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ABSTRACT

The research aims to study the preventive maintenance of air ventilation system in
subway tunnel of the Rama ninth subway station where has been servicing for almost nine years
and the average number of passenger are more than 25,000 persons per day. Moreover, there are
the preventive maintenance managements of others system in order to maintain the engineering
standard utilization such as train, railroad track, signal system, SCADA system, building
composition system including the air ventilation system in the subway tunnel of this study.

The air ventilation system has been designed for controlling the air temperature
within the subway tunnel in addition to ventilate smoke in the case of conflagration. Since the
studied analysis shows the increasing error ratio and long time period for repairing; therefore, the
research will find the preventive method to reduce the damage trouble together with decreasing
the loss from any obstruction may cause due to the interior mechanical failures of the air
ventilation system.

The study shows that the preventive maintenance methodology can reduce the
damage problem and the obstruction within the subway tunnel while the numbers of the
obstruction decrease at 69.26 percent. Moreover, the availability of machinery increases at 1.004

percent, the MTBF value increases at 61.49 percent, but MTTR value decreases at 51.01 percent.

Key words: Preventive Maintenance, Availability of Machinery, Mechanical Failures
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1. Tunnel Ventilation Fan (TVF) 4 2
2. Under Platform Extract Fan (UPE.F) 4
3. Damper 23 6
4. Tunnel Ventilation Control Panel (TVCP) 2 é)
5. Tunnel Ventilation Repeater Panel (TVRP) 1 sg’f
6. Fireman Control Panel (FP) 1 G:])
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MODE TABLE
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STATUS OF LOCAL f REMOTE SELECTOR SWITCH
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Equipment Weight
Item | Equipment Brand Model
No. (kg)
1. TVF Fans Various Witt & Sohn A-NRS8L5/71.2/2000/G/10 1,985
1PP6313-6AA91 -Z/315M
2. Motor - Siemens 830
(1LA6/315M)
3. UPE.F Various Witt & Sohn A-N8L5/V0.9/1400/G/8 783
1PP6283-4AA91-Z/280M
4. Motor - Siemens 660
(1LA6/280M)
Vibration
5 - holthausen ESW Mini HOL 505 -
Monitoring
Vibration SCHWINGMET
6 - Type 58394 -
Isolator ALL
7 Flexible Duct - Ditec LT200 -
3.4.2 Damper
Y Y

4
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o o o < o 1 @ {
wimsthyesninaasshaiug lUfu TVF iaz UPEF moiifen
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mim‘wummumi‘u1§Qiﬂy1ﬂﬂ’35§ﬂmu@,ﬁ®1u Operation Maintenance manual

a df [ 1w [ {
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M3 3.3 Smuansiinmsiigesnyuiien15teany (Preventive Maintenance Schedule)

Damper

3189N17 T2Y21301 519921900

Damper
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(Visual inspection) Blade

1. 95799 Damper MIdQya UM IToUAUNN
2. 9195299 Damper Case 1A Blade
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B - asagn hilidaunlantaoulag 91111y Damper
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—
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paint
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3422 Gﬁ”umaumiﬂwqﬁﬂm uagaia (Maintenance and Service Procedure)
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k4
3) Actuator 18 Micro Switch @94 1d5umsasaegininuldsdrgndsesnauia

] 9
uazla 110991098 Micro Switch Hvziihnuegaasanal Dauda1 Damper vz0gludnimila
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3423 Youadumain

Y = ¢ & g ' =
G]fNT]ﬂiJLﬂEJ’JmJQﬂﬂim Damper $3UDY AN YDI Damper Qmmmiumﬂm 34

a v v A
AN 3.4 VBYANWATUNAUAYDI Damper

#IM3A529a0VYA Terminal 1A lulinsvganaluvesars Mlarsdudieln

9 a U 2K o S A o a3 A
DUAANUNAUAVYDI Damper ﬁ]gﬂﬁW’JﬂQ@]’JQﬂﬂim g1 YuIA LazdIduduns

Weight
Item Equipment Equipment No. Brand Model
Kg)
1 Damper
D900
TV Fan Isolation D901
1.1 How den CFD-01 760
Damper D950
D951
D920 1350
TV Tunnel Isolation D921 1326
1.2 How den CFD-01
Damper D970 1260
D971 1260
1.3 TV Cross Over Box D972 How den CFD-01 1450
Damper D973
Item Equipment Equipment No. | Brand Model Weight
Kg)
1.4 TV Draught Relief D930 How den CFD-01 1285
Damper D980 1326




M3190 3.4 (719)

49

Item Equipment Equipment No. Brand Model Weight
(Kg)
D910
UPE Fan Isolation D911
1.5 How den CFD-01 239
Damper D960
D961
D940
D941
1.6 UPE Duct Damper D990 How den CFD-01 295
D991
D992
D942
1.7 UPE Centre Damper How den CFD-01 298
D943
Remote RCE240-SR 25
2. Actuator -
Control RCE260-SR 38
3 Motor - Bonnie SCS71B4 6.4

3.4.3 Tunnel Ventilation Control Panel (TVCP)
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ndJu 2 §18111A® Main Control Circuit (MCC) — Automatic Transfer Switch (ATS) {te1e Main

Control Circuit (MCC) — Ventilation Control Panel (VCP)

! o

3.43.1 MMUANIMNMOUEBNINTI TVCP/MCC — ATS

M311FISNBIMAIAIUAY TVCP/MCC — ATS Ap9i1d18A11uazId0a 50UAD1
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Y
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TG eudos 9013190 3.5
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M319N 3.5 Srmuansiinsiigesnyuiienisileanu (Preventive Maintenance Schedule)

Tunnel Ventilation Control Panel (TVCP)
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M3137 3.5 (79)
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M3 3.6 SrmuansRInsigesnyuieni1sleaniu (Preventive Maintenance Schedule)
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510N13 FZLIA FRLGEIGIL
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k4
3433 ﬂilu@ﬂuﬂ1§ﬂ1§|ﬂ§}ﬂu1 uagaia (Maintenance and Service Procedure)
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M13199 3.7 %yjamqﬁmmﬂﬁﬂmmé’ Tunnel Ventilation Control Panel (TVCP)

Equipment Equipment
Description Brand/Supplier Model No.
Category No.

Electrical Control Equipment and Instrumentation

Tunnel Ventilation
Control Panel — 01 | 1-1TVO01 F.E Zuellig
TVCP (MCO)

MCO) Tunnel Ventilation

Control Panel - 02 | 1-1TV02 F.E Zuellig

(MCO)
Variable Speed V100/V101 ASC600 Single Drive
VSD ABB Automation
Drive for TVF V150/V151 ACS604-0140-3
Temperature Transmitter
Instrumentation Siemens:7MC1006-
Siemens Building
Instrument for Flow Direction N/A 3DA14-K00
Technologies Ltd.
and Temperature Air Flow Switch Electro
Control:EFS-02HT
Ventilation
Siemens Building
VCP Control Panel N/A -
Technologies Ltd.
(PLC)
Chloride Power UPS Chloride: Power
Power Supply
UPS System N/A Protection Lan Plus Battery
Backup for PLC

(Thailand) Ltd. CSB:GP/FR1270

3.4.4 Tunnel Ventilation Repeater Panel (TVRP) and Fire Man Panel (FP)

k4
U 1

H A
AnIUAN TVRP NAnaegluioq Station Operation Room LaggAILAN FP AnAq0g

U
9

~ 9 [ A Y o [ A Y

NMUNIvian (Entrance) LW@GlGD'ﬁTWiULﬁ’[’)ﬂﬂ’JUﬂM 1111 Manual HAZAIUANLDY Remote ANUU
=2 =~ o q ¥ 7o ' A o o Y 2 9 A o o
mumwﬂwqﬂﬂsmmﬁmaanmmuﬂuwm VN‘VI'NQ"IHQ‘]Jﬂﬁﬂl LAZUUINDTITNNIU I

L4 a [ A 1
gilnssinugu adad vaea Il dyanaufouaisn



56

3.4.4.1 MYUANMIMNNULDNIIFI TVRP and FP

[ ) d @
An1uAN TVRP uagd FP Tanuagnsds  aduau uazgUnsaia1ee milounu

Y H
[ - ]

astuinuihpsnevariounudie damsieh 3.8

M99 3.8 Mruanmsiinmsiigesnuiensileaiu (Preventive Maintenance Schedule)

TVRP and FP
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z o U
3.4.42 YUADUNTUITITNHY LLAcALa (Maintenance and Service Procedure)
3 Y A Y ¢ A Ay > o
TVRP uas FP Lﬂu@ﬂlﬂﬂﬂﬂﬂiZﬂﬂﬂﬂﬁﬂi’gﬂﬂim 2 ¥UA NADINTUYUABUNITUIGN
M35NE LAZMIVINMINLANAI
1) Tns9nsoUN18UDN (Enclosure) é]}ENﬂﬁﬂ1iﬂ1§0§ﬂy1ﬂéiﬂgﬂé]}60 edleariy
aﬂl 1
AITNBU uanuazam
2) Indicator ttag Component, Metering & Control Component No109L1doNdNIN
[ o I 2
WZ’Nﬁnﬂ‘VIN'IH‘JJ"IL‘iJuiZEJZL’JﬁWﬁﬁQ

3.4.43 YoyaneAumAlavee TVRP and FP

A

Y Y a 4 Y . Y Ao t4
may’amumﬂuﬂ%ﬂﬁzﬂ@uma Vo Supplier LL@%"U@QEWI%WBJH@M"]"IJE’NQ‘]Jﬂim

NdA2UAY TVRP and FP Fedeoyanaaslun1siei 3.9

q U

M3197 3.9 YoyaneAunaiavesd TVRP and FP

Equipment Equipment
Description Brand/Supplier Model No.
Category No.

Electrical Control Equipment and Instrumentation

Tunnel Ventilation
TVRP N/A Siemens Building -
Repeater Panel

Technologies Ltd.
FP Fire Man Panel N/A -

A A = ° ° Ly a [ d
3.5 insealenlFlumsanmimsiauiigedpuusstlesnuvesszvusznaaimalugluen
salnihlaau

mstauhpsnyuddlestuvesszunszurgermaluglusdso Tl 1dau
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Y 1 o A A A 4 A @ v 9 A
ATUYNADIULNUYN (Accuracy) ﬂl‘]f@ﬂ@klﬂ VNu!W@ﬂj?ﬂﬂa@@ﬂﬂm@ﬂﬁﬂﬂﬂaﬂﬂﬁ']u LATOIND

A A

J 1 9y = = 9y a A ] Aa ] Y o
LLﬂSQﬂﬂiﬂWIN"] ADINMITTDUNYUINHHNAN mawmmmmmmmmaaa"lﬂ Qﬂﬂimuaz
v

A A Aqw & o KR 11 = Av A
1n30INeN ¥ 1unNIsasIvael nagey NUTUNNAIAIE TUMSANEINAIY
4 [ 1 a a |
3.5.1 3eaiamme Wihaiia addueni (Digital Clamp Meter)

Aa o 4 1 A Yo 1 o [V 1
Waanain FLUKE 3u 337 (mn 3.17) mmsa“lmammmu”h/\lﬂw HazInn

aszua ey @15199 3.10) FalsdmsuTaama Wi ludiudesvosszunlslums
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Range 0-9999 A
Tfhnszuaaduy 2% -5 Counts (10 — 100 Hz)
Accuracy
6 % -5 Counts (100 — 400 Hz)
Range 0-999.9 A
TWihnszuens
Accuracy 2% -5 Counts
Range 0-600.0 V.
usmu"lﬂﬁmamﬁﬁau
1 % -5 Counts (20 — 100 Hz)
(20 — 400 Hz) Accuracy
6 % -5 Counts (100 — 400 Hz)
. Range 0-600.0 V.
useen lihnszuansa
Accuracy 1 % -5 Counts
Range 0 —600.0 £2, 600 — 6000 €2

ANUE UMY

Accuracy

1.5% -5 Counts
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3.5.2 1p3eeiamma Iiihaiia adduend] (Digital Clamp On Hit Ester)

Aa o 4 ] A Yo 1 Y] [V 1
Wanntun HIOKI §u 3280 - 10 (11N 3.18) mmiaﬁlmwmuimu"lwﬁw a1

[ 1

Aszua Wi @15199 3.11D) FaldFdmsuTaaima Wi ludrvdesvesszuulslums

=2 1

a 1 1 ¢ A o
wasanmann Ilfhvewaazginsal eiudina1aalu Log Sheet

M 3.18 1nFeaiadma Inihwiia addueud wanswual HIOKT 31 3280 - 10

3 a 4 [ a a ] 1
3197 3.11 Joyandumatiaveunsosianinia lvvhwsiia aduueut] HIOKT ju 337

Function Range Accuracy

. +1.5%rdg. £5 % dgt.
Thnsguaadu 42.0 A.-1000 A.
(Frequency range 50 — 60 Hz)

. . + 23 % rdg. + 8 % dgt. (Frequency
ussau Ivihnseuaady | 4200 V.- 600 V.
range 50 — 500 Hz)

usasu lihnszuanss 420.0 mV. — 600 V. +1.3 % rdg. +4 % dgt.

420.0 €2 - 420.0 k€2 +£2.0 % rdg. +4 % dgt.

ANVAIUMY 420 MQ +5.0%rdg. +4 % dgt.

42 MQ) +10.0 % rdg. +4 % dgt.
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A % 1 a v Aaa 4 .. .
3.5.3 w3esiamma Iihyiia sadiines (Digital Multimeter)

Aa o 4 [ A Yo 1 o [V 1
HaAd A FLUKE 34 177 (M#a 3.19) ansaldianwssanlii - uazian

Aszua Wi @15199 3.12) FalddmsuTaainma Wi ludrvdesvesszuulslums

=2 1

a 1 1 4 o
wasanmaamni Ilihvewaazginsal eiudina1aalu Log Sheet

Y 4 LAl a v Aan J
M 3.19 Lﬂ?ﬂ\i’]ﬂﬂWl'N"lWﬁﬁﬂ‘!ﬂ UAAUINDT

Y a 4 [ a v Aaa J 1
M5199 3.12 Joyanuaumaiinveuniesianim Iihyiia dadlines FLUKE Ju 177

Function Range Accuracy
IWhnszueady 60.00 mA — 10.00 A 1.5% +3
TWhnszuaass 60.00 mA — 10.00 A 1.5% +3

1.0% +3

600.0 mV - 600.0 V
(45 Hz — 500 Hz)

usaau Tfnszuaaduy
20% +3

1000 V
(500 Hz — 1 kHz)
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M5197 3.12 (90)

Function Range Accuracy

600.0 mV - 600.0 V 0.09% +2
usaau lihnsznans

1000 V 0.15% +2

600.0 €2 09% +2

6.000 € - 6.000 MQ 09% +1
ANMUATUNIU 50.00 MQ2 0.15% +3

1000 nF — 100.0 uF 1.2% +2

9999 uF 10 % typical

3.5.4 1n3093n1lTaan (Flow Anemometer)
AR DIGICON 3u DA - 42 (7w 3.20) snansa 1 iaa1smaay anusa
au 0.4 — 30 m/s, 1.4 — 108 km/h 13atSuaan a1 (15199 3.13) wietiuiinatasly Log

Sheet ¥BIWAaN o1 1A 1uI8111A19931AT IMaveIaw

d' 4 @ a
MNN 3.20 1A5093a15naau
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M519N 3.13 Foyanedumaiinvounseeialsuiman DIGICON Ju DA - 42

Units Range Resolution Threshold Accuracy
m/s 0.0-45.0 0.01 0.3 +3% 0.1
Ft / min 0-8800 2 60 +3% =20
knots 0.0 -88.0 0.02 0.6 +3% £0.2
Km / hr 0.0 — 140.0 0.04 1.0 +3% £04
mph 0.0 -100.0 0.02 0.7 +3% £0.2

3.5.5 15eaiamanudiuauIu (Insulation — Continuity Tester)
a o 4 1 ~ Yo 1 Y ]
HaAN A KYORITSU 31 3007A (7w 3.21) emnsaldianmseanluil Tusg
Y I ] Y o [ I
250 V. - 1,000 V. uazmmmmtﬂuau’miu%’n 20 Q — 2,000 MQ Gl“lfﬁ']ﬁiﬂ?ﬂﬂ'lﬂ')'lﬂlﬂu

AUIVDIVAAIANDIABSUYBINAAY TVE A UPEF 09521V A1 (131397 3.14) 19 lums

NTAUINMIAMANURALNAVIRINBINDS

d‘ A Y I
MNN 3.21 nsoiamanuduauiu
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4 a 4 YA 1< 1
M9 3.14 ﬁlgj'mqua‘nNé’ﬁumﬂumjmm%‘m’mmmwmﬂuamu KYORITSU U 3007A

Function Range Accuracy
Nominal Current 20 M€ - 200 MQ +1.5%rdg +5 dgt
(1 mA DC min) 2000 MC2 +10 % rdg + 3 dgt
Measuring Current 20 Q +1.5%rdg +5 dgt
(200 mA DC min) 200 €2 - 2000 Q + 1.5 % rdg +3 dgt
AC Voltage 0-600V +5%rdg +3 dgt

3.5.6 113993A Machine Condition Tester
HAAA DG STANDARD SET (SMP:Shock Pulse Methode) 31 T30 (2 1W#H 3.22)

annsaldiaannuduaziion 1u%9 0.5 — 49 mm/s RMS, A11152590 11529 10 — 19,999

a v o

rpm optical 1182 JAQUMYUYARITATNINAUUTI 200 — 3,500 °C A (13199 3.15) 1Fd sy

U Q

Jama1eq ietiuiina1aslu Log Sheet ¥ouWaay TVFE tag UPE.F ¥9952 1Y

ANA 3.22 1059977 Machine Condition Tester
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M3199 3.15 %’ayjamné’fmmﬂﬁﬂmmm%ﬁﬂmmﬁuﬁmﬁau STANDARD SET (SMP:

Shock Pulse Methode) ':;'u T30

Measuring range 0.5-49mm/s RMS

(0.02-2.0in/s RMS)

Resolution 0.lmm/s (0.01in/s)
Accuracy 0.2mm/s +2 % of Reading
Frequency range 3-1000 Hz

3.5.7 1nTeeiams (Multigas Detector)
a [ 'd (] 1 [ g.ll
HaAd Al RAE SYSTEM 31 QRAEN II (7w 3.23) @wnsalfiamas laianua

a [ a [ o 4
4 siadeiue sangu (02), lalasmudalid (H28), msueulaoenlud (CO) waz
Lower Explosive Limit (LEL) C a1 (a15197 3.16) tilosv1ngilnsalnieluszunszuieeinsa

% a 3 v dy Ao d! 1 9 a wva 3 Y =
VfIgNAnAIeg U UNOUINIA (Confined Space) BInowdU{TANUNNATIIZADIINS

£ I H
a3 ineImAneuhuNAs L INen N asatevesA NI iR

4' A o &
MNUN 3.23 1ATDIIANTY
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M5199 3.16 YoyanAumAinveUnIeIIanY RAE SYSTEM Ju QRAEN II

Gas Monitor Range Accuracy
Oxygen 0-30.0% 0%
Combustible 0-100 % 1% LEL
Carbon Monoxide 0— 1000 ppm. 1 ppm.
Hydrogen Sulfide 0— 100 ppm. 0.1 ppm.
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WIRE & WIRELESS CO.,LTD.

TUNNEL VENTILATION SYSTEM

| FAN|
CUSTOMER BANGKOK METRQ CO.ETD.  DATE: TIME: TO;

EQUEMENT NO: MODEL: SERIAL NO:

STATION: Work Order No:

Peried [hr 0z O3 Os s Os Oy s Ts e Ou Oz Ois

I. inspection Current and voltage by measuring at cirouit breaker. {Test tun 30-60 minutes )

e T e e T i
ey I N O N N A
ey I S N S N N N I
ey T S S N B
R A A R
I T A S T

2. Check Vibration monitoring and menitoring of bearing
[CJcheck vibration attenuators proper operation aguinst mechanical vibration
proper op B
[CICheck 1o relublication the bearing (gressing 20g /4000 HR)
[JCheck noisc of beating by earring

Jinspection temperature of bearing Q Winding sensor

[3inspection temperature of Winding ........voveees & 380 + 10% Voit (342 - 418

[CHinspection the mechanical vibration on  mator 220 + 10% Voit {198 . 242 V.
[C}mspection the mechanical vibrationon the  impeller >300 MO

3. Mechonical starting coupling impeller inspection and check flexible duct
[ICheck abwnsion, corrosion, or dirt deposited on the impeller “ 2144000 mat‘h

[JCheck flexible connection for dumage 952000 / 2236440 m3 '

Mechanical starting coupling impeller Iinspection and electrical insulation testing
[[1Check  abrasion of the coupting (2000 Hrs. Opcrate )
[TCheck to replacing the bearing { 20,000 - 80,000 Hes, Opesate )
[J insulation test @ 500 VDC. ......., M0

Simulate test function protection system

[:I Brasing sensor D Winding sensor D Vibration sensor = Over Current sensor
Measurment volume fow rate

Check Anti stall device of UPE.fan enly ( Rel Anti stall check Hst)

BRBITIALKY .. s cen et v imae e he vtas tmt son sem oramacson v ves d0s 428 Sh b c e aR SaE s e e e che e sen bis
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3.6.2.2 19n®13 Log Sheet Damper

[ <3 @ % 1
MITANULOYAUDIAT Damper 92 1% Log Sheet Damper Tumstiufinainia I
c?/’ o @ 1 o
nna Tuaenlunmsasindou uaznaaeunstIUYeIAI9UnTaia199 #962 Damper
AABAUTMININIY UATMIATIVEDURNIT JITNTONULUAIUBAANT Log Sheet NUANAIAY

10N @13 Log Sheet A1 TVF & UPE.F
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WIRE & WIRELESS CO.,LTD.

TUNNEL VENTILATION SYSTEM
[ DAMPER |

CUSTOMER BANGKOK METRO CO.,.LTD. DATE: TIME:
EQUIPMENT NO: MODEL: SERIAL NO:

STATION: Work Order No:

Period [J1 02 I3 O34 Os Os 7 Os Os T On Oz Ois

1. Inspection Curmrent and voltage by measuring at circuit breaker Slandard Value
[ Check cable connection (switch box) on Mator i 2.9Amp/Medule

2. Inspection damper and damper achuster 220 Vac. £+ 10%

[J Check operation of damper to ensure its fully open-close position within 15 sec. (198 - 242 Vac.)

[ICheck Electric mortor temperatore, Noise during operation.

[JCheck oit level and leskage of hydraulics oil at component, Repair if necessary.

[ Check Actuator limitswicth , solensid valve and microswicth during opetation, Adjust if necessary,
[} nspection mechanical moving of damper such as link , joint and cylinder

[[ICheck and cleaning dust..dirt moisture or other contattination. General clean around unit.

Period ] 1 [J2
1. Visual inspection
[JCheck casing, blade and Jinkage on damper that no corrosion and wear, Repair if necessary by zine rice paint.

[JCheck 1o replacing any component if them not qualities

2. Inspection damper actuator
[Jinspection mechanical moving , check actuator and ssicro switch. Replacing if them not qualities.
[Jinspection leakage of hydraulics oil at component, Repair if necessary.
[ inspection hydrautics ofl level at level glass, Fo add hydaulics oil if need such low oil or not qualities.
[} inspection Motor damper for noise and vibration.

[[] Check operation after maintenance.
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3.6.2.3 19nd135 Log Sheet TVCP
v a3 @ 09/’
mMsdanudeyavesd TVCP Tudend1s Log Sheet TVCP aziidumoulunis
ATIVADV Az NINIATUYAIFONABA 1) AIWAT Tightening Torque NHANHULNITATIVAOV

MWL 29MTOOAULUAUONETS Log Sheet NUANAAUIOAATT Log Sheet U
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WIRE & WIRELESS CO.,LTD.

TUNNEL VENTILATION SYSTEM

{ TVCP MCC&VCP]
CUSTOMER BANGKOK _METRQ CO.LTD. DATE: TIME:

EQUIPMENT NO: MODEL: SERIAL NO:

STATION Work Order No:

Period £11 2 [J3
. Check contaminations and enclosure
[TICheck enclosure,door and mechanical moving, Repair and Replace any damaged or embrittled elastomer seals.
[ Check temperatuze level that no over 35 °C U Normat [J Abnormat
] Check ventilation fan operate properly. Check Flter is frec from dirt and dust.

Inspection bus bar and cable termination
{ JCheck busbar connection and support there are not any damage or loose of bolting. Re-tightening if necessary.

{1 Check cabie and wiring termination its no foose, Re-tightening if necessary.

. Inspection metering and indicators.(MCC) and [nspection monitering & conirol component. (VCP)
{ICheck 1o cnsure the component are still function correctly. Replacs if matfunctional.
[ ]Check cable and wiring termination its no loose fastanrers, Re-tightening if necessary.

. Inspection and cleaning dust, dirt moisture or other contamination.

Cenclosure, Metering & Indicators, Busbar and switching equipment. O General clean around unit,

Period [ 11
, Tnspection switching component

- Check ACB, MCCB,Control Relays and PLC
[ inspection. ACB ,MCCB 1o check mechanical no damage or broken. Replace if broken.

{")Check mechanisms in side ACB, to check interlocking set of ACB and test TIE function. Repair if need.
] insutation test cable and check connection cable ,busbar. Repair if need.
Inspection operation of ACB, MCCB , CB contractors of Control relays and operation PLC sytem.
[[] Operating mechanisms check for proper function free from sticking and no damage or broken. Replace if broken.
[J Check for proper of PLC and relays functioning and free from fault, Repair or replace if required.

[ Check termination that no loose of power and contrel circuits can cause control mulfunction, Re-tightening.

[[Jcheck eontract&eoils for excessive wear and dirt accumulations. Vacuwmm or wipe contraets iff ncr.r_ssary
to remove dirt and repiace iF silver become badly wom,

] Sequence check for control and protection circuit as open / close such as trip etc.

Vrrdrsessenrrrisanenenns

TS ITIT Y]

araarreranan
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WIRE & WIRELESS CO,LTD.
TUNNEL VENTILATION SYSTEM (MCC)

DESCRIPTION OF MAINTENANCE EVERY 4 MONTH

Work Order No.

DATE:

EQUIPMENT NO.:

STATION

Period 0102 03

R e T 1
S
T
“\ »
- BEZE

@
- () <

RRITREAEERRERLURRREN

Approved By

Inspected By

Tested By
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3.6.2.4 19nd135 Log Sheet TVRP & FP

AstanuYeyavesd TVRP & FP 92 1410nd15 Log Sheet TVRP & FP Tun1s

D= 1

1 9
Fuiinamelwih Fsluduenasazszyiuasulumsnsindou tagnadoumstaIuUe
[ g 13! 9 = o A 1Y 9 [ =1
G]’JQ‘IJﬂ'iﬂmNG”] ¢ TVRP & FP HanyUeMInINuiuaunl ¢ TVCP Laagun1sasivgol
AUANA1991MONE15 Log Sheet TVCP 91iM500nuuu@tona1sNuanaanuenais Log

Sheet TVCP
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WIRE & WIRELESS CO,LTD.
TUNNEL VENTILATION SYSTEM

[ TVRP&FP |
CUSTOMER BANGKOK METRO CO_LTD. : TIME:

EQUIFMENT NO: ; SERIAL NO:

STATION:

b i
Period It [O2 [I3

. Inspection Current and voltage by measuring at circuit breaker

Cumrent (Amp) -
Supply Voltage (Volt.} -

2. Inspection of contamination and enciosure

[MCleaning and check dust, dirt, moisture or other contamination

[JCheck enclosure, door and mechanical moving part e.g. hinge, fasteners etc.

3. Monitoring control component

[JCheck to ensure the component are still in fanction correctly

[JCheck wiring and termination no loose fasteners

Peried []1

1. Inspection control circyit component
[Jinspection operztion of refays

[ Check by operate for proper Ffunctioning
[TICheck contract for excessive wear and dirt accumulations
[ICheck termination coils that no loose of power and contrel circuit can cause controf malfunction
[Hnspestion sequence for contrel circult
2. Check operation of PLC
[] Check for proper of PLC and relays functioning and free from fault.
[7] Check contact for excessive wear and dirt accumulations.
[T} Check termination that no loose of power and control circuits can cause controf mulfonction.

[7] Check sequence check for control circuit.

P R R R R T T LR TS PR TR TN

Tested By Inspected By Approved By
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(TVS) 4015199 3.17

4 o L o1 s
M990 3.17 G]”I'iNLLﬁﬂQﬂ’JTJJﬁ”IﬂiIﬁJ?NQﬂﬂimslu'iz‘]_l‘u Tunnel Ventilation System

No. Equipment or System Standby Class Level
Unit Class A Class B Class C
1 TVF NO A . )
2 UPE NO A } )
3 Damper NO A - -
4 MCC NO . B )
5 TVCP NO A } )
6 |TVRP & FP NO A ] ]
Description

- Class A: Major equipment : "lajﬁqﬂﬂmfﬁuq naunu'la ¥1nina Break down
- Class B: Minor equipment : ﬁ’qﬂﬂiﬂiﬁﬁ’m (stand by) Marunaunu lavinna Break down

- Class C: None effect equipment : JiliNansenuaon13i191u lagsINvee3 Uy
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4 a o 1 1
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PaymiiIdszuuvgaiauunigamaan Under Platform Extract Fan dauilgvii ldiaan
lumsgonuIuNgAA® Tunnel Ventilation Control Panel A0 111l 2005 Jyminsdrldszuu
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Fan 1182 Under Platform Extract Fan dauilgni a1 lumsaenunuigane Under Platform

Extract Fan 218111 2008 flgwiiiildszunvgaiiaiuninfigaiinein Under Platform

Extract Fan dauilgvminldnarlumsgeuuruiigaie Tunnel Ventilation Fan 1oW91501910

Tudl 2009 wunilymanildszuungaiiauuiniigainaain Under Platform Extract Fan

dauilgmnldnarlumssenuiuigane Tunnel Ventilation Fan tazn1aludl 2010 flaywin

AR5z unrga®1IuuNINAigaiian91n Under Platform Extract Fan Damper tag Tunnel

Ventilation Control Panel &7141] Yn nldnalumsgonuiui qe A9 Tunnel Ventilation Fan
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2006 1,963 8 1,158 6 1,181 5 1,043 2 480 1 408 3
2007 1,180 6 1,201 6 815 5 681 3 591 2 453 2
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Fan Extract Fan Control Panel
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4 o a . 4
Lﬁ@‘l’l']ﬂ'ﬁw%'liﬂnﬂ']ﬁ Breakdown Machine GU@QﬁZUU§$UWﬂ@1ﬂ1ﬁﬂTﬂﬁlu@jN\’iﬂ

a ' [ s 4 a
so'lWih1Aduan1fingzs1d wua1 Tunnel Ventilation Fan (TVF) iilugilnssii iloinaia

v 9

9 ' P s . I
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Breakdown Machine (2004 — 2009)

No. Process Machine Total Time (Minute) % BDT
1 Tunnel Ventilation Fan (TVF) 10,530 30.79
2 Under Platform Extract Fan (UPE.F) 7,218 21.11
3 Damper 5,528 16.16
4 Tunnel Ventilation Control Panel (TVCP) 7,225 21.13
5 Tunnel Ventilation Repeater Panel (TVRP) 2,306 6.74
6 Fireman Control Panel (FP) 1,391 4.07

4 o o 4 a

Joyana1veuninedns gUnsal lusznuszuieomanielug ledse Wi 1dau

amfinsznudivgaauszuy dwileunnmanamadadesiilidesnganisiiauaes
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gunsal uazinieeinsg lag Idiimsulseuiiouny Amaudamaiadounie Fenunaenal
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NYAFONUFIATOITNT tazgUnial g 5,700 WA HAIWDI 1ATEITNT 1azglnTal Tunnel
Ventilation Fan (TVF) 1#aa1Tumsud luafouuamummaa 10,530 w1 Under Platform Extract
Fan (UPE.F) 14na1lumsafenasys 7,218 117 1ag Tunnel Ventilation Control Panel (TVCP)
Tarlumsud lvsenusy 7,225 w1H narlunsud lvseuuauszuuszuneeimanielu

glusdsa lulihldan awnsoagylddeninn 4.3
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Time (Minute) A o o o v A

HaAIAUNIDIVNINEYANINIU navAvedlaay
12,000 2 12,000
11,000 10,530 11,000
10,000 10,000
9,000 — 9,000
8,000 7225 8,000

7,218
7,000 - 7,000
6,000 6,000
5,700
5,000 - 5,000
4000 - 4,000
3,000 - 3,000
2,306
2,000 1391 2,000
0 - L0
Tunnel Ventilation ~ Under Platfrom Damper Tunnel Ventilation Tunnel Ventilation  Fireman Control
Fan (TVF) Extract Fan (UPE.F) Control Panel Repeater Panel Panel (FP)
(TVCP) (TVRP)
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- Tunnel Ventilation Fan (TVF) 1 120
2004 - Under Platform Extract Fan (UPE.F) 2 250
- Fireman Control Panel (FP) 1 101
- Tunnel Ventilation Fan (TVF) 4 504
- Under Platform Extract Fan (UPE.F) 3 370
2005 | - Damper 2 210
- Tunnel Ventilation Control Panel (TVCP) 2 120
- Tunnel Ventilation Repeater Panel (TVRP) 1 43
- Tunnel Ventilation Fan (TVF) 3 420
- Under Platform Extract Fan (UPE.F) 2 230
2006
- Damper 1 203
- Fireman Control Panel (FP) 1 90
- Tunnel Ventilation Fan (TVF) 4 530
- Under Platform Extract Fan (UPE.F) 4 450
- Damper 3 390
2007
- Tunnel Ventilation Control Panel (TVCP) 1 350
- Tunnel Ventilation Repeater Panel (TVRP) 1 371
- Fireman Control Panel (FP) 1 263
- Tunnel Ventilation Fan (TVF) 4 330
- Under Platform Extract Fan (UPE.F) 3 380
- Damper 3 346
2008
- Tunnel Ventilation Control Panel (TVCP) 1 120
- Tunnel Ventilation Repeater Panel (TVRP) 1 90
- Fireman Control Panel (FP) 1 50
- Tunnel Ventilation Fan (TVF) 1 60
2009 - Under Platform Extract Fan (UPE.F) 2 250
- Damper 1 160
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- Tunnel Ventilation Control Panel (TVCP) 1 80

2009 | - Tunnel Ventilation Repeater Panel (TVRP) 1 60
- Fireman Control Panel (FP) 1 32
- Tunnel Ventilation Fan (TVF) 1 150
- Under Platform Extract Fan (UPE.F) 1 120
- Damper 1 130

2010
- Tunnel Ventilation Control Panel (TVCP) 1 40
- Tunnel Ventilation Repeater Panel (TVRP) 1 30
- Fireman Control Panel (FP) 1 38
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- Tunnel Ventilation Control Panel (TVCP) 3 2,179
2004
- Tunnel Ventilation Repeater Panel (TVRP) 1 460
- Tunnel Ventilation Fan (TVF) 1 575
- Under Platform Extract Fan (UPE.F) 1 410
2005
- Damper 2 560
- Tunnel Ventilation Control Panel (TVCP) 2 2,328
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- Tunnel Ventilation Fan (TVF) 1 210
2006
- Under Platform Extract Fan (UPE.F) 1 150
- Damper 1 210
- Tunnel Ventilation Control Panel (TVCP) 1 604
2006 - Tunnel Ventilation Repeater Panel (TVRP) 1 480
- Fireman Control Panel (FP) 1 120
- Tunnel Ventilation Fan (TVF) 1 240
- Damper 1 205
2007 - Tunnel Ventilation Control Panel (TVCP) 1 211
- Tunnel Ventilation Repeater Panel (TVRP) 1 220
- Fireman Control Panel (FP) 1 190
- Under Platform Extract Fan (UPE.F) 2 590
- Damper 1 240
2008
- Tunnel Ventilation Control Panel (TVCP) 1 209
- Tunnel Ventilation Repeater Panel (TVRP) 1 270
- Tunnel Ventilation Fan (TVF) 1 530
- Damper 1 510
2009 - Tunnel Ventilation Control Panel (TVCP) 1 120
- Tunnel Ventilation Repeater Panel (TVRP) 1 60
- Fireman Control Panel (FP) 1 57
- Tunnel Ventilation Fan (TVF) 1 480
- Tunnel Ventilation Control Panel (TVCP) 1 120
- Tunnel Ventilation Repeater Panel (TVRP) 1 40
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- Tunnel Ventilation Fan (TVF) 2 620

2004 - Under Platform Extract Fan (UPE.F) 2 450

- Damper 4 583

- Tunnel Ventilation Fan (TVF) 2 1,170

2005 - Under Platform Extract Fan (UPE.F) 1 380

- Damper 3 568

- Tunnel Ventilation Fan (TVF) 3 1,103

2006 | - Under Platform Extract Fan (UPE.F) 2 588

- Damper 2 548

- Tunnel Ventilation Fan (TVF) 1 410

2007 - Under Platform Extract Fan (UPE.F) 2 751

- Damper 1 220

- Tunnel Ventilation Fan (TVF) 1 1,778

2008 - Under Platform Extract Fan (UPE.F) 2 979

- Damper 1 210

- Tunnel Ventilation Fan (TVF) 1 1,580

2009
- Under Platform Extract Fan (UPE.F) 1 430
- Under Platform Extract Fan (UPE.F) 1 220
2010

- Damper 1 184
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3 myfamatateveszuudug uazuLen Scope | ANNA @59 | nadew (i)
- Tunnel Ventilation Fan (TVF) 1 60
- Under Platform Extract Fan (UPE.F) 1 60
- Damper 1 55
2004
- Tunnel Ventilation Control Panel (TVCP) 1 105
- Tunnel Ventilation Repeater Panel (TVRP) 2 160
- Fireman Control Panel (FP) 2 170
- Under Platform Extract Fan (UPE.F) 1 220
2005
- Fireman Control Panel (FP) 1 120
- Tunnel Ventilation Fan (TVF) 1 230
- Under Platform Extract Fan (UPE.F) 1 190
2006 | - Damper 1 220
- Tunnel Ventilation Control Panel (TVCP) 1 439
- Fireman Control Panel (FP) 1 198
2007 | - Tunnel Ventilation Control Panel (TVCP) 1 120
- Tunnel Ventilation Control Panel (TVCP) 1 90
2008 - Tunnel Ventilation Repeater Panel (TVRP) 1 62
- Tunnel Ventilation Fan (TVF) 1 60
- Under Platform Extract Fan (UPE.F) 1 90
2009 | - Damper 1 90
- Tunnel Ventilation Control Panel (TVCP) 3 150
- Tunnel Ventilation Repeater Panel (TVRP) 1 30
- Under Platform Extract Fan (UPE.F) 1 70
- Damper 1 60
2010
- Tunnel Ventilation Control Panel (TVCP) 1 40
- Tunnel Ventilation Repeater Panel (TVRP) 1 31
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3. navAuABIIN A (Mean Time between Failures ; MTBF)
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W31
44.1 s1vazi9oalun1sgon1i139snBUFIT o9l UTL VY Tunnel Ventilation System T
91n39/ide4¥1A13 Preventive Maintenance Tauansndati Task List Iddasio il
44.1.1 FAN
1 Monthly Checking
-Check vibration attenuators proper operation against mechanical vibration
-Check by measuring the mechanical vibration on the bearing and/or the
motor
-Check bearing vibration, noise and temperature development
-Check to relubricating the bearing (greesing 20g/ 4000 HR)

-Check abrasion, corrosion or dirt deposits on the impeller

[u—

Yearly Checking
-Check to replacing the bearing (20,000-80,000 Hrs.)
-Check roller bearings, sealing rings and abrasion of the coupling.(8000
Hrs. operation)

-Cleaning and repeated balancing

-Check antistall ring connection is not any damage of loose

4.4.1.2 Damper
1 monthly Checking

-Operate the damper to ensure its fully open and fully close position
correctly

-Check actuator & micro switch during operate the damper to ensure its
work properly 6 monthly Checking

-Check the damper for any signs of deterioration
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44.1.3 TVCP
Main Control Board
4 Monthly Checking
-Check dust, dirt, moisture of other contamination
-Check enclosure, door and mechanical moving part (e.g. hings, fasteners, etc.)
-Check ventilation fan operate properly
-Check filter is free from dirt and dust
-Check bus bar connection and support there is not any damaged or loose of bolting
-Check cable and wiring termination its no loose of tightening
-Check Metering & Indicators are still in function correctly
1 Yearly Checking
-Check for proper of ACB, MCCB, CB functioning and free from sticking and no
damaged or broken
-Check contact for excessive wear and dirt accumulations
-Check termination that no loose of power and control circuits can cause control
malfunction
-Check sequence check for control circuit (Open, Close, Trip etc.)
Motor Control Panel
4 Monthly Checking
-Check dust, dirt, moisture or other contamination
-Check enclosure, door and mechanical moving part (e.g. hings, fasteners, etc.)
-Check ventilation fan operate properly
-Check filter is free from dirt and dust
-Check Monitoring & Control are still in function correctly
-Check wiring and termination no loose fasteners
1 Yearly Checking
-Check for proper of PLC and relays functioning and free from fault
-Check contact for excessive wear and dirt accumulations
-Check termination that no loose of power and control circuits can cause control
malfunction

-Check sequence check for control circuit
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44.14 TVCP

4 Monthly Checking
-Check dust, dirt, moisture or other contamination
-Check enclosure, door and mechanical moving part (e.g. hings, fasteners, etc.)
-Check monitoring & control are still in function correctly
-Check wiring and termination no loose fasteners

1 Yearly Checking
-Check contract for excessive wear and dirt accumulations
-Check termination that no loose of power and control circuits can cause control

malfunction
-Check sequence check for control circuit
-Check for proper of PLC and relays functioning and free from fault
44.1.5 FP

4 Monthly Checking
-Check dust, dirt, moisture or other contamination
-Check enclosure, door and mechanical moving part (e.g. hings, fasteners, etc.)
-Check monitoring & control are still in function correctly
-Check wiring and termination no loose fasteners

1 Yearly Checking
-Check contract for excessive wear and dirt accumulations
-Check termination that no loose of power and control circuits can cause control

malfunction

-Check sequence check for control circuit

-Check for proper of PLC and relays functioning and free from fault
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= 0.98569 x 100
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= 0.01430 x 100
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NAANAUABILBUNAY (Mean Time Between Failures : MTBF)
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v 9 v ]
NANYYATONTL/FIUIUATINATOIINT HYAT O
= 5,725/24
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