAMARNIRUN aANLaaniaveElia1ang
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anwlauialunaes Quarterly
Yearly
FILTERING UNIT AR T AN TN N UTBITL UL
- . o Ly ¥ Monthly
pradaAnszualiinaesuamefiluin
n3vaimgLingnd uazagasAILAN
NANazaIngLnInl
fpasinvariutiuazaamasiluin Half Year
MAnuaranng il
PRECISION AIR AIYALTAAT REUNQH UIesULneN ANNTEUA
o Monthly
2 )
WY ANTU WATI9ATAILAN
s o Quarterly
nIvaiAanINaENIY warglnsal Aine
AIR HANDING & FAN COIL | A39aldAanInantnIu WAFALAN A1
UNIT nszuaWinaasname Sinandsanfiu w3 | Quarterly
104N WargLnatusing
TINANAZNAGALATEY WATAGLAN DAL
NLAZNaUNTY Monthly
o = o 1 o
8aa91 UFUuFIN199197U
SPLIT TYPE naaliAusaARngn AnszualWinanw
ANEWIW 2993AUAN ANTzualNnas
ualpad Monthly
NIANNAZAIALES FIN COIL fiulaziail
WNATATLIAN UATFDLATEIL LN A
VENTILATION&EXHAUST FAN | psaadnanazualviln uaziiaanin
AL WATATLAN BATHLTITRINANTY
Monthly

TINANAZENA 29ATATLAN BAA1TTILLE

YRINANTL
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PRESSERIZED FAN

F39A1EA9A9ALAN WaTAINIzLA INTiNTeg

nawad
- ” - Monthly
NANNATBIARILATES WATAILAN FAA13T
LLUTNURUNATL
FRESH AIR FAN F39A1EA9A9ALAN WarAINIzLA InTinTeg
nawad
: Monthly
NAMNAZBIARILATES 2AFAILAN BAA19T]
LLUTNURUNATL
VARIABLE AIR VOLUME nIvaiAAIN19NHIReSHNe anadeynyn
MR Y Y Monthly
ussu i aasudaudaginiin
MIANAZEIA WHNNATAILAN VINALATEN
Quarterly
WAZLHNUN DY
HEAT EXCHANGER nradpAnszualiinassnamefiluin An Monthly
WAL AEUNAT UATAFIN’ Quarterly
ATINERLAN NG UNINITa LTI NT AR
o v A Quarterly
NIANNAZRIAWNATATLAN ALATEN
WATER CHILLER n993LFAATPARAMETER A1 CHECK SHEET
: Quarterly
Fi47)
CARRIES COMFORT —n "
RIIALTARTPARAMETER LAYANINNN9AN
NEXTWORK 8- Quarterly
use gUnInlFng uaza9RTAILAN
3311 BALL CLEANING AT ARMTPARAMETER WAZ&N1NNN9AN Monthly

192 gUnNInlFAN uATI9RTAILAN

[
o o o o

713NN NNANNAZDIAFILATE

Quarterly
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sz i
$18NTLATEINNT Aangsu $AUN1TNN
7rUU HIGH VOLTAGE
HV.SW.GEAR AFIALTANIIZNINNIY LAZRATIATA
Daily
TRANSFORMER ATV R
NALAUALATRIAIINETRIANEUBNS] Monthly
TeuUu LOW VOLTAGE
# MDB - .
. FINARDULAZAATBNA ANENITNN
%) EMDB . = Daily
mIaLt ALz
CAP BANK
# DB uaz LOAD CENTER g 3 Y
u MANAZEIATIRINAZN1EUBNTDIE
TWO WIRE REMOTE /& \ Y Monthly
AnuguakazinANaze AN 1w
srUUARa WA g1 994
UPS AIIRAALANIIZNININY
BATTERY (FOR UPS) peraLdaATLsas s Iwiin
GENERATOR praiAATnIYLa A Daily
WET SCRUBBER Rl ol latala VN INEA EA [ Monthly
EMERGENCY LIGHT ATAARLILAZITUNNAD
5211 FIRE ALARM ATINAALILATNIANAZAA
sruvulseamyuuazlssnunwAeY
FLULIUANAINS (LIGHTING) AALAKANIIUNFINEHIAINNEUBNLAZNNS
Quarterly

STULNALA LN TULTDNAS

o = L
ImTeNgLUnInd
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FLUUFUNNLNG
2MENNTLATANANT Aanssu PALNIINNU
COLD WATER SYSTEM
COLD WATER PUMP AND AaLEAN192NN9919U ANTza lWi g
Daily
CONTROL PANEL namad Aeaaann waasnlnsnd
ANNHAZEIANBABTUATHATLAN ATIALTA Monthly
annduia apansimiluuazuamne s Quarterly
FLOAT VALVE NAFBLNIGNINIL NIAINATAYNADE Weekly
ELECTRODE LEVEL SWITCH _ Monthly
nandanginsnl
PRESSURE REDUCING VALVE
WASTE WATER TREATMENT MIIRAALNITNNVIDITLLU ANTLUATE
2 NN, . Daily
SYSTEM uamasiiutl aiAn1s8eTTLLYie
e { Y - Monthly
AFIALTANIINNIULBIHAILAN TAAUNIN
11 N9TARNFING"]
MANazentiuuazNewes fAauANdn
qs0tla wReuaarinduane SEAL, Monthly
Wluuaeau nnseniluiiansaada
DRINKING WATER SYSTEM . . Daily
AIIRARLINITNINIUTANTEUL ATNTLUATD
Ly oy L o4 - Weekly
Nawmaitu dpannintamn AAdAng
N . Monthly
ANTTULYA
TINANAZAAGAILAN LFTLNUNINAD Weekly
415 REGENERATION 8mansdilu &g Monthly
o & o A
WALUNAN UargLUNIalsine Quarterly
DRAINAGE SYSTEM v luszuusn s daenseualaiin | Quarterly
YRINDLADT
MAMNATIAHALAN AFIaLTAgLingnl Quarterly
ArauAN inANazaInnely Half Year
SOFT WATER SYSTEM nradiaAAINNTEANe AR nTzua TN Weekly

PEINALADT NIV NIULBITLLIL

Monthly
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NANareaInfAtLAN iagnsnifaiuax

o e & o = ¥
NANarantuLazdanes ananstily

Monthly

IRRIGATION SYSYTEM

AINAAALNNINNNTUTEY SOLENOID VALVE

[
AAMILAN
a q

Monthly

nenLlazuia SPRINKLER #d1ga U5uusl

BIANNNIRANY AT TNATDIAFAILAN

Monthly

GAS SYSTEM

NARDUTZULALILNAY MTIAAULARTY 2L

FALPA anLEu1nun17 1 ui 49951160

Weekly

NIANAZE1A GAS STATION LBINUNUHD

FuLAA

Monthly

KITCHEN

A394LTANN9N9IUIBS GAYLOAD HOOD
A3 IUADIAVEINI LA AL

NINNNNULAY Lﬂdil‘ﬂxi #1991

IANLEn GAYLORD HOOD dnansiinainas
MAINAreagALANgLnIniaia inAN

azenginand

Quarterly

AIIaiAAT PH 28911 NS ULR93Z UL

AINILULATRINDLADT

RNARET HINTEY ANazanatiuuay
NALAT A19LATRINTEN NANNAZANA

facuanuazalnind dsnansiluuasuainad

Monthly

GONDOLA

NARALNITLEINY AFIAADLANINYBY

aun3nl n1svinANarenn

Monthly

TEULLANEN

A9 E AN TUAIIBIFITR ANIWEAS

naaad LIMIT SWITCH

weaALNNUAaAY NNANATRIAGAILIAN

uazmsaingLnsainielug

Weekly
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$18N130AN9TNNNINNUTINN Tnadatlsyananans aesszunilesiudaasiy

v o o a o
sruvilasiuemany
$18NNTLATRIANT fangsu $AUN1TNN
ELECTRICAL FIRE PUMP A iANN9U Naaaulszandilanit uay Weekly
nIvRanIwgLnsnl Monthly
aNazentuuaziemes gasuan Monthly
wazNalRes UFuAINIIMNIIULR9LATRNANT Quarterly
Half Year
ENGINE FIRE PUMP AF9ALTARDIUZNITNINY ATIALTAADWEZNT
N9 AT AUTINTULATEY BN
@eIWaTle FUEL TANK @aseausinuaaii
: 2 Monthly
= 1 o =R o o
WALULHUN I NI UNNAINHAUNN AN
aventluuasAoATeseus faauan Uiy SET
PRESSURE SWITCH #naansiitln inAann
axa1nl4n799870"A
MaNazentluuarneimef frauau iy Monthly
LATNDLADT UFULFAINIIN 1NN ULRAUATRIANT
BATTERY pIaaiAA VOLT s2ALTNNal
- - T 2 4 Weekly
NIANNAZANARILAZDR ViTaLlatliBATTERY
ALARM CHECK VALVE AT ALIIAUNTINLAZUAT VALVE RTaLdn
4 . Quarterly
N19INNU NANEZRA VALVE
FIRE HOSE CABINET NAFALNITNI9UIEY AUTOMATIC HOSE
BUTTERFLY VALVE R E AR UZNNTD ATBILATEIANT NIAIH Quarterly
aza1nginand
PREACTION VALVE NAFALNITNI1LAIEY AUTOMATIC HOSE
— = — Monthly
ATAiAANIUZNIT ATBILATRIANT NIAIH
aza1nginand
FM - 200 AFIAABLANNUTIBNEFILAN ATINABLILIIAL Monthly
e lus
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278N137ANITNNNIULNN Tem91923181AN9893TLLAILANENANT

ILULAIUANEN AR TR

FENNTLATRIANT

nNangsu

FAUNITNINNL

Soft Ware Processor

ELECTRICAL FIRE PUMP

RINRAaL UL s uLNN9auasing
FIDLID9 NARBLNIINNNIUID Point ARLIAN
RINRRALLAZITUANAN Trouble kay Alarm

ABNTSUU

Monthly

Hard Ware Processor

DDC Controller
dau AauAxLingnl

\A3@9 Work Station

TarugeAnlin qn TEST naaey
Communication Link luszuysing

AT AANIUZNIN NI ATIREANTN NAGAL
U3z dain1AINATEIALNIZ9AT
a1nsnigm Connector anedensiasTLL

AT N1391197U LaTIRULIAU Battery

FIIRAAELIAUTANFRITLLFNT NAADL

N1991191% LAZIALINAY Battery inpanu

aza1nglnanl

Monthly
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sruvlfuannia
PUNNILATRIANT Aanaau FAUNIINNU
Spit Type Air condition AadAAILIIsuTn ANnszua il aeq
. . - . L 2 Monthly
Newmef seufInNTasA1 LAz inEeY
- - . Half Year
n3aiAdeasALAN naiagnsnl
. - . . . Yearly
ANNIINABSAN NANNETeIngUnsnd
Cooling Tower nraaliATTALINTL N30T ANTNLATANg 2 Monthly
NeuresgUnnl meadaaauMotor N1 Half Year
ﬁﬁﬂﬂu‘n@\‘iCooling Tower Yearly
Pressurized Fan FAIIAAALNNININIR ATRLEAANIN NNAIN
\ N - 2 2 Monthly
avengunInl naadu eaansll uuTnas
£ . Half Year
ATIAANNANIANANLNIY ANINN1TNINU
URILATRIANT
{INCOP sruvlfuannn naiANNITATINANTREFD ANINNNT
y N . 2 Monthly
n9vaesLnsalsne) mMaAnuazenn
A . L Half Year
giinsnd YuusisAnszualnii dudaaden
= Yearly
anellwiln
Package Water Cool R EANIFITNANTREFD ANINNNT 2 Monthly
119428491 INIA] NNAINETRIA Half Year
funsod Yearly




sz AR A UINeE RN US

224

TR waANINT DaszANA
LWIA 22 fuenei 2530

n1gANE

- W.A.2537-2542 Usznudnen laeFauangnainense

- W.A.2543-2548 WatnANEN l9BHUNOmMNARARUANEN A

- W.A.2549-2553 1ltynysis ananannilnanssnaani anscaniinenssuaans
AINIINYNINEAE]

- W.A.2554 WnAnemangastiny iy dnenAansumntinugn a1anaenannnanssy Ank

antpenssy AaR3 RIAINTINNNANENAY
n15Y1197Y

- 2554 — a9y Auida : 9e. Az daTe [nAnaln AnszanndnanssuAans qinaensnl

NUINENAE
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