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6.2
6.3
6.4
6.1
(Work Sampling)
6.1.1 (Work Sampling)

Stanby Team



6.1.1

6.1.1.1

6.1.1.2

6.1.1.3

6.1.1.4

(Work Sampling)

(Stanby Team)
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6.2 ( 2.) o
(Number of obsovation) Nomogram
(Confitence Level)
t 5% 95 %
Monogram ( )
(Percentage of Occurrence) 89.8-10.20 % t 5%
Number of Observation = 149 9 %

88 52
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6.1.2 ( )

(Work Sampling)

88.6 %

114% ( 4 )



6.1.3

6.13.1

18.1%

6.1.3.2

(Stanby Team)
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6.1.3.3
6.1.3.4 ,
Team)
Tool Board
(Stanby Team)
6.1.35

Store

(Stanby
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6.1.3.7
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(Number of Observation)

) ¢

89

Monogram (
" (Percentage of Occurrence)
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¢ " (Number of Observation) = 114
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Observation 149 ( )
Observation 114 ( )
A A
88.6 114
2T
91.3 8.7

6.1 /



6.1.4

114
8.7
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(Stanby)

88.6
913
)f
16.8

5.1
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6.2

6.2.1

6.2.1.1 (Operation)
6.2.1.2 (Maintenance)
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6.211 (Operation)

6.2.1.11
(Operation)
6.2.1.1.2
(Load)
6.2.1.1.3
2

6.21.14 ( )



6.2.1.15

6.2.1.1.6

6.2.1.17

6.2.1.18

Packing Grand
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07.00- 1500
15.00-24.00
24.00-07.00

12
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6.2.1.19

6.2.2

NUBBNTITIATWUNY

> Maintainance Team

NUFDVIUAY

Tundaren/mmau

> Stanby Team

Maintenance

Stanby

Stanby
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6.22.1
4
M 3 Q 6 () A
6.2.2.2
6.2.2.3

Shut Down

(Maintenance and Stanby Team)



6.2.24

(Maintenance)

(Preventive Maintenance)
(Corrective Maintenance)

(Operation)
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(Maintenance Plan)
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6.3.1 (Preventive Maintenance .PM)

(Bearing)

6.3.2
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6.3.3

~

6.3.3.1 (Central Maintenance)

6.3.3.2
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63.3.3

6.33.4

(Central Maintenance)

6.3.4

(Work Order)



6.34.1

(Work  Order)

(Work Order)

(Water Chiller)

(Cooling Tower)

(Primary Control Pump)
(Secondary Control Pump)
(Condensor Pump)
(Air- Handling Unit)
(Fan Coil Unit)
(Variable Air Volume)
(Constaner Air Volume)
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6.3.4.2



MTBF

© ©o ~N o o1 B W N e

6.2

(CH)
(CTw)
(PCP)
(SCP)
(COP)
(AHU)
(FCU)
(VAV)
(CVA)

(Meantime Between Failer)

(MTBF)

185
1963

5
2592

1

872

6.7

9.94
23.14



6.34.3

6.34.3.1

6.3.4.3.2

12
24

2A

(Monthly)
(Quator)
(Seme Annual)
(Annual)

(2 Annual)
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6.3.4.33

63.4.4

6.3

63.4.4

65)

(Chiller)

(Cooling Tower)

(Primary Control Pump)
(Secondary Control Pump)
(Condenser Control Pump)
(Air Handling Unit)

(Fan Cold Unit)

(Variable Air Volume)
(Constance Air Volume)

— N w B o
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6.3.4.6
2543 2544
4
M (Monthly)
3 Q (Quator)
6 (Semi Quator)
1 A (Annual)
2 2A (2 Annual)
6.4

Run Time



6.5
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6.1

6.2

6.3

7.1

8.1

8.2

8.3

9.1

«

EXCUTIVE FLOOR

TYPICAL FLOOR

BASEMENT FLOOR

BASEMENT FLOOR

EXCUTIVE FLOOR

TYPICAL FLOOR

BASEMENT FLOOR

GROUND AND BASEMENT FLOOR

12

(.50 . 2543)
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6.3.5

3
2
2
1) CHILLER PLANT
2
AORRAL 10
CHILLER PLANT
GROUND FLOOR 2
2) CHILLER PLANT TYPICAL

FLOOR 3



6.3.6

3

AWIAMNTUNNIING 1A Y
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2A

6.3.7



6.3.8

) ( 60)
5) (61
( 612)
( 613)
( 614)
( 615)

10)
11) EXPANSION TANK
1) WATER ELEADER
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WATER CHILLER SYSTEM
Cooling system

1;Uné
Expansion Tank 2 ; vinvudailng
3; auUnsaizga
o Water Y 4 ; vinn1salauuaiu
gég 0o 5 ; wlasuainsal
I Cool Air
ﬁﬁﬁ Chemical Pump r\_J
O
Resin T -
AHU / FCI

LTI

Return
Header

Supply
Header

Control Panel

%

Control Panel

R

00

Starter Lubricate Tank

g i5)

Chiller Unit

Condensor Unit

Condensor Pump

6.5
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WATER CHILLER SYSTEM
Cooling system

1 Centrifugal chiller

11 } A 2
1.2 : 2
1.3 Chiller 8 2
14 ] M 2
: 1
. 1
1.7 8 2
1.8 M 2
1.9 M 1
1.10 M 1
1.11 Chiller,Condensing M 1
1.12 safety valve 2
1.13 / 2
1.14 2
1.15 Manual M 2
1.16 Q 2
1.17 Condensing Unit A 7
1.18 3
JAN
M Monthly Q Quarter Semiannual A Annual

6.7



Cooling Tower systen

Cremicd Punp

Resin Tank

6.6 IS



21
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
21
211
2.12
2.13
2.14
2.15
2.16
2.17

Min

{

Cooling Tower system

Cooling tower
Cooling Tower
1

Pullay
Valve Cooling
Cooling Tower
Cooling Tower
Control Panel
Control Panel Function ( auto/M ]
u AControl Panel

Cell

M : Monthly Q : Quarter Semiannual

6.8 1

< =TI

>>»<<Z

A Annual

O =N DN DNDNDNDNDNDNDEFEENDDN NN
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PRIMARY LOOP PUMP

A » }
3 Primary Loop pump
3.1
3.2
3.3 )
34
35 Drain
3.6 /
3.7 ) ,
3.8
3.9 Manual
3.10
3.11
q
220V
0.1 Ma
220V
0.4 Ma
Name Plate
mci
M : Monthly Q Quarter Semiannual

69 }?

A Annual
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SECONDARY LOOP PUMP

4 Secondary Loop pump

4.1 Q 2

4.2 1
43 , ( M 2
4.4 M 2
4.5 Drain M 1
46 / Q 1
4.7 , \ A 1
4.8 2
4.9 Manual M 2
4.1 M 2
411 2
220V
v 0.1 MO
220V
0.4 MO
Name Plate
|
M  Monthly Q Quarter Semiannual A :Annual

6.10



51

5.2

53

5.4

5.5

5.6

5.7

5.8

5.9

51

5.11

)

CONDENSER LOOP PUMP

Condenser Loop pump

Drain

( Manual

220V
0.1 Mil

220V
0.4 Mil

Name Plate

M  Monthly Q Quarter : Semiannual

6.11 '

A :Annual

o

= [ B NS R

PO PO PO DO -
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Air Handing Unit

emil

[o)]

AIR FLOW

/wumu V-Belt @l

L NN/, s
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! §1uwu V-Belt e

@l Waau uawmas iy Filter

o
o
3
©
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(NI

——Fancoil
" wriu Filter

11 [ ] Fan/coil \
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Air Handing Unit

» .

Air handing unit

2
1
Damper 2
A 1
Automatic Control 2
2
Automatic Valves. 2
: Q 2
Cooling Coll. 3
Cooling Coil A 3
2
Mil A 2
)
220V Mil
0.1 Mil
220V
0.4 Mil
Name Plate
thly Q Quarter Semiannual A :Annual

6.12 }oo»
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Fan Coil Unit

7 Fan coil unit
7.1 1
7.2 ] 8 2
7.3 ] A 1
7.4 ] : 2
7.5 ] Automatic Valves. 2
7.6 , Q 2
7.7 ] Cooling Caoll. 2
7.8 Cooling Coll A 3
7.9 ] 2
7.1 1 MD A 2
lug Mfi
220V
0.1 Mil
220V
0.4 Mil
Name Plate
M : Monthly Q : Quarter : Semiannual A Annual

6.13 '



CONSTANCE AIR VOLUME

= ¢={

# [msm/\ /
MAIN DAMPER

MAIN DUCT

6.8



WATER CHILLER SYSTEM
Cooling system

8 CONSTANCE AIR VOLUME
8.1
8.2 Damper
8.3
8.4
8.5
8.6 Damper
8.7 Volume damper
8.8
8.9
)
M : Monthly Q : Quarter : Semiannual

6.14

2A
2A
2A
2A
2A
2A
2A
2A
2A

A :Annual

NNNR R R R R R
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VARIABLE AIR VOLUME

WAV® maXx

MAIN DANPER
MAIN DUCT

6.9



WATER CHILLER SYSTEM

Cooling system

9 AVIRABLE AIR VOLUME
9.1 1
9.2 Main power supply
9.3
9.4 Terminal
9.5
9.6 Damper
9.7 Volume damper
9.8
9.9
6
M  Monthly Q Quarter : Semiannual

6.15 '

2A
2A
2A
2A
2A
2A
2A
2A
2A

A Annual

NNNR R PR RNPR
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Air Cleanner machine
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10
101
10.2
10.3
10.4
10.5
10.6

Air Cleanner machine

Air cleaner

Air Cleanner Machine

M  Monthly Q Quarter Semiannual

6.16 b2

=TI (L

A :Annual

N NDDNDNDNDN
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Expansion Tank
Expansion Tank

11 Expansion tank
11.1 , , 2 M 1
11.2 2 M 1
11.3 ! / 2M 1
114 ! 2 M 1
f\
M Monthly Q : Quarter :Semiannual A Annual

6.17 Expansion Tank
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}
].2 Header
121 } ' / Q 2
12.2 } , , Header Q 2
12.3 } Q 1
12.4 2Way Valve Manual Q 2
mn me)
M  Monthly Q : Quarter : Semiannual A : Annual

6.18 Water Header



6.4

6.4.1

6.4.2

(Inspection Plan)

46

50
(Inspection)

(Inspection Plan)

(Operation)

(weekly)
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CHILLER PLANT
CHILLER PLANT

. (WATER CHILLER) NO.1-2

' (COOLING TOWER ) NO.
16

. (PRIMARY CONTROL PUMP)
NO. 14

' (SECONDARY CONTROL
PUMP) NO. 1-7

' (CONDENSOR PUMP)
NO. 1-4

' (EXPANSION TANK) NO. 1

. (MAKE-UP WATER PUMP) NO. 1-2

EXCUTIVE FLOOR
(Fan Coil Unit) 33-34
(Air Handling Unit) ~ 30-34

(Typical Floorl)
(LFL AHU4 ) 20-29

(Typical Floor2)
(LFL AHU4 ) 10-19

(Typical Floor3)
(LFL AFIU4 ) GL9

(Basement Floor)
(Fan Coil Unit) ~ BL- B4
(Air Handling Unit) ~ BL - B4



6.4.3
(Group of Inspection) 6
1 ( )
(Inspection Card)

Inspection)

6.4.1.1

A

(Time Schedule Plan)

F

(Daily Inspection)

(

(Weekly Inspection)

(Group

6.19 )

CHILLER PLANT
EXCUTIVE FLOOR
TYPICAL FLOOR 1
TYPICAL FLOOR 2
TYPICAL FLOOR 3
BASEMENT FLOOR
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Basement 1-4
Typical FI1 6-9 < 1
» ypical FI 10-19 /[ -1
ypical FI 20-29
Excutive FL 30-34 [ —1
CHILLER PLANT  <feaa

6. 11 f
s A *<«0.noo,0.)
CH1 CTW 1 PCP 1 PCP 1 SCP 1
CH2 TO T0 T0 TO

MAKE UP PUMI  CTW 6 PCP 4 PCP 7 SCP 4
Ca i (18.00-05.00 )

VAV,CAVFL GL -7 FCU FL 33
TO
FCU FL 34
VAV,CAV FL7-14 AHU FL 20
Computer TO
Control Room AHU FL 29
é VAV.CAV FL 15-21 AHU FL 10
T0
AHU FL 19
VAV, CAV FL 22-28 AHU FL 6
T0
AHU FL 9
VAV 1CAV FL 29-34 FCU FLB1
T0
FCU FL B4

6.19 (INSPECTION )
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6.4.4 (Detel of Inspection)

6.4.4.1 (Visval Inspection)

6.4.4.2 (Smekk Inspection)
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6.4.4.3 (Touch inspection)

6.4.4.4 (Sound Inspection)
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6.4.4.5

620  6.28

(WORK ORDER)

. 43

(.43 44)

44

(MAN-HOUR?
05 05
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6.5

6.5.1.
6.5.1.1 Staror 3

6.5.1.2
6.5.1.

6.5.14 3 4
6.5.1.5 OIL COOLER SOLINOI' VALVE

CONTROL 8
6.5.1.6 80

6.5.1.7 COMPRESSORS 1 600
6.5.1.

10
6.9.1.9 HEADER 43

6.5.1.10 134 Aims
6.5.2

6.5.2.1 Staror 3

6.5.2.2 MARK K

6.5.2.3

6.5.2.4 156

6.5.2. ,

6.5.2.6 10 TON/GAUGE
( OFF-BREAKER )



10

6.5.3

6.5.2.7
6.5.2.8

6.5.2.9

6.5.2.10

6.5.2.11

6.5.3.1

6.5.3.2
6.5.3.3

6.5.3.4

6.5.3.
30-60

6.5.3.6

6.5.3.7

NAME PLATE

6.5.3.

BREAKER

6.5.3.9
10
6.5.3.1

Staror

ALIGNMENT
ANGLE

PACKING SEAL

0.25

40
10

134 Aims

80 Db A
DIAL GAUGE

40

80

OFF



6.54
6.5.4.1

6.5.4.2
6.5.4.3

6.5.4.4

6.5.4.
30-60

6.5.4.6

6.5.4.7
NAME PLATE
6.5.4.8
BREAKER
6.5.4.9
10
6.5.4.10

6.5.5
6.5.5.1

6.5.5.2
6.5.5.3

6.5.5.4

6.5.5.
30-60

6.5.5.6

Staror

ALIGNMENT
ANGLE

PACKING SEAL

Staror

ALIGNMENT
ANGLE

PACKING SEAL

80 Db A
DIAL GAUGE
, 025
40

80

80 Db A
DIAL GAUGE
. 0.25
40

80

OFF
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6557
NAME PLATE

6.55. OFF
BREAKER

6559
10

6.5.6
6.5.6.1 Staror 3

6.5.6.2 80 Db A
6563 ALIGNMENT AIR BLOWER

1 ( OFF BREAKER )
6.5.6.4 , ,

6565 10 TON/GAUGE

. ( OFF-BREAKER )
6.5.6.6
6.5.6.7

10
6.5.6.8 HEADER 03

6.5.6.9
NAME PLATE
6.5.6.10

6.5.6.11  DRAIN 112 :
DRAINS
6.5.6.12
1BAR
6.5.6.13"INLET GUIDE VANE - 0-90
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6.5.7
6.5.7. Staror 3

6572 1 1 1 80 Db A
6.5.7.3 ALIGNMENT AIR BLOWER

( OFF BREAKER )
6.5.74

6575 10 TON/GAUGE

. ( OFF-BREAKER )
6.5.7.6
6577

10
6.5.7.8 HEADER 03

6.5.7.9
NAME PLATE
6.5.7.10

6.5.7.1  DRAIN , 112
DRAINS
6.5.7.12
1BAR
6.5.7.1  INLET GEfIDE VANE - 0-90



6.5.8

6.0.9

6.5.8.1 CONTROL BOX NR-BOX

6.5.8.2 VAV COMPUTER . CONTROL ROOM
( NORESPOND )

6.5.8.3VOLUME DAMPER . 0-90

6.5.8.4 VAV ALARM  NR-BOX

6.5.8.5 MAIN DAMPER 9

659.1 MAIN DAMPER 90

6.59.2VOLUME DAMPER . 0-90

6593

6.5.9.4 1
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TRIP

6.20

LOCK

(WATER CHILLER)

TURBINE

A3

44)

MAN
() (.) HOURS

2.25 388 3492

233 167 1097

2.5 2.75 1375

29¢



MAN

() (.) HOURS
1 5 I 1 2 2 4
/
I I I 2 1 2
-COMPRESSOR
2
I I 5 12 05 3
I SEAL 1 1 1 3 3
I 1 1 2 4 8

620 () ( )



VANE

= INLET GUIDE  CONTROL

620( )

(

IGV

IGV

16V
) | VALUE

/

MAN
() (.) HOURS
162 163 2112
15 15 105

¥9¢



SET POINT

COOLING

6.20( )

COOLING TOWER
OVER LOAD
BEARING LOAD
COOLING TOWER

MAN

() (..) HOURS
14 6 42
25 0.92 6.9

3 3 9

G9¢



MAN

() (.) HOURS
COOLINTOWER 1

-CONDENSOR PUMP -OVERLOAD I
BEARING
1 - CONDENSOR [
GV ()
VALUE | ! - )} 1 1B

620 () ( )



)
VANE

INLET GUIDE - ¢
LGV

INLET GUIDE  -SET
VANE SET
IGV
POINT

INLET GUIDE VANE |
VANE

SETPOINT

620( )

SET

INLET GUIDE

()

2.33

()

)

167

0.75

MAN
HOURS

| 167

L9¢



620 ()

LOAD

()

)

MAN

HOURS

12

89¢



51
COMPRESSOR

/

LINE

! COMPRESSOR

-
COMPRESSOR

COMPRESSOR
I FLEXIBLE
TUPE

6.20

)

COMPRESSOR

COMPRESSOR
COMPRESSOR

()

2.25

15

2.33

(.

313

2.15

167

)

MAN

HOURS

28.17

8.25

11.67

69¢



6.21

-TRIP OVER LOAD

OVER LOAD

(COOLING TOWER)

BRARINGNOJ

(.

43- .

44)
MAN
() (..) HOURS
3.25 6 18
2 1 2

0L



MDB

6.21 (

)

OVER LOAD

ALIGNMENT ,

10

MAN
() (.) HOURS
25 35 165

32 1 16

2.66 1 26.6



ALIGNMENT

2) | .
CONDENSOR

621 ()

MAN

() (.) HOURS
. 2 25 1B 8T

N
: 4 35 313 4069



621 (

)

25

()

)
2.5

L7

MAN
HOURS
163

8.75



GRAIN AUTOMATIC BRID-

OFF DRAIN
COIL
TUMINAL
!
621 ()

TURMINAL

AUTOMATIC BRID-OFF

()
12

(.

11

)

MAN
HOURS
6.6

bLC



MAN
() (.) HOURS

1
LOCK CoIL
- ' . I

COIL

5 MAIN - - I 3 2.66 6.17  49.23
(BUTTERFLY VALUE) “6-8”

STRAINER T

621 () ( )

GL¢



90°

621 (

)

BOTTERFLY VALUE)
0-90°

()

(.

)

HOURS
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(PRIMARY LOOP PUMP)

i) MECHANICAL SEAL 1 | I

SUCTION END
DISCHARGE END

STATIONARY (PRIMARY LOOPVPCP
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