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OPERATIONAL ENERGY GROUP LIMITED

///I///EES

MAINTENANCE STANDARD PROCEDURE

MSP No. : RW-W06-MSP021

(Maintenance Manager) (Plant Manager)

System/Equipment : Circulating Water System.

soveovesoy . [

Revision No.: 02

Effective Date: 01-01-2020

TASK/ACTIVITY

INSPECTION FREQUENCY

SUPPORTING DOCUMENT

Circulating Water System
Predictive Maintenance with trend analysis
1 Vibration maonitering for all fans and motors of cooling fan & motor
Vibration monitoring for all pumps and motors of main cooling water pump & motor

Vibration monitoring for all pumps and motors of cooling water make up pump & motor.

E O VI

Vibration monitoring for all pumps and motors of close cycle cooling water pump & motor.
5 Vibration monitoring for all pumps and motors of aux. cooing water pump & motor.
Periodic/Preventive Maintenance
Cooling Tower Framework Structure and Accessories
1 Check diff level of double suction screen
2 Visual inspection basin leakage. -
3 Visual inspection of any leaks and corrosion for all risers flange.
4 Check any damage of the partition walls,
5 Fan stack : check the tightness of the fan stack bolts and condition of fan stack access door
6  Condition check of cooling tower framework -
7 _ Condition check of mechanical equipment support ; bolts tightness, corrosion etc.
8 Condition check of stair tower for any damages , defects and tightness of joist connection and
hand/knee/toe-rail connection.
9  Basin : clean by removing dust and mud

10 Painting : clean and recoat all metal parts

Page 1 of &

Monthly or depend on status of operation
Monthly or depend on status of operation

Monthly or depend on status of operation

Monthly or depend on status of operation

Monthly or depend on status of operation

Weekly (by operator)
Annually
Annually
Annually
Annually
Annually
Annually

Annually

Annually or depend on condition

Depend on condition

RW-W06-MSP021

OPERATIONAL ENERGY GROUP LIMITED

V///////CEG

TEN E STANDARD PROCEDURE

MSP No. : RW-W06-MSP021

(Maintenance Manager) (Plant Manager)

System/Equipment : Circulating Water System.

Approved By : _ Phor o

Revision No.: 02

Effective Date: 01-01-2020

TASK/ACTIVITY

INSPECTION FREQUENCY

SUPPORTING DOCUMENT

Chemical dosing pumps
1 Check bolts tightening of chemical dosing pumps.
2 Inspection leakage of diaphragm.
3 Clean suction strainer
Chemical tank -
1 Inspection, ultrasonic examination and liquid penetrant checked.
Cooling Tower Components
Gearbox
1 Check oil level of gearbox (at sight glass) and add oil as needed and check gear unit for a leak.
2 Check vibration,
3 Check coating attack / corrosion. B
4 Al foundation bolts to be firmly tightened.
5  Check noise.
6 Check temperature(not over 110 degree C).
7 Inspection oil leaking for the oil seal.
8 Change lubricant oil.
Drive Shaft -
1 Check drive shaft alignment , gap and condition of coupling, shaft guard.

2 Check condition of composite flexible element tube in the good condition

3 Check bolt torque

Page 2 of 6

Every 3 months
Every 3 months.

Annually

Every 3 years or depend on condition

Weekly (by operator)
Annually
Annually
Annually
Annually
Annually
Annually

Annually

Annually
Annually

Annually

RW-W06-MSP021
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OPERATIONAL ENERGY GROUP LIMITED

///H///EES

MAINTENANCE STANDARD PROCEDURE

MSP No, : RW-W06-MSP021

Issued By. _ ---------

(Maintenance Manager)

System/Equipment : Circulating Water System.

(Plant Manager)

Revision No.: 02

Effective Date: 01-01-2020

SUPPORTING DOCUMENT

TASK/ACTIVITY INSPECTION FREQUENCY
4  Surface not broken and clean Annually
5  Flex elements and hardware to replaced Annually or depend on condition
Fan
1 Check the torque of all bolts used for assembling the various fan elements, such as blade and hub. Annually
2 Check and record fan blade angle, tip clearance. Annually
3 Verify the possible corrosion of the fixing point. Annually
4 Check the integrity of the structure blade. Annually
5 Clean the blade to avoid the impeller's unbalancing, N Annually
Distribution Nozzle
1 Check for partial or total blockage, any plugged nozzles in each location. Annually
2 Check sprays tightening and piping damages. Annually
Drift Eliminators and fill
1 Clean by removing scaling, algae or mud. Annually
2 Check gap between panels and any damages. Annually
Instrumentation
1 Vibration & level switch for cooling fan test. Annually
2 Instrumentation test and calibration (ON-OFF Equipment) Every 2 years or depend on condition
3 Instrumentation test and calibration (Analog Equipment) Every 6 years or depend on condition
Main cooling water pump
1  Discharge pressure gauge Daily (by operator)

Page 3 of 6

RW-W06-MSP021

OPERATIONAL ENERGY GROUP LIMITED

Q

MAINTENANCE STANDARD PROCEDURE

MSP No. : RW-W06-MSP021

Issued By, : :
(Maintenance Manager)

Approved By :. .

System/Equipment : Circulating Water System.

(Plant Manager)

Revision No.: 02

Effective Date: 01-01-2020

TASK/ACTIVITY

INSPECTION FREQUENCY

SUPPORTING DOCUMENT

Gland packing over heat, check water feeding to stuffing box is suitable

2
3 Temperature of thrust bearing, check temperature rising of the bearing pump
4

Lubricant water, check water feeding to stuffing box

5  Flow of cooling water for thrust roller bearing, check the flow of cooling water by the flow gauge

6  Visual inspection paint peeling and rusting
7 Visual inspection noise

8  Check and record vibration =
9 Loosened bolt on the floor, check the mounting bolts of pump
10 Centering(alignment), check and adjust alignment

11  Check the level and condition of oil lubricant

12 Regresses bearing of pump

13 Lube oil replacing

14 Cleaning of basket strainer

15 Corrasion and wear, Inspect impeller, Discharge bowl, suction bell and water path comprising parts

16 Submerged bearing clearance

17  Check damaged and coming off of bolts

18 Replace joint such as rubber (O-ring)

19 Replace gland packing

20  Check the loss, flaking off, and the corrosion of surface of painting

21 Check the clogging of Y-strainer and clean

Daily (by operator)
Daily (by operator)
Daily (by operator)
Daily (by operator)
Daily (by operator)
Daily (by operator)
_Monthly
Monthly
Annually
2 Weekly
Quarterly
Annually
Annually
Every 2 years
==L Every 2 years
Every 2 years
_Every 2 years
Every 2 years

Every 2 years

Every 2 years

Page 4 of 6
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OPERATIONAL ENERGY GROUP LIMITED

///i///EEs

MAINTENANCE STANDARD PROCEDURE

MSP No. : RW-W06-M5P021

Issued By. : . 2
(Maintenance Manager)

(Plant Manager)

System/Equipment : Circulating Water System.

Revision No.: 02

Effective Date: 01-01-2020

TASK/ACTIVITY

INSPECTION FREQUENCY

SUPPORTING DOCUMENT

Cooling water make up pump.
1 Check bearing temperature

2 Check the cooling water and sealing water
3 Shaft seal- replace mechanical seal
4 Lubrication-replace lubricant oil
Close cycle cooling water pump.
1 Check whether the bearing temperature
Visual inspection noise

Check level of the bearing unit

2
3
4 Make - up the gear coupling grease
5 Make - the grease of close cycle cooling water pump
6 Change the grease of close cycle cooling water pump
7  Change the grease of gear coupling
8 Change the lubricant oil of gear coupling
9  Inspect the coupling alignment
CCCW Heat exchanger.
1  Check temperatures and flows against commissioning data.
2 Check general condition and look for any signs of leak.

3 Wipe clean all painted parts and check surfaces for signs of damaged touch up.

4  Check bolt and bars for rust and clean.

Page 5 of 6

Weekly (by operator)
Monthly
Every 4000 hrs,
Every 3000 hrs,

Daily (by operator)
Daily (by operator)
2 Weekly
Every 1000 hrs.
Every 1000 hrs.
Every 3000 hrs.
Semi-Annually
Semi-Annually

Annually

Yearly
Yearly
Every 3 years

Yearly

RW-W06-MSP021

OPERATIONAL ENERGY GROUP LIMITED

V/7/////OLEG

MAINTENANCE STANDARD PROCEDURE

MSP No. : RW-W06-MSP021

(Maintenance Manager)

Approved By :
(Plant Manager)

System/Equipment : Circulating Water System.

Revision No.: 02

Effective Date: 01-01-2020

TASK/ACTIVITY

INSPECTION FREQUENCY

SUPPORTING DOCUMENT

5  Lightly coat threaded part with molybdenum grease ensure that no grease,etc,

6 Lubricate the bearings with light machine oil of rollers bar for slide heat exchanger.
Aux. Cooing water pump —
1 Check whether the bearing temperature

Visual inspection noise
Check level of the bearing unit

Make - up_the gear coupling grease

2
o<
4
5 Make - the grease of close cycle cooling water pump
6 Change the grease of close cycle cooling water pump
7  Change the grease of gear coupling
8  Change the lubricant oil of gear coupling
9 Inspect the coupling alignment
Deluge fire fighting system
1 Function spray system test,

2 Instrumentation test and calibration.

Yearly

Yearly

Daily (by operator)
Daily (by operator)
2 Weekly
Every 1000 hrs.
Every 1000 hrs.
Every 3000 hrs.
Semi-Annually
Semi-Annually
Annually

Annually

Annually or depend on condition

Page 6 of 6

RW-WD06-MSP021
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RW-F06-MPMO090

Operational Energy Group Limited  [page: | 1
Cont.: | O
Maintenance Inspection Form
Applied to : Cooling Tower Fan And Gearbox
Maintenance Type : Preventive Maintenance
Site : Ratchaburi World Cogeneration Plant Location: [3’ Block No.1 [ ] Block No.2
System :  Cooling Tower Sub-System : Cooling Tower Fan
Equipment Code : Equipment Name :
(4" 10PAB11AN001 ] 20PAB11ANOO1 E]/Coolinq Tower Fan.No.1
[ 10pAB12AN0O1 ] 20PAB12AN001 [[] Cooling Tower Fan.No.2
D 10PAB13ANOO1 ] 20pAB13ANOO1 ] Cooling Tower Fan.No.2
Isolation Plan Work Order No. : 68: ol roaq\j_ L Lf
1. System Status Required :
[[] Required shutdown Running
2. Equipment Status Required :
Required shutdown ] Running
Item I Action | Job Step ‘ Data Record I Remark
1. Speed reducer (Gear box).
a. Check Noating attack / corrosion /bbg’p/\a/
b. Inspection Noise Loy )
c. Inspection Vibration /VWM:J
d. Inspection Surface temperature (Approx. 80. ¢, not over 110.c) /(,@’pv;a/ bo-Yo ¢ X
e Inspection Qil level Nogpaed sof. of 5/%/4' 9 ’453
f. Inspection Oil leakage from the oil seal MW‘F - F
g. Inspection All foundation bolts to be firmly tightened /L@:w-.af
h Change lubricant oil fuoxr? & monfh
2. Fan blade.
a. Check bolts tightening and torque /{Wocf
b. Check blade pitch angle (13.5 +/- 0.5 deg) gl 2.4~ (2.5
c. Inspection corrosion of the fixing point MDWWJ
d. Check the integrity of the structure blade Aosmof Lo
€. Clean the blade to avoid the impeller's unbalancing MMV{
3.Drive shaft.
a0 Ghasic Efrg:uspl:iigva;ﬁ]:?g:; r,dgap and condition
b. Check condition of composite flexible element '
c. Check bolt torque
d. Check and clean |Surface not broken

Approved By :

Date Inspect:

[e(— OC - Za .

RW-F06-MPM090:01-05-2015
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JlloeG |

RW.FOLEPMOZS |
Operational Energy Group Limited Sheet: 1

Cont.; 2

Preventive Maintenance Inspection Form

Appliede to : Fire Alarm Systems

Site :  RATCHABURI WORLD COGENERATION PLANT Work order No.: 67 115134
Isolation Plan :

1. System Status Required : [ Required shutdown jR«u\iﬂq Recorded by.

2. Equipment Status Required : || Required shutdown Eﬂ/ Running Approved by

1. Visual Inspection Checked

Lecation Zone Description Equipment Description Normal Fail
E&C ., 181 Floor Female Todet - 1st Floor Photoslectric Smoke Detector (EG221) Mﬂ O
E&C, 181 Floor Male Toilet - 15t Floar Photoslectric Smoke Detector (EG222) m" ]
E&C, 1st Floor Locker RM. 1st Floor Photoelectric Smoke Detector (EG223) Lﬂ/ 5 |
E&C, 1st Floor Laboratory RM, 1st Floor Photoslectric Smoke Detector (EG224) o O
E&C, 1st Floor Utility RM. 1t Floor Photoelectric Smoke Detector (EG225) lﬁ O
E&C, 1st Floor Coeridar - 151 Floor Manual Call Point (EG403) _Y{ [m]
E&C. 1st Floor Comidar - 151 Floor Alarm Bedl 6" (EGT06) ﬂ, O
E&C, 1st Floor Corridor - 18t Flpor Photoslectric Smoke Detector (EG226) H [—]
E&C, 1stFioor Comidor - 15t Floor Smoke Detector (EG22T) !j O
E&C ., 1stFloor Carridor - 18t Floor Manual Call Point (EGA04) [E, O
EA&C, 1st Fioor Caorridar - 15t Floot Alarm Bell 6 (EGT05) o m]
E&C. 18t Floor Electrical RM. 15t Floor Phatoelectric Smoke Detector (EG228) o O
E&C, 1st Floor Electrical RM. 15t Fioor Pratoelectric Smoke Detector (EG229) o =]
E&C, 15 Floor [Electrical RM. 1s1 Floor Pholoelectric Smoke Detector (EG230) ﬂ{ O
E&C . 18t Floor Electrical RM. 15t Fioor Photoslectric Smoke Detector (EG231) o O
E&C. tstFloor Electrical M. 15t Floor Photostectric Smoke Detector (EG232) o 0O
E&C, 1st Floor Electrical RM. 15t Floor Photoelectric Smoke Detector (EG233) ?/ ]
E&C, 1st Floor Electrical RM. 1st Floor Photostectric Smoke Datector [(EG234) -H/ O
EB&C, 1stFigor Elactrical RM. 1t Floor Photoelectric Smoke Detector (EG235) H/ [m]
E&C, 1st Floar Electrical RM. 1st Floor Photoslectric Smoke Detector (EG238) o m]
E&C. 135t Floor Battery RM. 1st Floor Photoslectric Smoke Detector (EG23T) IE( O
E&C, 15t Floor Elacirical RM, 15t Floor Manual Call Point (EG405) [u_,/ Bt
E&C. 1stFloor Electrical RM. 15t Floor Alarm Bell 8" (EGTOT) 'vif! O

Battery RM. 18t Floor Phoioelectric Smoke Detector (EG238) ‘{ ]

RW-FO6-EPMO26 : REV.00: 01-05-2015

1M

Operational Energy Group Limited

SN e e
RW-FO8-EPMO26

Sheat : 2
Cont. : 3

Preventive Maintenance Inspection Form

Appliede to : Fire Alarm Systems

Sita:  RATCHABURIWORLD COGENERATION PLANT Work order No.: ] — 1015194

Isolation Plan :

1. System Status Required : [0 Required shutdown # Running Recorded by, : Date : 2 ﬁ ..1 1 - 2&

2. Equipment Status Required : [ Required shutdown |1 Running Approved by. Date L {/f ! f Lcr

BG4

EG0s

EG2E EGe EGW
@ @
EG2Y B L .
@ f— Gl
P
l p 22
Fer e
o o
EM EGS o

ELECTRICAL & CONTROL BUILDING 1 st FLOOR

RW-FOS-EPMO25 : REV.00 : 01-05-2015
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MONTHLY FIRE EXTINGUISHER CHECKLIST

MONTH...D.&".’I e ....?.?.2..5_......INSPECTED BY:..
1. Any extinguisher showing defects shall be removed fi

rom servic! i!mediate}y,

2. RWC=Ratchburi world cogeneration, First digit=Location (0=common building, 1= Block1, 2=Block2), Second
digit=type of portable fire extinguisher
(1=dry chemical 15 Ibs., 2=C02 10,15 Ibs.,3=C0O2 50 Ibs., 4=SOFTEX 10 Ibs) -001 (number)

3. Each fire extinguisher should be inspected for the following:

MONTHLY FIRE EXTINGUISHER CHECKLIST

MONTH...-;).ﬂ*.‘i‘.b-!.‘!‘.}'.'.".}...1.9.1..(........INSPECTED BY...
1. Any extinguisher showing defects shall be removed from service

mediately.

2. RWC=Ratchburi world cogeneration, First digit=Location (0=common building, 1= Block1, 2=Block2), Second

digit=type of portable fire extinguisher
(1=dry chemical 15 Ibs., 2=C02 10,15 Ibs.,3=C0O2 50 Ibs., 4=SOFTEX

10 Ibs) -001 (number)

n Operating Obvious | Pressure fﬂf*?"! mﬁﬁ.m
Ext. # Location lesignated | “ioitiie facing physical gauge B,'m';',:m Weight
place Sorward damage | reading (KG.) (KG.)
(>90%
| COMMON BUILDING
RWC01-001 Workshop 1% floor. P e S Y
RWC01-002__| Workshop 1" floor. 7. 7 Vi
| RWCD1-003 Workshop 1* fioor. i Fad Vd
RWC01-004 ‘Workshop 1* floor. s e
RWCD1-005__| Workshop 2™ floor: Office s P il
| RWCO01-006 Workshop 2™ floor: Pantry s 7~ Vs P
RWC01-007 Workshop 2™ floor: Stair P s yd
RWC02-001 Warehouse P et e
RWC02-002 Warehouse s s e
RWC02-003 ‘Warehouse o S 7
RW(C02-004 Warehouse b=s 2
RWC01-008 E&C 1* floor: Walk way Fed Pk . P
RWC01-008 E&C 1" floor: Walk way Fal =l i~ -
RWC02-005 E&C 1* floor: Elec. room 7~ 7 P
RWC02-006 E&C 1st fioor: Elec. room ™3l -~ - ol
RWCD2-007 | E&C 1st floor: Elec. room 7~ - -~
RWC02-008 E&C 1st floor: Elec. room Pk Pk
RWC02-009 | E&C 1sl fivor: Elec, room Pl - g 7
RWC02-010 E&C 1st floor: Elec.room - 7 P
RWCD02-011 E&C 1st floor:Battery room 1 e
RWCO02-012 E&C 1st floor:Battery room2 e P
RWC01-010 E&C 2nd floor: Walk way A T i - S
RWC01-011 E&C 2nd floor: Walk way ~ s P
RWC01-012 E&C 2nd floor: Walk way P Pl -~
RWCD2-013 E&C 2nd floor: CCR P P
RWC02-014 E&C 2nd floor: Elec.Room o 7 s i
RWC02-015 E&C 2nd floor: Elec.Room e - z
RWC01-013 22kV SWGR. Building P e Pl |
RWCD01-014 22kV SWGR., Building P = pd pd o e re=hl
RWC02-016 | 22kV SWGR. Building 2 P ¢ Bl ff¢ | =178 |
RWC02-017 22kV SWGR. Building P '~ P I 5.5 | 8.8
RWCD1-015__| 115kV SWGR. Building s Pl P i f
RWCD1-016__| 115kV SWGR. Building padl P - Fal
RWC02-018 115kV SWGR. Building Pl - ~
RWC02-019 115k SWGR. Building ~ i Fia 2
RWCD2-020 WTP Contro! Building o P i
RWC01-017 Auxiliary Boiler P el P
RWCD1- Auxiliary Boiler e i
RWCD1- Auxiliary Boller T AT p
RWCD1-02 Waste Storage P o
RWCD02-02 Waste Storage P o
RWC01-021 Oil Storage - - e
RWC02-022 0il S e 7 e 7
RWCD01-022 | Fire Pump House - v
RWCD01-023 | Fire Pump House -
RWC01-024 | Guard House i o - P
RWCD02-023__| Chemical Storage 7 P e
RWC01-025 | Chemical Storage z i z
RWC01-026 Farmhouse e ~ 2z e
+# [RWC01-027 | Spare (Safety Room) x 7= P2
RWC02-024 Spare (Safety Room) i <
Block1
RWC11-00 Fuel Gas Compressor 11 o 2 e
RWC11-002 Fuel Gas Compressor 11 Vd ~ /
RWC11-003 Fuel Gas Compressor 12 @ i / Z

ey Claim o 691026

Rev.08: 11/11/2024

3. Each fire extinguisher should be inspected for the following:
coz
In Operating Obvi Pressure "-;:i:"'lv Minimum
Ext. # L i lesig i i physical gauge ‘Weight
place T r:,mfd damage | reading av?;c'“.;ﬂ b (KG.)
(>80%
RWC11-004 Fuel Gas Compressor P Wi 7l A P
RWC11-005 Fuel Gas Compressor Vil il it i V4
RWC11-006 | Fuel Gas Compressor < rd pd yd
RWC11-007 | EDG Block1 P 7 d yd
RWG11-00¢ EDG Block1 s 7k P e
RWC11-00 GT11 Area P i Z 7
RWC11-01 GT11 Area - Vs Pt £, pd
RWC11-L HRSG11 Area i 7 7 7 7
RWC11-012 HRSG11 Area - & 7 Z, [
RWC11-0 GT12 Area ~ P i ik r
RWC11-014 GT12 Area i 7~ i & 7
RWC11-015__ | HRSG12 Area 7= : 7 e
RWC11-016 HRSG12 Area -~ P e s
RWC11-017 | Chiller Room Block1 7 P P i
RWC11-0 TG Building Block Vi 7 / .
RWC11-0 TG Building Block P s s
RWC11-02 TG Building Block e #
RWC11-0, STG Building Block1 7o 2 2~
RWC13-0 TG Building Block1 G P - {0 >106
RWC12-0) GT11 SWGR. Building 2 - 19.% >18.2
RWC12-002__| G112 SWGR. Building 7 A 19.9 >17.3
Block2
RWC21-0 Fuel Gas Compressor 21 7 o e
RWC21-0 Fuel Gas Compressor 21 P Pl yd 7
RWC21-0 Fuel Gas Compressor 22 Pl 7 - P
RWC21-004 Fuel Gas Compressor 22 yd e 7 i
RWC21-005 Fuel Gas Compressor 23 e Ve
RWC21-006__| Fuel Gas Compressor 23 7 P 7 Fid
RWC21-007 | EDG Block2 i
RWC21-00i EDG Block? s 7 2 Z
RWC21-00 GT21 Area Vs /7 Z e
RWC21-010 GT21 Area 7 d e yd
RWC21-011 HRSG21 Area T /7 2
RWC21-012 HRSG21 Area 7 I L 7
RWC21-013 GT22 Area 7 7
RWC21-014 GT22 Area Z et Z 3
RWC21-01 HRSG22 Area - 7 4 i P
RWC21-01 HRSG22 Area Z rd iz e
RWC21-017 | Chiller Room Block2 He 7 .// // o
RWC21-018 TG Building Blod ) Vs yd
RWC21-019 TG Building Bloch ¥k i sk s
RWGC21-020 TG Building Block i P X yd 7,
RWC21-021 TG Building Bloc o Pl 7 Vs 7
RWC23-001 TG Building Bloch e P A i v
RWC22-001 GT21 SWGR. Building et s "
RWC22-002__| GT22 SWGR. Building el P / Ve
**NOTE: ! = Satisfactory
X = Unsatisfactory
MNIA = Non Applicable
Remark;

Dry Chemical were replace a new on 25" September 2024 and warranty for 5 years.
CO2 Hydrostatic test on 8" November 2024,
C02 50 lbs. Wheeled Units (Empty 44.2 kg, Wheeled Units 40.8 kg.)

Rev.08: 11/11/2024



RND_06
Rectangle

RND_06
Rectangle


MONTHLY HOSE INSPECTION CHECKLIST MONTHLY HOSE INSPECTION CHECKLIST
CABINET 01 02 03 CABINET 04 05 06
Is overall condition showing corrosion or - Is overall condition showing corrosion or
damage? > - - damage? / 7 -
> 3 > e > - -
Difficult to open? = Va / Difficult to open? /‘ 7 7
Door of cabinet obstructed from opening 180 / / / Door of cabinet obstructed from opening 180 / / /
deprees? degrees?
Identification as containing fire equipment / / / Identification as containing fire equipment // / /
missing? missing?
Visible obstructions? / Visible obstructions? /
HOSE 01FHO1 |01FHO2 |01FHO3 02FHO1 |02FHO2 |02FHO3 (03FHO1 [03FHO2 |03FHO3 [ HOSE 04FHO1 |04FHO2 |04FHO3 05FHO1 |0SFHO2 |O5FHO3 0GFHO1 |06FHO2 |O6FHO3 I
Is there any mildew, cuts, abrasion, or ¥ p . " ~ ~ -, P W Is there any mildew, cuts, abrasion, or . ¥ 5 - .
deterioration evident? i pad ol _ Gl - il - 7 £ deterioration evident? i i Vik ‘ s 7 / il i
- > p P ; - i ? p g / /
Is the coupling damaged? 7 / / / g # P - / ? Is the coupling damaged? P s 3 / o / / # d W
Are there any gaskets missing or damaged? - - i , 2 Are there any gaskets missing or demaged? ¥ ~ .
v s oreame FA WA F, ;5’ dArd ki ra W K Ve B | | 7 | £ FaWAF, & | #
Are the threads not compatible to the / ] / - ’ % Are the threads not compatible to the : . p / / 4
= P Fa W ar il ol 2 |7 | # . NN P / "B avi
coupling? coupling? 77 = _
Is the hose disconnected from the rack nipple / / P / v /,— P , /« Is the hose disconnected fram the rack nipple /-4 /. / /' / /_/ /, 7 //
or valve? 17 or valve?
> 7 ) 7 7
Is the hose test date outdated? 3 / / 2 7 / / / v / / |s the hose test date outdated? / / /4 / / / /
NOZZLE O1FNOL [O1FNO2 [02FNOL |O2FND2 03FNOL [03FNO2 NOZZLE 04FNO1 |04FNO2 05FNO1 |OSFNO2 O06FNO1 |O6FNO2
Gasket missing or deteriorated? 7z a /£ o i / % Gasket missing or deterlorated? Vi 7 7 5 f%
Obstructions? 7 i i [ ‘ I Obstructions? / Z
Nozzle does not operate smoothly? / L / i ¥ 7 Nozzle does not operate smoothly? i pd 7 7
UNDERWRITER PLAYPIPE 01UNO1 |D1UNOZ 02UNa1 [02UNG2 03UNO1 [03UNO2 UNDERWRITER PLAYPIPE 04UNO1 |04UND2 05UNOL 06UNO2
Is overall condition showing corrosion or / V4 / P / Is overall condition showing corrosion or - 7 ’ 2
damage? i > Z £ < / L damage? / ¢ /
i ? P / 4 " ) o p
Is the coupling damaged? 7/ 7 / Y. £ Is the coupling damaged: 7 y A/ 3 /
PLAYPIPE HOLDER 01PHO1 02PHO1 03PHO1 PLAYPIPE HOLDER 04PHO1 05PHOL 06PHOL
Is overall condition showing corrosion or - e ¥ ; Is overall condition showing corrosion or 3 p
d 2 Vi /- 7 d ? /- 72 & Ve
amage? ; / ; amage 7 E d
Is clip lock damage? yd w / Is clip lock damage? P : S S 77 7 Z
BRITISH INSTANTANEOUS ADAPTER 01BA01 |01BAO2 |01BAO3 |01BAQ4 [02BAOL [02BA02 [02BAQ3 [02BAC4 (03BAOL |03BAO2 |03BAO3 |03BAOA BRITISH INSTANTANEOUS ADAPTER 04BA0L1 |04BAO2 |04BA03 |04BA04 [05BAQL |O5BAO2 |05BAC3 |05BA04 [06BAOL |06BAO2 |OGBAC3 |OEBACH
Is overall condition showing corrosion or ¥ 2 - 2 / p y Is overall condition showing corrosion or g g / / 7 4 p
P / /- 7 v / ré / / Y /
damage? " 4 i ’ i i i d i damage? 7 ar / s il ’ = 4 i
Is difficult to coupling? H s p . / y, A v ¥ v . - Is difficult to coupling? e 7 # /" // 2 s / / # ¥ o
PICK HEAD AXE 01PADL 02PAOL 03PADL PICK HEAD AXE 04PAO0L 05PAQL 06PAOL
Is the head fit? F £ Z Is the head fit? 7 ”4 - 7=
Is the pick head axe damage? Z 7 £ Is the pick head axe damage? 7 v
CROWBAR 01CBO1 02C801 03CBO1 CROWBAR 04CBO1 05CBO1 06CBOL
Is overall condition showing corrosion or -3 - Is overall condition showing corrosion or 1 y
k 7 7 £ g Z # 7
damage? 1 damage? _ 7
Is twisted? Fd o 74 Is twisted? o 4
UNIVERSAL SPANNER 01U501 [01US02 |01US03 [01USD4 |02US01 |02US02 |02US03 [02U504 |02USO1 [03USO2 |03USD3 |03US0O4 UNIVERSAL SPANNER 04U501 |04Us02 |04US03 [04US04 |05US01 |05US02 |05USO3 |05US04 |06USOL |0BUSO2 |06USO3 |06US04
Is overall condition showing corrosion or ¥ Ve / - p - P - , - Is overall condition showing corrosion or - - v /,- /
damage? / £, s i 2l ~ / -’ < s il damage? il 7 7 / v / £ i /‘ ) 4 & ¥
Is twisted? 7 / 7 / i 4 i S / v P / Is twisted? P A p / / 7 / / / 7 s J b d
ADJUSTABLE HYDRANT WRENCH 01AWO1|01AW02 02AW01|02AW02 03AWO1|03AWO2 ADJUSTABLE HYDRANT WRENCH 04AWO1[04AWD2 05AWOL |05AW02 06AWD1|06AWO02
Is overall condition showing corrosion or S ~ . s Is overall condition showing corrosion or - - - - Ve
d . / 7 & / ] d 5 v 4 % 7~ & ; 4 4
|camage : % |damager /
Is fit for hydrant? Z | A s P / / Is fit for hydrant? | 7 w P Fs % A
HYDRANT WRENCH 01HWO1 02HWO1 03HWO1 HYDRANT WRENCH 04HWO1 05HWO1, 06HWO01 [
Is overall condition showing corrosion or - S > Is overall condition showing corrosion or P -
>y 7 /, 7| /. / /
damage? p damape?
Is fit for hydrant? Vi / 7 Is fit for hydrant? /‘ 7
7 . é
Remark : V is Satisfactory, X is Unsatisfactory Remark : V is Satisfactory, X is Unsatisfactory
INSPECTED BY:.. Date"l/m/fozf Rev.02: 16/08/2017 INSPECTED BY:... Dateq"l/(?l/gozg— Rev.02: 16/08/2017
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MONTHLY HOSE INSPECTION CHECKLIST

CABINET

07

08

Is overall condition showing corrosion or

damage?

Difficult to open?

Door of cabinet obstructed from opening 180
degrees?

Identification as containing fire equipment
missing?

SN X

\\\\

Visible obstructions?

N

G

HOSE

07FHO1

07FHO2

07FHO3

08FHO1

08FHO2 |08FHC3

09FHOL

Q9FHO2 |09FHO3

Is there any mildew, cuts, abrasion, or
deterioration evident?

/

ol

v

7| &

Is the coupling damaged?

2

/

MONTHLY HOSE INSPECTION CHECKLIST

Are there any gaskets missing or damaged?

Are the threads not compatible to the
coupling?

Is the hose disconnected from the rack nipple
or valve?

7
~
/
r

e Y R

—
~

~
N

—
7 ’ /-
/

r il F

Is the hose test date outdated?

7

s s P I &

e R W

NN NN

> 2

NOZZLE

07FNO2

0BFNOL

Gasket missing or deteriorated?

07FNOL

/

7

08FND2

09FNOL
/

O9FND2
a

Obstructions?

2

Vi

Nozzle does not operate smoothly?

y

s

,

Vil

7/

7

/

UNDERWRITER PLAYPIPE

O7UNOL

07UNO2

Is overall condition showing corrosion or
damage?

7
/

P

0BUNDL

08UND2

09UNO1

F

P

o

03UNQ2

/

Is the coupling damaged?

7

r,

i

P

7

£

PLAYPIPE HOLDER

07PHOL

Is overall condition showing carrosion or

damage?

08PHO1

/

Is clip lock damage?

/

-

09PHOL

/

£

BRITISH INSTANTANEOUS ADAPTER

07BA0L

078A02

078A03

07BAC4

08BADL

08BAO2

08BA03

0BBAD4

09BAOL

09BAOZ |09BAO3 |09BADA

Is overall condition showing carrosion or
damage?

£

/

/

/

"

ra

-

7 7

Is difficult to coupling?

/

/

/

PICK HEAD AXE

Is the head fit?

07PAQL

Is the pick head axe damage?

P

08PADL

P

7

CROWBAR

07CBO1

Is overall condition showing corrasion or

P,

/

08CBO1

7

|damage?
Is twisted?

7

%

7

05CB01

A S

s

K

/

UNIVERSAL SPANNER

07Us01

07Us02

07US03

07US04

08US01

08U502

08Us03

08Us04

03UsS02 j09US03 |09US04

Is overall condition showing corrosion or
damage?

e
/

/

/

7

rd /
7 /7

/,

09Us01
P

/ /S

Is twisted?

/

#

i

/

# /'

Z

/.

ADJUSTABLE HYDRANT WRENCH

07AWO0L

08AWODL

08AW0Z

09AWOL

09AW02

Is overall condition showing corrosion or

damage?

o

07AW02

&

:/4 :

Is fit for hydrant?

/

/

/

B

v

HYDRANT WRENCH

Is overall condition showing corrosion or
darmage?

07HWOL

7
7~

Z

Is fit for hydrant?

0BHWOL)

/

N

Remark : V is Satisfactory, X is Unsatisfactory

INSPECTED BY:...

CABINET 10 11 12
Is overall condition showing corrosion or : >
damage? / / [
Difficult to apen? / / /
¥
Door of cabinet obstructed from opening 180 S/ / /
degrees?
Identification as containing fire equipment / / 2
missing?
Visible obstructions? P /’ P
HOSE 10FHO1 [10FHO2 [10FHO3 11FHOL J11FHO2 |11FHO3 ! 12FHOL [12FHD2 |12FHO3
Is there any mildew, cuts, abrasion, or # ’ - W > / Ve
: ! ! / e
deterioration evident? / 4 # Z / / / / 2
Is the coupling damaged? / & / / v /’ / / P
/
Are there any gaskets missing or damaged? > r - , s
2 i Ll P4 Yavay.
Are the threads not compatible to the / / -
# ; #
coupling? / 7 / / [ /
Is the hose disconnected from the rack nipple > . %% 4 ’ > / /
or valve? i ’ 7/ - Z 7 -
Is the hose test date outdated? 4 Y 3 P Pd 7 o o
NOZZLE 10FNOL [10FNOZ 11FND1 |11FND2 12FNO1 |12FNO2
Gasket missing or deteriorated? 3 Z N ? Jm
Obstructions? / /, ¢%‘ 7 il WW
Nozzle does not operate smoothly? I 7 7 / ok W/y
UNDERWRITER PLAYPIPE 10UNO1 |10UNO2 11UNOT |11UNO2 12UNO1 |12UNO2
Is overall condition showing corrosion or - . - / 4
v ¥ &
damage? ' '3 / Z
Is the coupling damaged? 4 # / p'd ?/ / /
PLAYPIPE HOLDER 10PHOL 11PHOL 12PHOL
Is overall condition showing corrosion or P / f /
damage? / -
Is clip lock damage? / o
.
BRITISH INSTANTANEOUS ADAPTER 10BA01 |10BAD2 |10BAO3 |10BAO4 [11BAO1 [11BA02 [11BA03 [11BACA |12BAD1 [12BA02 [12BA03 |12BAD4
Is overall condition showing corrosion or p 7 . ' -
damapge? & 4 / / 7 / / / £ /7 / /
Is difficult to coupling? 7 P4 s 7 / //' £ /" / Vi
PICK HEAD AXE 10PAOL 11PAQL 12PADL
Is the head fit? 7 Vi 7~
Is the pick head axe damage? 7 Z 7
CROWBAR 10CBO1 11CBO1 12CBO0L
Is overall condition showing corrasion or / 7
damage? /. 7 / & _
Is twisted? P4 17 / #
UNIVERSAL SPANNER 10UsS01 |10US02 |10US03 |10US04 |11US01 |11US02 |11US03 |11US04 |12US01 |12U502 [12US03 [12US04
Is overall condition showing corrosion or ; g - 2 4 -
damage? = / / / / Fd / / ¥ / / /
Is twisted? Ps Pl # / 7 /w’ 7 / P P P ¥
ADJUSTABLE HYDRANT WRENCH 10AWO1|10AW02 11AWO01{11AW02 1ZAWO1[12AW02
Is overall condition showing corrosion or - )
damage? 4 / # /
> > 7 > r
Is fit for hydrant? Ve / s v
HYDRANT WRENCH 10HWO1 11HWOo1 12HWO1
Is overall condition showing corrosion or . ? 7 ; % -
damage? / 7 Vi Z / %
Is fit for hydrant? D 7 / % ¢ /', % 7

Remark : V is Satisfactory, X is Unsatisfactory

.............. Datey\/ol/zﬂzg{

Rev.02: 16/08/2017
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MONTHLY HOSE INSPECTION CHECKLIST

CABINET

13

Is overall condition showing corrosion or
damage?

r;

Difficult to open?

Door of cabinet obstructed from opening 180

degrees?

NN B

Identification as containing fire equipment
missing?

/,

N

4

Visible obstructions?

P

\\\\\\E

HOSE

13FHO1

13FHO2

13FHO3

14FHOL

14FHO2 |14FHD3 15FHO1

/
15FHO2

Is there any mildew, cuts, abrasion, or
deterioration evident?

4

/_.

a

15FHO3 k
d oz o
- vd

#

Is the coupling damaged?

7

#
e

—

Are there any gaskets missing or damaged?

/

Are the threads not compatible to the
coupling?

rd

W W T

Is the hose disconnected from the rack nipple
or valve?

4

/
/

Is the hose test date outdated?

Ve
/

|
B

2 | /

NOZZLE

13FNO2

14FNOL

Gasket missing or deteriorated?

13FNO1
£

.

14FNO2 15FNOL

7

Obstructions?

F;

7

Mozzle does not operate smoothly?

/

UNDERWRITER PLAYPIPE

13UNo2

Z i

15FNO2

2

7/ Z

i

15UND1

Is overall condition showing corrosion or

damage?

13UNOL
e

rd

p;

14UNO1

/.

Vi

14UNO2

V4 //}7

Is the coupling damaged?

7
7

i

PLAYPIPE HOLDER

13PHOL

Is overall condition showing corrosion or
damage?

/-

Is clip lock damage?

14PHO1

15PHO1

'

/
>

4/
/

/

BRITISH INSTANTANEQUS ADAPTER

13BA01

13BA02

13BAD3

13BAD4 |14BADL

/
14BA04

15BA02 |158A03 |15BA04

Is overall condition showing corrosion ar
damage?

il

7

y

/

£ | A

14BA02 |14BA03

& | £

15BA01

T | &

s /7 ,/ .

Is difficult to coupling?

7

/ 7 -

7 7

Al I A B

/ rd
/ /

PICK HEAD AXE

13PA01

14PAOL

15PA01

Is the head fit?

Is the pick head axe damage?

/

=

CROWBAR

14CBO1

15CB01

Is overall condition showing corrosion or
damage?

13CBO1

a
/

7

Vg

Is twisted?

P,

I

%

UNIVERSAL SPANNER

13Us01

13Us02

130503

13U504 |14U501

15U503 |15Us04

Is overall condition showing corrosion or
damage?

7

/-

s

o

il

14U502 [14U503 |14Us04 |15US01

Pl ol I

15U502

2 //

Vi

Is twisted?

/

/

i

£l

7 # / S

/

/' /

ADJUSTABLE HYDRANT WRENCH

13AW01

13AW02

14AWO01

14AW02 15AW01

15AW02

Is overall condition showing corrosion or
damage?

-

'

/

Is fit for hydrant?

7
4

7
/

s

4

Fof #

7

¢ P

/

HYDRANT WRENCH

13HWO1

Is overall condition showing corrosion or

damage?

~
Vd

v

14HWO1

| 15HWO1.

-

/

£

Is fit for hydrant?

/s

/

7 ;

7 5

Remark : V is Satisfactory, X is Unsatisfactory

INSPECTED BY:.

Rev.02: 16/08/2017

MONTHLY HOSE INSPECTION CHECKLIST

CABINET

=
o

17

Is overall condition showing corrosion or

damage?

Difficult to open?

Door of cabinet obstructed from opening 180
degrees?

Identification as containing fire equipment
missing?

Visible obstructions?

L R T

TR R

HOSE

16FHO1

16FHOZ |16FHD3

17FHOL

17FHO2

17FHO3

Is there any mildew, cuts, abrasion, or
deterioration evident?

7

-

7

Is the coupling damaged?

T

b1

Are there any gaskets missing or damaged?

Are the threads not compatible to the
coupling?

Is the hose disconnected from the rack nipple
or valve?

/

% 1% [

Is the hose test date outdated?

N NN S

Y Y I
e Y

V.

s 7% S

NOZZLE

16FNOL

16FNOZ

17FNOL

17FNO2

Gasket missing or deteriorated?

Obstructions?

Nozzle does not operate smoothly?

/

7

z

=

Ps

.

UNDERWRITER PLAYPIPE

16UNOL

16UN0O2

17UNOL

17UND2

Is overall condition showing corrosion or
damage?

/.

i

s

e

/ /

Is the coupling damaged?

s

~

/,

7

PLAYP|PE HOLDER

16PHO1

Is overall condition showing corrosion or
damage?

Va

Is clip lock damage?

17PHO1

s

BRITISH INSTANTANEOUS ADAPTER

16BA01

16BA02

16BA04

17BA01

17BA02

178A03 |17BA04

Is overall condition showing corrosion or
damage?

16BA03
P

AT

7

/

-

il

Is difficult to coupling?

¥

7|7

o

—

7

7

il i

PICK HEAD AXE

16PAOL

17PAO1

Is the head fit?

Is the pick head axe damage?

CROWBAR

16CB01

17CB01

Is overall condition showing corrosion or

damage?

&

Is twisted?

—

A

UNIVERSAL SPANNER

1pguUsol

16Us02 |16US03

16U504

17UsS01

17US02

17US03 [17Us04

Is overall condition showing corrosion or
damage?

il

£ &

/.

3

il

ars

Is twisted?

/

7

i

7

ADJUSTABLE HYDRANT WRENCH

16AWO1

16AW02

17AwW01

17AW02

Is overall condition showing corrosion or

damage?

/

/-

7

Is fit for hydrant?

7

/

—~

HYDRANT WRENCH

16HWO1

17HWO

s

Is overall condition showing corrasion or
damage?

at

Is fit for hydrant?

_

*&&

Remark : V is Satisfactory, X is Unsatisfactory

Rev.02

:16/08/2017



RND_06
Rectangle

RND_06
Rectangle


MONTHLY FIRE HOSE RACK INSPECTION CHECKLIST
FIRE HOSE RACK LOCATION MONTHLY STANDPIPE/ FIRE DEPARTMENT CONNECTION/ FIREWATER SHUT-OFF VALVE
Work Shop E&C Building Office AND CURB VALVE KEY INSPECTION CHECKLIST
- o~ (2] — o~ m =t wn (=] - ~ m b=
§ 8 § % § § § § § § g|1glg]sg HOSE VALVE OUTLETS ; . : - .
CHECK POINT Tl |IS | &S| SF12]S(3|5 g § g % CHECK POINT / STANDPIPE No. [ To1riav2 [02HAD1 [02FADZ [03HADT [03rADZ [04HAGT [04HAG2 |05HAGT [05HA0Z
s|lz|z|ls|ls|ls|<|<|=|=z=|<|<|=<]|= ap missing. . Z
ZilRl|lglg|2|8218]8 g g § g § % Clap gaskets missing or deteriorated. d -~ -~ s
Sl8|18|l8|S8|I=B|&8|8|8|8|]8|18[8]8 Erz hose conrl'lectlcn dilmagzd. - - - 2 & % Z
b o | =t i ~ mis|m|w =l ~ m bt ydrant barrel is in good condition without ; - 3
2121281228888 | 82|22 cracks or comrosion. : 7 d Ll i / 2 E 4 a
T = Valve leaking. 7, -~ - ~ 7 /7 vl i /
s cabinet broken, cloudy or cracke ; . Visible obstructions. /. 7/ ; i /
glazing? Ol / il / s LN | L) A & Accessible and free of obstructions. 7 7 P / /
Cabinet is properly identified and easily / / P : ‘ - N .
: PAWA PAl A Eadl U4 4V > 6 7 8 g 10
zc‘;ess'b::‘ 7 erg CHECK POINT/ STANDPIPE No. e e s o7raoT JorriAvz [08HAOT [08HiADZ |09TADT [00FADZ [10FADT [10HADZ
abinet door will open egrees. . 4 ~ Cap missin 7 s ra V
i 7 7 s P 9. . 4
i Ll 4 dididrdid 4 Cap gaskets missing or deteriorated. 7 Vi 7 7 7 5
All folds of hose are correctly placed over / ; 7 Fire hose connection damaged. I P 74 7 7 - & 7
the pins, inside the hose rack. / / / / " SNl |+ 7| # ol Hydrant barrel isin good condition without / Iz / 7 /- P P 7 :
Nozzle clip is in place and nozzle correctly | g ; . Sits 3 OF oMM 4
i A 4 . 7 7 . 5 Valve leaking. 7 —~ > — —~ ~ o
contained and mounted. / ALl d e 7 il I el i Visible obstructions. 7 < 7 ; i 2 7
Be sure that fire hose rack will swing out Accessible and free of obstructions. / 7 # / % 7 Z- / /
of cabinet, if enclosed, at least 90 L £ X7 # A\ | AN i T = = 7 =
|degrees. e ——— CHECK POINT / STANDPIPE No. [ s [1ariAoT 1211402 [13nADT [1317A02 [141ADT [141AQZ |15HADT [15HAD2
Is water supplied to the valve? Is it . S|/ AN p 7 Cap missing. 7 - 7 P 7 Ve - Vi
/ - rd
leaking? 7|7 # / a5 / Cap gaskets missing or deteriorated. l - s i Ll pd ’ s
For damage to couplings, or hose section, p Fire hose connection damaged. o P /7 Pl j il / /
orlea kersg P & | & vl Il 5741 I il ¢ // / ol 75 7 Hydrant barrel is in good condition without / p / 7 / o / 7 P P
- - cracks or corrosion. < -
All hose threads are local fire department ) Valve leaking. v 7 Va T 7 / % 7 7
or have correct thread adapters provided. | /| / e 2 | # 4 rd / / v P 7/ Visible obslructi?ns. 7 P ;f 7 ’ P I 7 j
Accessible and free of obstructions. £ / 7
Hose threads on female swivel or male
/ / 16 17
coupling are not damaged. 7 L 2 ki d b |\ | CHECK POINT / STANDPIPE No. 16HAD1 [16HADZ |17HADT [17HADZ
i i . - Cap missing. 3 g d
:::&:thi:ei? :::czn.)se ki NN NN LN | 7 & | 7|7 CaE gask:t!; missing or deteriorated. ¥ i / /
= Fire hose connection damaged. P b /
5
Is hose connected to hose rack anpIa,' #| -7 ; P / /7 3, Hydrant barrel is in good condition without /
Check to see that the hose rack nippleis | / | / | / / 2N & A o / ¥ s Grake B eaNtalH / $ rd
not blocked. Valve leaking. /7 7 / 7
To see if nipple is securely attached to Kisible %ITstmc(}i?ns. — / / ? ]
angle hose valve, thru opening in the Pl # vl - - ¢ v A 7 2 | 2| V. RogssINe AN TIEE OF ODSITUBIONS. A
metal hose rack. Be sure nipple is clear of FIRE DEPARTMENT CONNECTION
ghstruction: — CHECK POINT/ Office Workshop GTG11 | E&C Buiding
Inspect threads on hose end of rack nipple| ~ . 4 y FIRE DEPARTMENT CONNECTION No. 010C01]010C02 | 020c01[020C02 | 030C01 [ 03DC02 | 04DC01 [ 04DC02
for damage. i Ed P Ll U i Kl B Rl Call Vg Kl % Inlet caps missing. Z i 7 / i 7
Is the nozzle gasket (On the female end of b Couplings damaged and not rotating smoothly. 7 - i it P £
: 5 il g r / y Clapper valves not closing completely. vl pd £ o vk 7 A
the “PFIlEL in place and in good dAtdrs Pt diata 8 vl L I Gaskets missing or deteriorated. / i i / / P / 7
condition? Visible obstructions. 7 . / P
Remark : v is Satisfactory, X is Unsatisfactory gi';:]cil:] ;iaclsﬁr:;?:ﬂ:aéction — ‘; / % Z // ’ / :’
INSPECTED Bv:._,_ .................. oateinn 2L 0. 2025
INSPECTED BY:
DATE:...
Rev.02 01/04/2018
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MONTHLY STANDPIPE/ FIRE DEPARTMENT CONNECTION/ FIREWATER SHUT-OFF VALVE
AND CURB VALVE KEY INSPECTION CHECKLIST

FIRE WATER SHUT-OFF VALVE
FIRE WATER SHUT-OFF VALVE NO./ SVt S5v02 S\V03 SVo4 S5V05
LOCATION FHBO1 FHB17 FHB02 Guard House2 Guard House2
Drop cover and Shut-off valve is in good condition . , ’ P
without cracks or corrosion £ V& / 7 d
Drop cover is easy to open. / / P
FIRE WATER SHUT-OFF VALVE NO./ SV06 SVo7 S\V08 SV09 SV10
LOCATION CO2 Skid GT11 FHEDS E&C E&C FHB1&
Drop cover and Shut-off valve is in good condition g 4
without cracks or corrosion. / / 4 / /
Drop cover is easy to open. I
FIRE WATER SHUT-OFF VALVE NO./ SV11 SV12 SV13 SV14 SV15
LOCATION GEN.22 GEN.22 FHB14 CEMs22 FHB13
Drop cover and Shut-off valve is in good condition p -
without cracks or corrosion // / / / / 4
Drop cover is easy to open. P
FIRE WATER SHUT-OFF VALVE NO./ S5V16 SV17 SV18 SV19 SV20
LOCATION In front of CEM21 FHB11 FHB10 FHBO7 Sampling room12
Drop cover and Shut-off valve is in good condition ’ y
without cracks or corrosion. / / / / i
Drop cover is easy to open. P Vi £
FIRE WATER SHUT-OFF VALVE NO./ sv21 Sva2 SVv23 Sva4 S5V25
LOCATION FHBOS Chiller Block1 | Sampling room11 FHBO3 FHBOG
Drop cover and Shut-off valve is in good condition - -
without cracks or corrosion. / / / / 4
Drop cover is easy o open. I Pl Vd 4 /-
FIRE WATER SHUT-OFF VALVE NO./ SV26 Svar SVa28 SV29 EVEN
LOCATION STG10-20 FHB12 Cooling Tower2 FHB15 Chiller Block2
Drop cover and Shut-off valve is in good condition
without cracks or corrosion. / / / /j /
Drop cover is easy to open. 4 Z
FIRE WATER SHUT-OFF VALVE NO./ SVa1 Svaz2
LOCATION FHBO08 Cooling Tower1
Drop cover and Shut-off valve is in good condition / /

without cracks or corrosion.

Drop cover is easy to open.

o

INSPECTED BY:..

2[00 Lo

Rev.02 01/04/2018

MONTHLY STANDPIPE/ FIRE DEPARTMENT CONNECTION/ FIREWATER SHUT-OFF VALVE

AND CURB VALVE KEY INSPECTION CHECKLIST

CURB VALVE KEY
CKO1 CK02 CK03 CK04 CKO5
EHRBNVALVEREY NO/LOGATION FHBO1 FHB17 FHBEO0S FHB16 FHE14
Curb Valve Key is in good condition without cracks
or corrosion. / / / " /
CKO6 CKO7 CKO08 CKD9 CK10
CURB VALVE KEY NO./LOCATION FHB13 In front of CEM21 FHE11 FHB10 Pipe rack FHBO7
Curb Valve Key is in good condition without cracks Z = - -
or corrosion. / / A i~ 7
CK11 CK12 CK13 CK14 CK15
RB VALV Y NO.
CURBMALVE HEY ROJLOGATION Sampling room12 FHBOS Sampling room11 FHEOS STG10-20
Curb Valve Key is in good condition without cracks - - -
or corrosion, >l & / / s
CK16 CK17 CK18 CK19 CK20
CURB VALVE KEY NO./ LOCATION FHB12 FHE15 Chiller Block2 FHBO8 FHBO4
Curb Valve Key is in good condition without cracks. - .
or cofrrosion, /7 / / /
CK21
CURB VALVE KEY NO./ LOCATION THBO3
Curb Valve Key is in good condition without cracks /
or corrosion,
wsreeeoov.| GG
DATE: s b 1{01/2@1?
Rev.02 01/04/2018
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MONTHLY FIRE EXTINGUISHER CHECKLIST MONTHLY FIRE EXTINGUISHER CHECKLIST

moNTH...febry ava 1015 INsPECTED BY“ MONTH...&.!’.E‘Z!—.’.?.&".’.‘.’)E..L?.LS.,..INSPECTED BY..._ .....
1. Any extinguisher showing defects shall be removed from service immediately. 1. Any extinguisher showing defects shall be removed from service'immediately.

2. RWC=Ratchburi world cogeneration, First digit=Location (0=common building, 1= Block1, 2=Block2), Secand 2. RWC=Ratchburi world cogeneration, First digit=Location (0=common building, 1= Block1, 2=Block2), Second
digit=type of portable fire extinguisher digit=type of portable fire extinguisher
(1=dry chemical 15 Ibs., 2=C02 10,15 Ibs.,3=C02 50 |bs., 4=SOFTEX 10 Ibs) -001 (number) (1=dry chemical 15 Ibs., 2=C02 10,15 |bs.,3=C0O2 50 |bs., 4=SOFTEX 10 Ibs) -001 (number)
3. Each fire extinguisher should be inspected for the following: 3. Each fire extinguisher should be inspected for the following:
In Operating | Opyjous | Pressure CO2 onky Mifi(:fnm In Op 9 | Obvi P €0z paly Miglgl::m
Ext. # Location gnated | ool facing physical gauge By weighing Weight Ext. # L gnated | Unchunes e physical gauge B;‘mmw Weight
place forwand damage | reading (KG.) (gnﬁh&i place Srcaad damage | reading {KG.) (KG.)
COMMON BUILDING RWC11-004__| Fuel Gas Compressor 12 7/ T 7 7 7
RWC01-001 | Workshop 1° floor. 7 ya /7 7/ RWC11-005 | Fuel Gas Compressor 7 7 A 7
| RWCD1-002__| Workshop 1" flaor. 7 7 o p RWC11-006 | Fuel Gas Compressor 7 7 4 pd P
RWCD01-002__| Workshop 1° floor. 7 7 7 Fad RWC11-007 | EDG Block1 7 7 P 7 7
RWC01-004__| Workshop 17 floor. 7 P 7 7 RWC11-008 | EDG Block1 i 7 P 7
RWC01-005 Woarkshop 2™ floor: Office yd 7 P ol RWC11-008 GT11 Area / 7 rd i Vad
RWCD1-006 | Workshop 2™ floor: Pantry Vd 4 rd Vi RWC11-0 GT11 Area pd yd yd i 7
RWC01-007 | Workshop 2™ floor: Stair i yd yad i RWG11-0 HRSG11 Area 7. 7 Pl 7 Vi
RWC02-001 | Warehouse i P Z £ RWC11-012 HRSG11 Area V4 i Z / 7
RWC02-002 Warehouse 7 o P /. RWC11-013 GT12 Area v 7 - yd S
RWC02-003 Warehouse i i P & RWC11-014 GT12 Area P o prad 7 e
RWCD2-004 | Warehouse 4 7 i 7 RWC11-0 HRSG12 Area 7 74 iz i 7
RWCD1-008 | E&C 1" floor: Walk way I 7 ra 7 RWC11-0 HRSG12 Area 7 7 e Vi P
RWCD1-008__| E&C 1" floor: Walk way 7 7 7 7 RWC11-0 Chiller Room Black1 7 ~ 7 7 il
RWCD2-005 E&C 1" fioor: Elec. room i i 7 Fd RWC11-018__| STG Building Block1 7 el 7 o 7
RWCD2-006 E&C 1st flioor: Elec. room P e i s RWC11-019 STG Building Block1 i P / o
RWCDZ2-007 | E&C 1s floor: Elec. room 7 . 7 / RWC11-020 | STG Building Block1 £ z o /
"RWCD2-008 | E&C 1st floor: Elec. room 7 7l 7 7 RWC11-021 | STG Building Block1 I & 7 i
RWG02-009 | E&C 1st fioor: Elec. room Vi 7 £ 7 RWC13-001 | STG Building Block1 P % z
RWC02-010 E&C 1l floor: Elec.room 7 7 P P RWC12-001 GT11 SWGR. Building P i s "~
RWCO2- E&C 1st floor:Battery room1 yad 74 o7 7 RWC12-002 GT12 SWGR. Building " I i 7
RWCD2- E&C 1st floor;Battery room2 P A 7 Z Block2
RWC01-010 E&C 2nd floor: Walk way il A e i RWC21-001 Fuel Gas Compressor 21 i P i = s
RWCD1-011 E&C 2nd fioor; Walk way i Fd Vi Vd RWC21-002 Fuel Gas Compressor 7 7 7l
RWC01-012 E&C 2nd floor: Walk way Vi Pl P - RWC21-003 Fuel Gas Compressor 22 i 7 it o5 i
RWC02-013__| E&C 2nd floor: CCR P 7 o 7 RWC21-00 Fuel Gas Comy 5 w5 7 7 7
RWC02-014 E&C 2nd floor: Elec.Room 7 BT - Vi RWC21-005 Fuel Gas Compressor 23 i /. 7 F d
RWC02-015 | E&C 2nd fioor: Elec.Room 7 7 7 7 RWC21-006 | Fuel Gas Compressor 23 s £ Z £
RWC01-013__| 22kV SWGR_ Buiding 7 7 7 7 e e e j - £ f Z
RWC01-014__| 22kV SWGR. Building 7 7 7 Z e T o % % ; Ve ;
RWCD2 22kV SWGR. Bullding 7 7 7 i 0 el V4 ya
RWC02-017 | 22kV SWGR. Building il ik 7 SR Re Gz"“‘m Z ’/,. £
RWCO1- 115kV SWGR, Building 7 7 7z 7 BT Raea o e v f v
RWC01-016__| 115KV SWGR. Building 7 £ il 7l RWCI1 013 T &T52 i V4 7 ?
RWC020 5kV SWGR. Building 7 7 Z 7 I Z 4 f §
RWC02-01 115kV SWGR. Building 7 7 ¥ 7 S e GEI;::Ba v % = 4 i
RWC02-020 | WTP Control Building 7 7 7 o T T RS A ya % 5 < 7
RWC01-017 | Auxiliary Boiler . Va yd WG Tt T e v Z £
RWC01-018__| Auxiliary Boiler 7 7 Vil 7 Er SO0 b o Che Z # i
RWC01-018__| Auxiliary Boiler 7 7 7 7 Ross _'g s E g“!{".”‘—sﬁ . f P £
RWC01-020 | Waste Storage 7 7 7 7 T o ore “E:T:ﬁg%gi //, Z ’/, ﬁ 5
ﬂgg g:: g%ﬁgf ; % 5 e RWC21-021 TG Buliding Block 7 7 7 7
RWC02.022__| Oil Storage 7 £ rd 7 s 9.0 | >188 | Eﬁgg;‘ggi G;‘; 5%& E:""" z, Z, £
RWC01-022 | Fire Pump House 7 7 7 ] ] | - . Bullding :; l 5 7
T F—Ll.m Fous Hoves 7 Ve = Z - - . RWC22-002__| G122 SWGR. Building 7 v
RWC01-024__| Guard House 7 Va 7 )
RWC02-023 Chemical Storage 7 g i * NOTE: ! = Satisfactory
RWC01-025 | Chemical Storage 7 7% 7 7 X = Unsatisfactory
RWC01-026 | Farmhouse pal /£ 7 Fd NA = Non Applicable
RWC01-027 ¥ | Spare (Safety Room) - - - - Remark;
;}ti:i’m‘ Spare (Safety Room) Za £ £ Vid Dry Chemical were replace a new on 25" September 2024 and warranty for 5 years.
: CO2 Hydrostatic test on 8" November 2024,
T S | o o ompretaar 1 - - . < CO2 50 Ibs. Wheeled Units (Empty 44.2 kg, Wheeled Units 40.8 kg.)
RWC11-003 Fuel Gas Compressor 12 74 P e yd

Rev.08: 11/11/2024 * Warvanty Claje Rev.08: 11/11/2024
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MONTHLY HOSE INSPECTION CHECKLIST

CABINET 01 02 03
Is overall condition showing corrosion or ~ / /
damage?
Difficult to open? 7 7 v
Door of cabinet obstructed from opening 180 / A
degrees? /
Identification as containing fire equipment 7 / /
missing?
Visible obstructions? A / /
HOSE 01FHO1 |O1FHO2 |01FHO3 02FHO1 |02FHOZ |D2FHO3 03FHO1 |03FHO2 |03FHO3
Is there any mildew, cuts, abrasion, or - / / / /
deterioration evident? & 7 / il / / 7774 i
Is the coupling damaged? / P / / / / / /
Are there any gaskets missing or damaged? 4 3 ~ 2
£l & Ar4Ard Ll Eall W
Are ti'}e threads not compatible to the 7 / / v / 7 P P //
coupling?
Is the hose disconnected from the rack nipple v / / o / / / # //
or valve? ‘
Is the hose test date outdated? / Vs / / / / b 7z
NOZZLE 01FNO1 |O1FNO2 (02FNO1 |02FNO2 03FNO1 |03FNO2Z
Gasket missing or deteriorated? IV 7~ 7
Obstructions? al 7 £ i
Nozzle does not operate smoothly? e i ;é% Vi Vd P
UNDERWRITER PLAYPIPE 01UNO1 |01UND2 02UND1 J02UND2 I 03UNO1 |03UNO2
Is overall condition showing corrosion or / / P / # Vd
damage? i i /5
Is the coupling damaged? i 7 7 7 % ]
PLAYPIPE HOLDER 01PHO1 02PHO1 03PHOL I
Is overall condition showing corrosion or / s Z / /%
damage? W :
Is clip lock damage? 7 P /‘ z
BRITISH INSTANTANEOUS ADAPTER 01BAO1 |01BAO2 |01BAC3 |01BA04 [02BA01 |02BA02 |02BA03 |02BA04 |03BA01 |03BA02 |03BA03 |03BA04
Ids overalpl condition showing corrosion or 7 / /-’ // P /’ / / // s g / Vi
[HEHIEEe! ! 4
Is difficult to coupling? /7 /7 / / P /- /’ /’ Vi v / /
PICK HEAD AXE 01PAOL 02PAOL 03PAO1
Is the head fit? A Z '%A /
Is the pick head axe damage? &
CROWBAR 01CBO1 02CBO1 03CBO1
Is overall condition showing corrosion or ¥ 7 / 7 //
damage? _ 7 7777 12 A4
Is twisted? Vi ’/ //
7
UNIVERSAL SPANNER 01Us01 [01uUs02 Jo1uso3 [o1uso4 [o2usol [ozusez [02uso3 [o2uso4 [oausol [o3uso2 [o3usos [03uso4
Is overall condition showing corrosion or - F - 3 5
mmass? N ZNE L £ 2| £ FlE| £ 7| £
Is twisted? / # V3 / = 7 / / - 2 : 7
ADJUSTABLE HYDRANT WRENCH 01AWO1 [01AWOZ 02AW01|02AW02 03AWO1{03AWD2
Is overall condition showing corrosion or 2 = -
damage? - / ¥ 4
Is fit for hydrant? 7~ / P 15 7
HYDRANT WRENCH 01HWO1 02HWO01
Is overall condition showing corresion or / W 2 / 7
damage? "ﬁ i%
Is fit for hydrant? / 7

Remark : V is Satisfactory, X is Unsatisfactory

Rev.02:16/08/2017

MONTHLY HOSE INSPECTION CHECKLIST

CABINET

o
o

Is overall condition showing corrosion or
damage?

Difficult to open?

Door of cabinet obstructed from opening 180
degrees?

Identification as containing fire equipment
missing?

SN NN (B

Visible obstructions?

\\\ S \\\

HOSE

04FHO1

04FHO2

04FHO3

05FHOL

0SFHO2

05FHO3 06FHO1

06FHO2 |OBFHO3

Is there any mildew, cuts, abrasion, or
deterioration evident?

/

4

Is the coupling damaged?

/

Are there any gaskets missing or damaged?

/

Are the threads not compatible to the
coupling?

T W S e

i [

Is the hose disconnected from the rack nipple
or valve?

r
~
~
&

7

Ry

-
%

Is the hose test date outdated?

/

NN NN NN

5

™

7

7|7
Vi
L7
£
ars
rall B

ONN

ANANANAYAAN

NOZZLE

04FNO1

04FND2

Gasket missing or deteriorated?

7~

Obstructions?

Nozzle does not operate smoothly?

05FNOL

05FN02

=}
5
o
=
S
=4

/

NN

UNDERWRITER PLAYPIPE

04UND1

04UND2

Is overall condition showing corrosion or
damage?

4

/

05UNOT

06UNO1

06UND2

/

S
4

05UNO2

"4

il

Is the coupling damaged?

7

d

PLAYPIPE HOLDER

04PHOL

0SPHOL

06PHOL

Is overall condition showing corrosion or

damage?

/

Is clip lock damage?

—

BRITISH INSTANTANEOUS ADAPTER

04BA0L

04BAO3

04BAD4

i

r

===

05BA0L

05BA0Z

05BA03 |05BA04 |06BACL

06BA02 |06BA03 |06BA04

Is overall condition showing corrosion or
damage?

-

p

/

il

#

/

7 #

Pl Wl Wi

Is difficult to coupling?

7

/

/s

&

7

S vl

PICK HEAD AXE

04PA0L

05PAOL

06PAQL

Is the head fit?

7

Is the pick head axe damage?

CROWBAR

04CBO1

05CBOL

06CBOL

Is overall condition showing corrosion or
damage?

-

Is twisted?

/7

>

-
Z

UNIVERSAL SPANNER

04Us02

04Us03

04Us04

05US01

05US02

05US03 |05US04 |0eUs01

06US02 [06USO3 |06USO4

Is overall condition showing corrosion or
damage?

04US01

7

/

/

=

/

/

Ve

ATl

G

Is twisted?

/

Fa

4

~

-

7 7

A

ADIJUSTABLE HYDRANT WRENCH

04AW01

04AW02

06AWO01

06AW02

Is overall condition showing carrosion or
damage?

7

£

Is fit for hydrant?

7

vl

05AWO1|05AW02

/

il

I

/

/

HYDRANT WRENCH

04HWO1

05HWO!

1

06HWO1

Is overall condition showing corrosion or
damage?

'

Is fit for hydrant?

i

Remark : Vv is Satisfactory, X is Unsatisfactory

Rev.02: 16/08/2017
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MONTHLY HOSE INSPECTION CHECKLIST

CABINET

07

Is overall condition showing corrosion ar
damage?

Difficult to open?

Door of cabinet obstructed from opening 180

£
~
il
—~

NN NN B

Remark : v is Satisfactory, X is Unsatisfactory

degrees?
Identification as containing fire equipment
missing?
Visible obstructions? 7
HOSE 07FHO1 |07FHO2 [07FHO3 08FHO1 |08FHO2 |O8FHO3 | 09FHO1 |0SFHO2 |09FHO3 I
Is there any mildew, cuts, abrasion, or - ; V
deterioration evident? / / / / / / / o /
Is the coupling damaged? / 7 / / 3 /
Are th kets missi d d? / : £ ’ '%""
re there any gaskets missing or damage: / / // / / /* / /
2
Are the threads not compatible to the P'd % # s 4 e
coupling? / / % / / / / # /
Is the hose disconnected from the rack nipple / / / g .
or valve? & / ¥ 4 / / il U il
Is the hose test date outdated? Z 3 7 7 -
07FNO1 |O7FNO2 08FND1 |08FNO2 D9FNO1 |09FNO2
NOZZLE
Gasket missing or deteriorated? v % Vi %%’ i G
Obstructions? / /| 7/ L
Nozzle does not operate smoothly? d WW
UNDERWRITER PLAYPIPE 07UNO1 |07UNO2 08UNO1 |0BUNOZ 09UNO1 [09UNO2
Is overall condition showing corrosion or 2 ’ =
damage? / ’/ / / & -
Is the coupling damaged? / i
PLAYPIPE HOLDER 07PHO1 08PHOL 09PHOL
Is overall condition showing corrosion or / 7 / /
damage? y ;
Is clip lock damage? / 7 7
BRITISH INSTANTANEOQUS ADAPTER 07BA01 [O7BAQ2 |O7BAQ3 |07BA04 |OSBAO1 |OSBAO2 [DSBAO3 [0BBAO4 [O9BADL |09BA02 |09BAO3 |09BAD4
Is overall condition showing corrosion or / / / P / / / / / /
Zl#E
damage? _ _ Z
Is difficult to coupling? N s e Pz /
PICK HEAD AXE 07PAOL 08PAOL 09PADL
Is the head fit? 27
Is the pick head axe damage? A 4% %/
CROWBAR 07CB01 08CB01 | 09CB01
Is overall condition showing corrosion or / / /
darnage? 7 L8 / %
Is twisted? 2! % 7 7 7
Z 77
UNIVERSAL SPANNER 07Us01 |07US02 |07USO3 |07US04 |08USO1 |08USO2 |08USO3 [08USQ4 |09USD1 |09USO2 |09USO3 |09USO4
Is overall condition showing corrasion or / 5 §
damage? / 7 // / / & // b / / /
Is twisted? / z |7 / 7 e 7
(ADJUSTABLE HYDRANT WRENCH 07AWO01|07AW02 0BAWO1]|08AW02 09AWOL|09AWO2
Is overall condition showing corrosion or - g / ‘ /
damage? 7/ / , % il & . /7
s fit for hydrant? raW / 7 rd
HYDRANT WRENCH 07HWO1 0BHWO1 09HWO01
Is overall condition showing corrosion or 7 4
damage? il 7 ) d %% %
Is fit for hydrant? 47 N ¥
4 2% %%

MONTHLY HOSE INSPECTION CHECKLIST

CABINET 10 11 12)
Is overall condition showing corrosion or
|damage? il i -
Difficult to open? # / /
Door of cabinet obstructed from opening 180 / / /
degrees?
Identification as containing fire equipment / /
missing?
Visible obstructions? / P #
HOSE 10FHO1 [10FHO2 |10FHO3 11FHO1 {11FHO2 |[11FHO3 12FHO1 |12FHO2 |12FHO3 I
Is there any mildew, cuts, abrasion, or / # /
deterioration evident? / / / % / 7 / / / 7
Is the coupling damaged? / 7 A /’
Are there any gaskets missing or damaged? v / i / / / %
S  Vavava
Are the threads not compatible to the / /‘ 2 o / K
coupling? / / / - / L /
Is the hose disconnected from the rack nipple / £ / / ' . Z
orvalve? / / b / / /
Is the hose test date outdated? / % / / // //
NOZZLE A10FNO1 |10FNO2 11FNDL [11FND2 12FNO1 |12FNO2
Gasket missing or deteriorated? Z 7
Obstructions? /
Nozzle does not operate smoothly? & < 7
UNDERWRITER PLAYPIPE 10UNO1 |10UNO2 11UNO1L |11UND2 7 12UNO1 |12UNO2
Is overall condition showing corrasion or . - z 7 /
damage? / ~ / b -
Is the coupling damaged? / Fa /“' o F
L
PLAYPIPE HOLDER 10PHO1 11PHO1 12PHOL
|s overall condition showing corrosion or g 2 &
damage? / //1 / /
Is clip lock damage? a /’4 7/ 7
BRITISH INSTANTANEQUS ADAPTER 10BAO1 |10BAO2 [10BAC3 [10BAO4 [11BA01 11BA02 |11BAO3 |11BA04 |12BA01 [12BA02 12BA03 |12BA04
Is overall condition showing corrosion or = / , ‘ 4 4 3 4
7 / 7

damage? / 4 a ! 4 / B / / / /
Is difficult to coupling? 2~ rd / Ve o / 4 4 2 | 7
PICK HEAD AXE 10PAOL 11PA0L 12PA01
Is the head fit? / . %::I/ pl
s the pick head axe damage? Pl 7 7
CROWBAR 10CB01 11CBO1 12CB01
Is overall condition showing corrosion or / / 77 Z 1
damage? = 7 _
Is twisted? & - .
UNIVERSAL SPANNER 10U501 |10US02 |10US03 |10US04 |11USO1 |11US02 |11US03 |11US04 |12USD1 [12US02 |12US03 |12US04
Is overall condition showing corrosion or = 2 - g > 7
damage? / / / / / / < / - _ r/ & /
Is twisted? o / / / / = 7 / =
ADJUSTABLE HYDRANT WRENCH 10AWO1 [10AWO02Z 11IAWO01|11AWD2 12AW01|12AW02 //;7
Is overall condition showing corrosion or - 4 S g
damage? d / / / d < 17
Is fit for hydrant? Ve Wi i 7 & #
HYDRANT WRENCH 10HWO1 11HWO1 12HWO1
Is overall condition showing corrosion or /’ / -
damage? = Z z
Is fit for hydrant? / W 7 7
Remark : V is Satisfactory, X is Unsatisfactory

; L0l
sc_’w/w/l ,,,,,,, 5. Revioz: 16/08/2017
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MONTHLY HOSE INSPECTION CHECKLIST

CABINET 13 14 75
Is overall condition showing corrosion or -
/s
damage? £ / <
Difficult to open? /»' / W
Door of cabinet obstructed from opening 180 / / /
degrees?
Identification as containing fire equipment s P /"
missing? .
Visible obstructions? P 7 P
HOSE 13FHO1 |13FHOZ |13FHO3 14FHOL |14FHO2 |14FHO3 | 15FHO1 J15FHO2 |15FHO3 l
Is there any mildew, cuts, abrasion, or ; - 7 - 7 P F P ? 7
deterioration evident? / # il é % il 7 24 7 ¥ ¥ - /
. 3 7 7 > = , > >
Is the coupling damaged / / v S P & / / %
Are there any gaskets missing or damaged? i / g / , %
Ve . £l | LB A | & | & # | | A
Are the threads not compatible to the v . v 7 .
coupling? / s - / il
Is the hose di ted fi th k nippl ; , g / -
s the hose disconnected from the rack nipple 7 P & P 7 Vo % / /
or valve? |7 j
Is the hose test date outdated? / P P Ve o / / P
NOZZLE 13FNO1 [13FNO2 14FNO1 |14FNO2 15FNO1 |15FNO2
Gasket missing or deteriorated? yd % i 4
Obstructions? P P W/
Nozzle does not operate smoothly? 4 / /
UNDERWRITER PLAYPIPE 13UNO1 [13UND2 14UNO1L |14UNO2 15UNO1 |15UNO2
Is overall condition showing corrosion or 3 g o 2
damage? - / 4 / / /
Is the coupling damaged? P 7 i 7
PLAYPIPE HOLDER 13PHO1 14PHDL I ___ |1sPHO
Is averall condition showing corrosion or e / S 2% / ﬂ
damage? / 7 ‘%’ .
Is clip lock damage? |7 1 /{ Z
BRITISH INSTANTANEQUS ADAPTER 13BA01 |13BA02 |13BA03 |12BAD4 |14BA01 [14BA02 |14BA03 |14EAD4 [15BAD1 |15BA02 |15BA03 [1SBAD4
Is averall condition showing corrosion or # / / e / g
il Ve / /
damage? _ ! 4 ‘/, : / / /, / ¥ <
Is difficult to coupling? A / P Vg 7 / K / 7
PICK HEAD AXE 13PAOL 14PAOL 15PADL
Is the head fit? 7 %q, Z il W
Is the pick head axe damapge? Vil 1 7
CROWBAR 13CB01 14CBOL 15CB01
Is overall condition showing corrosion ar i 7 // 7 7
damage? 2 %
Is twisted? V' /
UNIVERSAL SPANNER 13US01 [13US02 |13Us03 |13US04 |14USO1 [14US02 |14USO3 |14US04 [15US01 |15US02 [15US03 |15US04
Is overall condition showing corrosion or 7 Ve > ol > / ; P ¥
damage? / 7 | i 4 /4 / - Va y A / : :
Is twisted? i Pl / Z | 7 3 7 |
ADJUSTABLE HYDRANT WRENCH 13AW01 |13AW02 14AW01 |14AW02 15AW01 [15AW02
Is averall condition showing corrosion or - g /" / / -
damage? # / /4 7
Is fit for hydrant? /, / / v 4 P4 b3
HYDRANT WRENCH 13HWOL 14HWOL 15HWO01
Is overall condition showing corrosion or e s /Y
5 # Vi /
damage?
Is fit for hydrant? /' / m/ / 1 ﬁ
77

Remark : V is Satisfactory, X is Unsatisfactory

1f

Date s

Rev.02: 16/08/2017

MONTHLY HOSE INSPECTION CHECKLIST

CABINET 16 17
Is overall condition shawing corrosion or 7
7

damage? / / Z
Difficult to open? / &
Door of cabinet obstructed from opening 180 / /
degrees?
Identification as containing fire equipment / /
missing?. .
Visible abstructions? I
HOSE 16FHO1 |16FHO2 |16FHO3 17FHO1 [17FHO2 |17FHO3 :"“
Is there any mildew, cuts, abrasion, or , e - 2% ¥

/ ¥
deterioration evident? £ il 8 ul Aars “’%ﬁf"
Is the coupling damaged? P s 47

~
Are there any gaskets missing or damaged? P / 7
Ve ¢ § # | & || & 'ArAra

Are the threads not compatible to the P Pé / /’ / / /% 7Y /é
coupling? / 2% A ,-,-%
Is the hose disconnected from the rack nipple / . 7 75
or valve? Cal - / / il / 77 ¥ 7
Is the hose test date outdated? 7 Z % / / %‘
NOZZLE 16FNO1 |16FNO2 17FNOL |17FNOZ
Gasket missing or deteriorated? 7 7 Z
Obstructions? /s i 4
Nozzle does not operate smoothly?
UNDERWRITER PLAYPIPE 16UNO1 | 16UNO2 17UNO1 [17UNO2
Is overall condition showing corrosion or - g
damage? 4 / / /
Is the coupling damaged? 7
PLAYPIPE HOLDER 16PHOL 17PHO1
Is overall condition showing corrosion or / /
damage? #
Is clip lock damage? / // 7 4
BRITISH INSTANTANEOUS ADAPTER 16BA01 |16BA02 |16BA03 |16BA04 [17BA01 |178A02 |178A03 |17BA04 Z
Is overall condition showing corrosion or / P - %
damage? i / / / / '/ / /
Is difficult to coupling? 7 7 7 // /
PICK HEAD AXE 16PA0L 17PA01
Is the head fit? & 7
Is the pick head axe damage?
CROWBAR 16CBOL 17CB01
Is overall condition showing corrosion or / e
damage? %
Is twisted? Ve 47
UNIVERSAL SPANNER 16US01 |16USD2 |16USD3 |16US04 |17US01 |17US02 [17US03 |17US04 4%
Is overall condition showing corrosion or e P . - /’/

£ & F o) £ ]
damage? i = Z
Is twisted? /! i - | 2 7
ADJUSTABLE HYDRANT WRENCH 16AW01|16AW02 17AW01|17AW02
Is overall condition showing corrosion or / / /» / 17
damage? / 7% 1
Is fit for hydrant? 7 A

%
HYDRANT WRENCH 16HWO1 17HWO1 é Z
Is overall condition showing corrosion or / / 47
damage? / / 2
Is fit for hydrant? /
A !

Remark : V is Satisfactory, X is Unsatisfactory

INSPECTED BY:..

Rev.02: 16/08/2017
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MONTHLY FIRE HOSE RACK INSPECTION CHECKLIST

CHECK POINT

FIRE HOSE RACK LOCATION

Work Shop

E&C Building

Office

No.1 00SGA62AA001

002

No.2 00SGAB2AA

003

No.3 00SGAB2AAI

No.4 00SGAB2AADD4

No.1 005GAB4AADD1
No.2 00SGAB4AADD2

No.3 00SGAB4AADD3
No.4 00SGAB4AADD4
No.5 00SGAB4AADDS
No.6 00SGAB4AADD6
No.1 00SGAB3AAD01

No.2 005GAB3AADD2

No.3 005GAB3AADD3

No.4 00SGA63AA004

Is cabinet broken, cloudy or cracked
|glazing?

S

N\

Cabinet is properly identified and easily
accessible.

ol I

~

N

Cabinet door will open 180 degrees.

Se | ™ %

All folds of hose are correctly placed over
the pins, inside the hose rack.

X

N

MNozzle clip is in place and nozzle correctly
contained and mounted.

s % %0 &

N | S

i ) O I

Nl ol S PR
~,
ETEIEER
NP | e ] s [

Be sure that fire hose rack will swing out
of cabinet, if enclosed, at least 90
degrees.

R e

e

sl = s s %

~

‘\

S

-

Is water supplied to the valve? Is it
leaking?

~

~

"\

ol NN N

MONTHLY STANDPIPE/ FIRE DEPARTMENT CONNECTION/ FIREWATER SHUT-OFF VALVE
AND CURB VALVE KEY INSPECTION CHECKLIST

HOSE VALVE OUTLETS

1

2

3

4

CHECK POINT / STANDFIPE No.

D1HADT

01HADZ

02ZHAD1

02HADZ

03HAD1 |03HADZ

04HADT

04HADZ

05HADT |05SHADZ

Cap missing. 5

P

£

a

Z

Cap gaskets missing or deteriorated.

4

7

Fire hose connection damaged.

v

Hydrant barrel is in good condition without
cracks or corrosion.

vz

/.

Valve leaking.

NN NN

NN N

7
g |
£

Visible obstructions.

NN NN

7

NN YN

7
d
/
Fif

N

Accessible and free of obstructions.

NINN N NN

/

CHECK POINT / STANDPIPE Mo.

6

7

8

9

10

06HAD1

06HAD2

07HAD1

07HADZ

08HAD1 |0BHAOZ

08HAD1

D89HADZ

10HAD1

Cap missing.

T

il i

Cap gaskets missing or deteriorated.

-

Z
<

yd s

[Fire hose connection damaged.

Hydrant barrel is in good condition without
cracks or corrosion.

7
&

/.

Valve leaking.

Visible obstructions.

NN NN

/
e
7

NN N NND

-

N

Vd
P

Accessible and free of obstructions.

NN N NNN

NN N NN

NN NN

NNNAN

CHECK POINT / STANDPIPE No.

11

12

13

14

15

11HADT

11HAD2

12HAD1

12HAD2

13HADT |13HADZ

14HAD1

14HADZ

15HADT |15HADZ

Cap missing.

S

7ol W

s

4

o

For damage to couplings, or hose section,
or leakers.

%

%

R

O e T I W O e T T R
o

% 17| %
=

\\

Sl S PSSR NS

Cap gaskets missing or deteriorated.

RYAN

z
'

v

Ve

Fire hose connection damaged.

e

7/

i

7

All hose threads are local fire department
or have correct thread adapters provided.

NN

RN SIS ENE Y

N
L
\

™

Hydrant barrel is in good condition without
cracks or corrosion.

/.

e

S

a3 7

Valve leaking.

/.

Visible obstructions.

NNNEN

NN N N

NNN N

NN N

-

NN

Hose threads on female swivel or male
coupling are not damaged.

N

S

Accessible and free of obstructions.

Correct female hose coupling swivel
|gasket is in place.

~
N

NNEINE

Ne| X)X

CHECK POINT / STANDFPIPE Mo.

16

17

16HADT

16HADZ

17HAD1

Cap missing. S

Fd

17HADZ
Ve

Is hose connected to hose rack nipple?
Check to see that the hose rack nipple is
not blocked.

N\

Cap gaskets missing or deteriorated.

rd

Fire hose connection damaged.

LN

Vs

Hydrant barrel is in good condition without

cracks or corrosion. 4

To see if nipple is securely attached to
angle hose valve, thru opening in the
metal hose rack. Be sure nipple is clear of
obstruction.

Valve leaking.

NN NN

b N

Visible obstructions.

Y S BN

Accessible and free of obstructions.

NN NS

FIRE DEPARTMENT CONNECTION

Inspect threads on hose end of rack nipple
for damage.

CHECK POINT /

FIRE DEPARTMENT CONNECTION Mo.

Office

Workshop

GTG11

E&C Building

01DCo1

01DC02

020C01 | 02DC02

030C0

1]03DC02

04DC01 | 04DC02

Is the nozzle gasket (On the female end of
the nozzle), in place and in good
condition?

/

Inlet caps missing.

7

p £

F

Couplings damaged and not rotating smoothly.

/-

Clapper valves not closing completely.

¥

Gaskets missing or deteriorated.

/
/

L

Remark : v is Satisfactory, X is Unsatisfactory

Date:...

L§)ar /2015

Visible obstructions.

Check valve leaking.

rd

7
o
4

/

SN S

Sign indicating connection present.

NN \\_\,

o e ¥ B
SN

INSPECTED BY:...|

s g ey [oesy

Rew.02 01/04/2018
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MONTHLY STANDPIPE/ FIRE DEPARTMENT CONNECTION/ FIREWATER SHUT-OFF VALVE
AND CURB VALVE KEY INSPECTION CHECKLIST

FIRE WATER SHUT-OFF VALVE
FIRE WATER SHUT-OFF VALVE NO./ SV01 svoz2 sVo3 SVo4 S\V05
LOCATION FHEO1 FHB17 FHBO2 Guard House2 Guard House2
Drop cover and Shut-off valve is in good condition . " .
without cracks or corrosion, /s 7 / / o
Drop cover is easy to open. i e
FIRE WATER SHUT-OFF VALVE NO./ SV06 = 5vo8 SV09 SV10
LOCATION CO2 Skid GT11 FHBO9 E&C E&C FHB16
Drop cover and Shut-off valve is in good condition
without cracks or corrosion. / / / /:‘ /
Drop cover is easy to open. y P P 7/ o
FIRE WATER SHUT-OFF VALVE NO./ SV11 SV12 SV13 SV14 SV15
LOCATION GEN.22 GEN.22 FHE14 CEMs22 FHB13
Drop cover and Shut-off valve is in good condition -
without cracks or corrosion. / / / / 7
Drop cover is easy to open. / / Vd
FIRE WATER SHUT-OFF VALVE NO./ SV16 Sv17 SV18 SV19 SV20
LOCATION In front of CEM21 FHB11 FHB10 FHBO? Sampling room12
Dirop cover and Shut-off valve is in good condition - -
without cracks or corrosion. / / 7 / ./
Drop cover is easy to open. 7 7
FIRE WATER SHUT-OFF VALVE NO./ Sv21 svaz2 SV23 S\Va24 SV25
LOCATION FHEOS Chiller Block1 | Sampling room11 FHBO3 FHEOG
Drop cover and Shut-off valve is in good condition , 4 ~
without cracks or corrosion. /_ '/ / / <=
Drop cover is easy to open. T e i
FIRE WATER SHUT-OFF VALVE NO./ SV26 sva7 sSvas Sv29 SVao
LOCATION STG10-20 FHB12 Cooling Tower2 FHB15 Chiller Block?
Drop cover and Shut-off valve is in good condition - - = -
without cracks or corrasion. Z / / / / A 4
Drop cover is easy to open. e 7 / 7
FIRE WATER SHUT-OFF VALVE NO./ SV31 SV3z2
LOCATION FHB08 Cooling Tower1
Drop cover and Shut-off valve is in good condition /
without cracks or corrosion.
Drop cover is easy to open. /
q y 4
DATE: “q“’ L ] el
Rev.02 01/04/2018

MONTHLY STANDPIPE/ FIRE DEPARTMENT CONNECTION/ FIREWATER SHUT-OFF VALVE

AND CURB VALVE KEY INSPECTION CHECKLIST

CURB VALVE KEY

Curb Valve Key Is in good condition without cracks
o COrrasion.

INSPECTED BY:.........

DATE:

CKO1 CKO2 CKO3 CKO4 CKO5
CURB VALVE KEY NOJLOCATION FHBO1 FHB17 FHEDS FHE16 FHB14
Curb Valve Key is in good condition without cracks :
or corrosion. / / / / /
CURB VALVE KEY NO./ LOCATION LR Cko7 Ciop CHOY 5L
FHB13 In front of CEM21 FHE11 FHB10 Pipe rack FHBO7
Curb Valve Key is in good condition without cracks
or corrosion. / / / / /
CK11 CK12 CK13 CK14 CK15
CURB VALVE KEY NO./ LOCATION Sampling room12 FHBOS Sampling room11 FHBOS STG10-20
Curb Valve Key is in good condition without cracks
or corrosion, / / / / ~
CURB VALVE KEY NO./ LOCATION CK16 cK17 _CK1B CK19 CK20
FHB12 FHB15 Chiller Block2 FHBOB FHBO4
Curb Valve Key is in good condition without cracks 4 - p .
or corrosion. / / Vi - -~
CURB VALVE KEY NO./ LOCATION £rel

Rev.02 01/04/2018
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TYPICAL INSTALLATION

TYPIGAL [RSTALLATION
FINERATER SHUT-OFF VALVE

TYPICAL INSTALLATION

OGTROOR FIRE HYDRANT

TYPICAL IRSTALLATION

0

1. THES LAVONT NN GRLY THE LOGATION OF ALL GUTOROR FIRE WA
D COVERMIE NEA.

1 ML COSO{RATTY BE I8 ETHS SLEs CTRERNE ST
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Safety Talk List Safety Talk List
Date Topic Talker Department Picture Date Topic Talker Department Picture
1-Jan-25 New Year 19-Jan-25
2-Jan-25 Block 2 Plant Shutdown *
20-Jan-25 Hoauihn o3 linasuesdw Mrs. Nannalin L. Admin. . '
3-Jan-25 nsdiAnE1 U911 Shutdown Mr. Nattawut N. Operation Manager o =
g o —
AR 21-Jan-25 Plant Objective UHUN Admin Mr. Apichart K. Plant Manager i
5-Jan-25
v, . o . g
6-Jan-25 M3suveted1nlanany Mr. Pattarat N. Admin. P \ o ——
22-Jan-25 m3nasudenimaedilasany Mr. Sittipong C. Mechanic = 2 o
—-— — - -
7-Jan-25 ﬂu"}ﬂqa (Critical Task) Mr. Apichart K. Plant Manager Fuva Uszmansuaiaan Tz dunsous Foq
m 23-Jan-25 . vod e o we Mr. Nopparat P. Safety
néngasmsineusugnitaazimihindudiusoon
&=
2y dZ - o ; b
Maizeuinni@es tazmsinlszaunsel s - Ly Ao e -
8-Jan-25 Y Mr. Jirawat T. Maintenance Manager . - . 35ms landinin Nos Lwaﬂaanudu PM2.5 o
AWAULDI - = = 24-Jan-25 , Yy Mr. Pisit A. Operation ~ v -
L . . INYNADY =
. = 25-Jan-25
p oot ot ; &
9-Jan-25 PUI WITV.ANVUADANYD HITUD gNIN Mr. Nopparat P. Safety - 26-Jan-25
| = .
10-Jan-25 27-Jan-25 myianuveslafen Ms. Pawarat K. Admin. S N
11-Jan-25 -
12-Jan-25 = ___. =
13-Jan-25 — =
e 28-Jan-25 KPI Muanuilasasis Mr. Apichart K. Plant Manager
14-Jan-25 KPI M1 Maintenance and Operion Mr. Apichart K. Plant Manager o
A an o -
nsfiAny giAmasa Ilyusunnmsiu
29-Jan-25 Y o e A . Mr. Thanin L. Electrical
milFnunumaeunieains
15-Jan-25 nIdiAn qﬁiﬂ‘mqmﬂﬂuﬁu Mr. Amornchai K. Control and Instrument
30-Jan-25 MyguTEn
Fuva Jszmansuafadmsuazduasewms sy oq -1 o 4o , o . e
. 31-Jan-25 mavhnuluidueinmaedinlasasiy Mr. Klanarong W. Operation i o 8 i
16-Jan-25 | wedninuai 35013 nazidoulyvmssainiuiinwams Mr. Nopparat P. Safety - -
asdvaevuazsuseszun Iihuazys dasiliih e :-_ B s e———
L
17-Jan-25 msvaszidouiite Mr. Suchart H. Operation 1
18-Jan-25




Safety Talk List

Safety Talk List
Date Topic Talker Department Picture
18-Feb-25 msvuiilaeasiy Mr. Apichart K. Plant Manager
- Sy @
19-Feb-25 mwiamq”lm]”u?l Mr. Sayan P. Mechanic -
20-Feb-25 wihmnilestuasiall Mr. Nopparat P. Safety
, . = ey,
21-Feb-25 | sz Tosriveamslsziiuainundoanouianaiu | Mr. Wuttichai S. Operation w w
= i
22-Feb-25
23-Feb-25
o Yo @ . = -
24-Feb-25 hawsn Tulshia Ms. Pawarat K. Admin. . «
-_— - -— -—
25-Feb-25 myhauuuigeedalaeasny Mr. Apichart K. Plant Manager
=
26-Feb-25 maUFuinamlndareTuiusaga Mr. Bunphot S. Electrical . "
27-Feb-25 nsdidnn Tl lsanaeiousing Mr. Nopparat P. Safety
28-Feb-25 ynumvesvesiluiidueinmea Mr. Phatsanai P. Operation

Date Topic Talker Department Picture
1-Feb-25
2-Feb-25
3-Feb-25
4-Feb-25 | wihfwesdiiuavessuamlufisueima Mr. Apichart K. Plant Manager
@
5-Feb-25 | nsdiiny gudmaludauan Taudufinan Mr. Prayod P. Control and Instrument
. P RS A
6-Feb-25 suanennseuilan lilimsuiun Mr. Nopparat P. Safety
_- el

7-Feb-25 mydfiaaulunsueima Ms. Chadaporn K. Chemist @

» ' W
8-Feb-25
9-Feb-25

S = . ¢ I

10-Feb-25 10 S5aanmsIu Mr. Vorawit P. Admin, . - .

- 2 5

wanms 5G dmsumsniAmsudilain
11-Feb-25 2 v 4 Mr. Apichart K. Plant Manager
Nugmlinsaganga
12-Feb-25
%l!iN ﬂigfﬂﬁﬂﬁgvﬁﬂiqﬂﬁ“’iﬂiiu !AifN HIIAINII
13-Feb-25 | armnlasasufipadumssamsamaiiluTsam Mr. Nopparat P. Safety
ATIMNTIN W.A.2565 e 1‘
14-Feb-25 FEmsldtanasednlasasdiy Mr. Yotin S. Operation N
i=A

15-Feb-25
16-Feb-25
17-Feb-25 nmnownaln Mrs. Nannalin L. Admin, "




Safety Talk List
Date Topic Talker Department Picture
1-Mar-25
2-Mar-25
3-Mar-25
as A4 o & o =
4-Mar-25 NIUANHT NMTIFOUDUFDINAITEIUA Mr. Nopparat P. Safety
9 o A o .
mitloeiuniens Trip Taomsnsveon
5-Mar-25 Mr. Amornchai K. Control and Instrument
Alarm 910 DCS
—
a ¥ a
6-Mar-25 uwuigﬂmuﬂﬁa"lami:mﬂ Mr. Nopparat P. Safety
=
7-Mar-25 manaoudodiloedinlaeany Mr. Puchong Y. Operation "
8-Mar-25
9-Mar-25
ko i1
10-Mar-25 msiloariu Heat Strok F1anth¥ou Mr. Vorawit P. Admin.
11-Mar-25 foydnpal NFPA Diamond Mr. Apichart K. Plant Manager
12-Mar-25 guﬂiWHﬂWﬂL?ﬂNﬁﬂllﬁ:“WﬂiﬁWUﬂW“ﬂQﬂNWU Mr. Somchai C. Mechanic
Fu Uszmansuafaansuazdunseansaay 309 - =
13-Mar-25 MnuanasgugUnssifuasesnnuasasiy Mr. Nopparat P. Safety
dnyana WAl bE&d
g 1|
14-Mar-25 masmsmuanuasasslulsenu Mr. Chaowalit H. Operation '
g _w
15-Mar-25
16-Mar-25
17-Mar-25 TsnnTlugramiiou Mrs. Nannalin L. Admin.

Safety Talk List

Date Topic Talker Department Picture
18-Mar-25 6 TunBUMIMIBAUHNATA T UALTW Mr. Apichart K. Plant Manager
19-Mar-25 umﬂf]u“émﬁ%ﬁaé”umwﬁ'mﬁ JSA Mr. Thanakorn M. Electrical ol l

&
]
20-Mar-25 saseRvuIYasade Mr. Nopparat P. Safety
21-Mar-25 m3l#AT09 AED agms CPR Ms. Chadaporn K. Chemist
N,
22-Mar-25
23-Mar-25
24-Mar-25 Usz Tomiveanzeada Ms. Pawarat K. Admin. " .
25-Mar-25 wsomlumsldfingdeas Mr. Apichart K. Plant Manager
26-Mar-25 13 Safety Talk AOUIETHIIU Mr. Kittinan T. Control and Instrument
27-Mar-25 mimﬁ'mmivhumwﬁ'mgaﬂmwaw‘%ﬁﬂ Mr. Nopparat P. Safety
28-Mar-25 anuasanslumshauuungs Mr. Puchong Y. Operation
29-Mar-25
30-Mar-25
. - Bei -

31-Mar-25 | szianvestiduimaazilszinnveaienag Mr. Pattarat N. Admin. c




Safety Talk List

Date Topic Talker Department Picture
20-Apr-25
21-Apr-25 Tsalanaiden Mrs. Nannalin L. Admin.
22-Apr-25 wihilusugniduveudazau Mr. Nopparat P. Safety
23-Apr-25 5 AunaIn i FIa Mr.Amornchai K. Control and Instrument
24-Apr-25 uwmgmﬁu"lw"lwﬂ Mr. Nopparat P. Safety
25-Apr-25 mstlestuasieanilicn Mr.Wauttichai S. Operation & e
a
26-Apr-25
27-Apr-25
A3 g ' e o a A il . .
28-Apr-25 miﬂumwuiuﬂmwuﬁau@umwmwsavln Mr.Vorawit P. Admin.
@ Armind 505 = Safety Data Sheet e
29-Apr-25 Safety Data Sheet Mr. Apichart K. Plant Manager P
30-Apr-25 msld90 Forklift ¥anriieu Mr.Thanong N. Mechanic

Safety Talk List
Date Topic Talker Department Picture

1-Apr-25 msaaduluaudeaths Mr. Nattawut N, Operation Manager
2-Apr-25 | USsmuezinalumshauediilaensiy Mr. Jirawat T. Maintenance Manager
3-Apr-25 FifiReudefauruduing Mr. Nopparat P. Safety
4-Apr-25 msldsaunedetanany Mr. Narong K. Operation L

- 0 5
5-Apr-25
6-Apr-25
7-Apr-25
8-Apr-25

ax 5 do & | a .

9-Apr-25 nsaanmdonasivihaudnlnd Mr. Nattawut K. Electrical m

R = .1
10-Apr-25 | avwnlasaselumsiemlndiuaaheduun | Mr. Nopparat P. Safety

w

- - i
11-Apr-25 VANMENITO Mr. Chokchai J. Operation ~ "
12-Apr-25 Holiday Songkran
13-Apr-25
14-Apr-25
15-Apr-25
16-Apr-25
17-Apr-25
18-Apr-25 Behavier Base Safety: BBS Mr. Tanon H. Operation ~ - [2]

19-Apr-25




Safety Talk List

Date Topic Talker Department Picture
1-May-25 JULTINY
=] v d = £ . e #
2-May-25 nsdiane Indaduasall T Mr.Suchart H. Operation .
3-May-25
4-May-25
5-May-25 Junasuena
Y . e X o n
gulnsaiiminez Ishafigaamnssuall O mdietimemea
6-May-25 Y Mr. Apichart K. Plant Manager .
NITADIN “
» b G0 0
ad EY @ 3 . a7 e =
7-May-25 10 aquﬂmnu'lﬂ"lwu Mr. Bunphot S. Electrical -
8-May-25 | armilaeadelumsihamindaeluiiusegs | Mr. Nopparat P. Safety
anudngueInInnHeuiulszansam
9-May-25 . J . Mr.Tanon H. Operation i = L.
msanutazaNulasany - :
.
10-May-25
11-May-25
12-May-25
13-May-25 M3TuVaeany (Defensive Driving) Mr. Apichart K. Plant Manager
&
LA Y o
14-May-25 wsmnesiuluihea Mr.Prayod P. Control and Instrument 4 i
—.w -— -—
15-May-25 | msutetszinnves Muazsiinueadesdumas | Mr. Apichart K. Plant Manager
16-May-25 duasonnmaslaini Mr.Klanarong W. Operation L

17-May-25

Safety Talk List
Date Topic Talker Department Picture
18-May-25
“ s ) - PN
19-May-25 sz Tomivesmsvinndon Ms.Pawarat K. Admin I . S
— — = _'W
R o o
@ o e e -
20-May-25 anuasasylumsiauiuiiula Mr. Apichart K. Plant Manager
&
=
21-May-25 Breaker ﬁu@'ﬂ Mr.Thanakorn M. Electrical
22-May-25 uwugmﬁuﬁwhu Mr. Nopparat P. Safety
P , ot R e
23-May-25 ginsaiflesiudunsiodiuyana Mr.Suchart H. Operation ) It
24-May-25
25-May-25
- N Y
: [———
26-May-25 | wansssu i hlganudidalumsie Mr.Pattarat N. Admin. m—
-
A 4 a1 Y and a o e
FUAUREUNEMIIBINUNEURTUNYBE
27-May-25 o Mr. Apichart K. Plant Manager
[SYELI
28-May-25 Arc Flash taz3smsvamiednailasany Mr.Thanin I. Electrical
29-May-25 msasrannuasadelumsldsausu Mr. Nopparat P. Safety
30-May-25 FEmsaunandadamsinall Mrs.Chadaporn S. Operation
31-May-25




Safety Talk List

Date Topic Talker Department Picture
. —— L0 G2 -men
19-Jun-25 m3idonlfinseadumas Mr. Nopparat P. Safety = == T
¢ e e o0 0
% e 0 = @
o ay o o oy, :-“.'I s
20-Jun-25 sruaasuauasasslumsriiaom Mr.Sychart H. Operation
21-Jun-25
22-Jun-25
23-Jun-25 msemans fumsihauednlaoasi Mr.Pattarat N. Store i
24-Jun-25 malfiRamuuigeedinlasads Mr. Apichart K. Plant Manager @
.
, — RN
25-Jun-25 mmﬂaaﬂﬁﬂ“lumiﬁwmuuﬁm Mr.Sompop C. Control and Instrument = .
26-Jun-25 N13R39ADU Webbing Sling nouldau Mr. Nopparat P. Safety
. e —" T
27-Jun-25 duasionn luihdanaes Mr.Puchong Y. Operation ™
28-Jun-25
29-Jun-25
. ) iy 1
30-Jun-25 Tsaandumnihelu Mr.Vorawit P. Admin. .

Safety Talk List
Date Topic Talker Department Picture
1-Jun-25
2-Jun-25
3-Jun-25
anudiaylumseenlueyyinham ey P
4-Jun-25 Mr Kittinan T. Control and Instrument
(Work Permit) pov-
—w —_— —
5-Jun-25 dofmuadiuenimnldesszing Mr. Nopparat P. Safety
= . |
6-Jun-25 mstlostuIndaeoius lmi M. Yotin S. Operation L RE
o .. _‘b’
7-Jun-25
8-Jun-25
A aa si o ST
9-Jun-25 Auuuaiilsz Temidesame Mrs. Nannalin L. Admin. .
s
2 - . .
10-Jun-25 10 TupeuMsIUA AT Ued 1 anany Mr. Apichart K. Plant Manager .
B
11-Jun-25 audlaninnulasadourdsna
12-Jun-25 sEUDFUINASA TR Mr. Nopparat P. Safety
13-Jun-25 susunnulaeasslumslFauanai
14-Jun-25
15-Jun-25
. i ) - LTI
16-Jun-25 15z Temivesmsauwudion Ms. Pawarat K. Admin. .
17-Jun-25 susunnulaeasslumslFauanai
e e B =
mydonuinaae i limingaudy s
18-Jun-25 Mr.Thanakorn M. Electrical

318 e dloars v Tnsd
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GAS TURBINE - HRSG START UP AND SHUT DOWN

1. Introduction

This startup and shut down procedure guideline operator for action in order to bring
Gas turbine & HRSG and its associated sub-systems on line to normal operation. The startup
process depends on temperature / pressure condition including with gas turbine engine and

prevent any abnormally before start up and shut down, extend the plant lifetime.

2, Purpose

The Facility utilized two IHI-LM6000PD gas turbine generators with the spray inter-
cooling technology (SPRINT). The gas turbine is equipped with Dry Low Emission [DLE)
technology to control the emissions and exhaust gas from the gas turbine is directed to two
pressures, non-duct firing natural circulation heat recovery steam generator (HRSG) where

energy is recovered to generated steam.

3. Scope

The Gas turbine start up and shutdown for RWC power plant, a turbine draw pass inlet
filter house get the air flow going and add fuel combine ignite the mixture drive the HP Turbine
& Compressor assembly sufficiently high rate burner ABC in the combustion chamber
operation are performed by bringing the engine in the correct load in efficiently and take in

reliability in this power plant.

4. Responsibility

Operator team responsibilities when gas turbine startup-shutdown, one of the main
target load and accomplishments is to turn a profit safe unit, efficiency of turbine and lineup
procedure, kept monitor adjust data bring to rate speed of Gas turbine also combine with HRSG

successfully operation any units and reduce waste heating, control the emission in limit.

5. Procedure
Gas turbine major component
- GT Lube oil system
- GT Lube oil cooling system

GT RG Lube oil cooling system
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- GT Generator system

- GT Fuel gas system

- GT Sprint system

- GT Inlet heating system

- GT Hydraulic system

- GT Enclosure vent fan system
- GT Fire protection system

- GT GSU system

- GT Power supply system

- GT Chilled water system

HRSG major component
- Feed water system

- Chemical feed system

- Blow-down system

- DEAERATOR system

- Emission system

- Drain valves system

- De-super heat system

- Sampling system

- Instrument air system
- Aux. cooling system

- CCCW system

Gas Turbine Pre-Startup Check

The following check list is provided as a guide for the operator to use prior to every

startup of the unit. These checks are very important and must be completed prior to start up.

These same checks should also be made at least once per shift when the unit in online.
Gas Turbine lube oil modul
- Check the level in the lube oil tank add oil if necessary.
- Check for leak within the module, wipe up any fluid and make repairs as necessary.
- Check the duplex filters, verify only one filter from each set is aligned for service.

- Generator and Reduction Gear lube oil module
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- Check the level in the lube oil tank, add oil if necessary.
Check for leak within the modules, wipe up any fluid and make repairs as necessary.
n ran ti rl i T
- Check for leak between the unit and the lube oil module, wipe up any fluid and
make repair as necessary.
Water washing module
- Check for leak within the module, wipe up any fluid and make repair as necessary.
- Verify online and offline manifold isolation valves are closed.
Control oil module
- Check the level in the control oil tank add oil if necessary.
- Check for leak within the module wipe up any fluid and make repair as necessary.
- Check the duplex filters, verify only one filter from each set is aligned for service.
j Reducti Yk il sl
- Check the level in the lube oil tank add oil if necessary.
- Check for leak within the module, wipe up any fluid and make repair as necessary.
. jiikie Gl
Check for leak between the unit and the lube oil module, wipe up any fluid and
make repair as necessary.
Fuel gas filter unit
- Check for leak in the filter unit and in the piping between the unit and the control
module, make repair as necessary.
Hydrauli ; :
- Check for leak in the unit and in the piping inlet GT enclosure module, make repair
as necessary.
Sprint water pump module
- Check for leak within the module, wipe up any fluid and make repair as necessary.
- Check the duplex filters, verify only one filter is aligned for service.
Sprint control module
- Check for leak within the module, wipe up any fluid and make repair as necessary.
Generator Enclosure
- Verify that the cooling air inlet and exhaust duct fire dampers are open.
- Verify that the cooling air intakes are free from any loose objects or obstructions.

Visually inspect the generator for obvious signs of damage and or leakage.
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Confirm that all personnel are out of the enclosure.
Verify that all doors and opening are securely closed.
rbi nclosur
Verify that the ventilation air outlet fire damper is open.
- Visually inspect the ventilation system intake and exhaust for blockage or removal
obstruction,
- Visually inspect the gas turbine for obvious signs of damage, stress, and leakage.
- Confirm that all personnel are out of the enclosure.

- Verify that all doors and opening are securely closed.

HRSG Pre-Startup Check

- Power supply lineup check lists

- The electrical distribution system is in service.

- The compressed air system is in service.

- The blow-down system is in service.

- The feed-water system is ready for unit start up with one feed water pump started
and in operation.

- The HRSG chemical feed system is ready for operation.

- The HRSG sampling panel is ready for operation.

- All valves are aligned to normal operating position to establish a flow path through
the system, all necessary vents and drains are closed.

- All instrument test connections are closed.

- All instrument route valves are open.

- Instrument air is aligned to all pneumatically actuated valves and controllers.

- Al clearance are released and permission has been obtained to start the

combustion turbine and HRSG.

Gas Turbine Start up
The Gas Turbine is provided with a digital control system programmed to sequentially
start the unit and place it in service at the push of the button, the control system also start and

stop base mounted and auxiliary equipment which supplies lubrication, fuel cooling and

protection for the gas turbine and the associated generator, once a start command is initiated,
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the control system progress through an auto sequence to bring the gas turbine generator from
standstill to synchronous speed.

- NOTE: An emergency stop can be initiated by the operator at any time that the
equipment or personnel are in danger, Emergency stop push buttons are provided
for each gas turbine unit, one is located on the operator interface panel in the
control room, and the others are located on the left and right walls of the gas
turbine enclosure.

- Verify that the voltage of the uninterruptible power supply system, battery and
battery charger normal by observing the meter on the UPS and charger panel.

- Verify electrical power is back-fed to the gas turbine unit from the grid, the gas
turbine MCC must be energized and all equipment breaker closed, also confirm that
all the selector switch of the auxiliary machine to be auto start are in the AUTO
position

- Verify the following

- Air intake filter house doors are closed.

- Air intake scroll drain valves are closed.

Exhaust duct drain valves are closed.

- All equipment and support system are ready for operation.

- GT shut down command is off.

- GT SDM command is off.

- GT SDI command is off.

- Motoring is allowed.

XN25<1200 rpm for 1 minute.

Fuel gas supply pressure is normal.

Verify the READY TO START window is illuminated, clear/Reset all conditions as
necessary to receive the READY TO START indication

Gas turbine ready to start condition
- GT lube oil tank level ok.
GEN/RG lube oil tank level ok.
- Gas fuel pressure ok.
- Primary and secondary air system start condition.

GT Drain system valves closed.
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GCU#1/GCU#2 ready.

HP rotor speed XN25<1200 rpm. + 1minute.

GT Motoring not lock out.

Fire control panel permissive to start.

BOP permissive to start.

HRSG permissive to start.

RESET the GT START button on the operation panel, verify the auxiliary are
illuminated, and the READY TO START window is extinguished, when the GT start is
initiated, the auxiliary machine and equipment necessary for unit startup are
sequence start by the control system logic

Verify the following sequence occur

- The Generator / Reduction gear lube oil pump and mist fan start.

- Ten second later, the control oil pump is start.

- Ten second later, the hydraulic oil pump is start.

- Ten second later, GT lube oil mist fan and Enclosure vent fan start.

- The hydraulic starter control solenoid is energized and gas turbine begin to
rotate.

- At the GT observation panel the GT STARTING window and STARTER ON
illuminate and the AUX. STARTING window extinguishes.

- At 1700 rpm of XN25 a 10 min purging timer is start, the rotor speed is held
at 2250 rpm for purging the gas turbine and HRSG exhaust duct.

- After purge end the fuel gas shut off valves are open, and gas vent valve
closed, the LPT T48 exceed 204 C, within 10 sec, the start sequence continue
and gas turbine begin to accelerate.

- The LIGHT OFF OES monitor.

- The Starting counter advances one numeral.

- The Operating hour counter start function.

At speed 4600 rpm of XN25 the gas turbine is above self-sustain speed
The Ignition light off condition.

- The hydraulic starter on and control solenoid are de-energize.

- The STARTER ON OES monitor.

- The GT STARTING window is extinguished.

- The CORE IDLE window is extinguished.
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- The generator excitation occurs and voltage increase to 11kV.

- The generator reduce gear lube oil pump stop.

- Verify gas turbine lube oil supply pressure between 46-51 kPa.

- Verify gas turbine lube oil scavenge temperature is less than 160 deg. C.

- Verify LPT speed is 3560 rpm.

- Verify LPT Vibration are less than 25.1 mm/s.

- Verify HPT Vibration are less than 35.9 mm/s.

- Verify VIGV position properly position.

- Verify GCP all switch in auto mode position.

- OES command synchronized 52G closed.

- Verify generator output to a minimum load 2.1 MW.

- Ensure VT control change to PF control at GCP.

- Increasing load should be matching with evaporator not over 260 deg C.

- The gas turbine combustion exhaust temperature not exceed 460 deg C.

- When the T48 reach to maximum the LOAD LIMIT window will be
illuminate and loading is disregard, the value of active power shown GEN
KW on GCP.

HRSG Start up

- The feed water system must be preparation before start up gas turbine.

- The boiler should be refill water and vented completed.

- Adjust the Drum level for startup level control.

- Open the super heat drains valves.

- Open the stack damper.

- Chemical feed system ready to start.

- After GT light off the steam drum level must be closely monitor.

- Verify the loading rate of boiler at HP vent not more than 4.3 Deg. C /
minute.

- Closed the super heat drain valves after steam drum pressure above 275
kPa.

- Chemical feed put in operation after warm drain valve open.

- Open the continuous blow down valves.

- Verify the sampling system in operation.

Page 7 of 10




OEG OPERATING PLANT ADMINISTRATIVE PROGRAM AND PROCEDURES

TITLE: GAS TURBINE - HRSG START UP AND SHUT DOWN
Doc. Code: SOP-06 Eﬂ‘ecﬂve Date: 16-08-2017 Rev. No. 01

OEG OPERATING PLANT ADMINISTRATIVE PROGRAM AND PROCEDURES

- Place the drum level controller in three element control.
- Monitor the operation of boiler and parameters correct reading.
- Adjust the pressure and temperature for tie-in steam to turhine.

- Make sure all drain valves system closed, after tie-in steam to turbine,

Shut down Procedure

HRSG Shut down
- While GT reduce load control monitor drum level control to normal level.
- While GT Flame out to close the tie-in valves.
- Close the continuous blow down valves.
- Stop the chemical feed system.
- Open the super heat drain valves, prevent condensing steam.

Allow the boiler natural cool, if maintenance require, wait until 10 psig app. 8

hours before vent and drain system.

GT Shut down
- GT Normal Shut down
- GT Reducing load to 2.1 MW.
- OES command stop gas turbine.
- Verify gen breaker open automatically.
- Verify COOLDOWN OPERATION window illuminates.
- Verify LOAD OPERATION window illuminates.
- Verify gas turbine decelerate speed

Verify COAST DOWN window illuminates.

- Verify generator reducing gear oil pump is start.
- Verify fuel gas shutoff valve closed.
- Verify XN25 < 300 rpm, then GT motoring will be start.
- Ifthe GT can’t motoring it will be lockout timer 4 hours.

- Verify Enclosure vent fan continue run 130 minute.

GT Emergency Shut down
- Operator can be emergency shutdown push buttons at local and control room, if

emergency case occurring during normal operation.
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- When emergency shutdown occur, operator shall be verify below list
Verify fuel gas shut off valves closed.
- Verify VBV open and will be closed later coast-down mode.

Verify GT will be not allow reset until core idle speed less than 400 rpm.

NOTE: If push emergency shutdown is not reset GT won't auto Motoring cool down.

GT SDI Shut Down

- A Step decelerated to core idle shut down is a protective function gas turbine
control logic and will take place if any of the following occur.

- Generator breaker open, load rejection detected.

- Primary and secondary manifold temperature high.

- Thrust balance pressure deviation high.

- VIGV position fail.

- VBV position fail.

- VSV position fail.

- A step decelerate to core idle shut down is an immediate and rapid deceleration
to core idle, follow by ten second then shut down.

- Verify power reduce to 0 MW, then generator breaker open, excitation off.

- When the GT reach to core idle speed, ten second initiate shut down, the hold at
core idle allow the GT shut down from an on schedule, stabilized condition.

- Verify the fuel gas shut off valves are closed.

- Verify the VBV are close during coast-down.

- Verify under speed and oil pressure alarm are bypass.

- Verify drain and vent valves are open by control sequence.

- Record alarm and check interlock, sequence timers, reset turbine.

GT SDM Shut Down
- Slow decelerated to minimum load is a protective function of the gas turbine logic
that can occur auto when the gas turbine is operating with an electrical load, the
SDM feature is design to prevent the unit from exceeding specific limitation which

could result in damage to turbine or generator.
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- When a specific limitation is exceed, the SDM protective logic will decrease
generator output until the condition is clear, this is achieve by reducing the HP
rotor speed at rate of 100 rpm/sec, once the condition is clear the operator can
increase the generator power by press KW RAISE button, if the condition does not
clear by the time core idle is reach, the sequence of events is the same as a step-

decelerate to shut down.

6. Appendix
Table Gas turbine specific summary data

Plant summary setting data Value Units Remark
GT Motoring 15 MIN XN25<300 RPM
GEN RG LO TEMP HIGH 76.7 DEGC
RG FWD BRG TEMP HIGH 125 DEGC
GEN RG LO SUPPLY PRESS LOW 78.4 KPAG
GEN RG LO SUPPLY PRESS TOO LOW 60 KPAG
GT LO TANK LEVEL LOW 357.1 MM
GT LO SUPPLY PRESS LOW 0.2 MPA
GT LO SUPPLY PRESS TOO LOW 0.103 MPA
GT LO SCAV PRESS HIGH 0.69 MPA
GT EXCITATION ON 95% SPEED NSD > 3420 RPM
HRSG HP DRUM PRESS HIGH 49.0 BARG
GT LUBE OIL TANK LEVEL NOT LOW 200 LITERS LT100<200L
GT RG LO TANK LEVEL NOT LOW 334 LITERS LT0150A/B <3334 L
GT FUEL GAS SUPPLY PRESS PERMIT 2.5 MPAG PIT0415A/B
GT LO SUPPLY TEMP MORE THAN 32 DEGC TT0120A
GT LP FWD >314 MM/S
GT HP FWD >35.9 UM
WIDE BAND FWD >539 UM
GT LP AFT >314 UM
GT HP AFT > 359 UM
WIDE BANK AFT >53.9 UM
REDUCTION GEAR FWD >9.0 UM
REDUCTION GEAR AFT >9.0 UM
| REDUCTION GEAR FWD X > 85 UM
REDUCTION GEARFWD Y > 85 UM
REDUCTION GEAR AFT X >92 UM
REDUCTION GEAR AFTY >92 UM
GEN COUPLING X RADIAL >100.0 UM
GEN COUPLING Y RADIAL >100.0 UM
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pH HP Boiler Drum (HRSG12). control range 9.5-10.0

N

owo N

Date
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2¢

HP Boiler Drum (HRSG12). control range < 300 us/cm
Conductivit

150
100

50 HMWW
0 Date

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2¢

Silica HP Boiler Drum (HRSG12). control range < 20,000 ppb

0 Date
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

HP Boiler Drum (HRSG12). Control range < 200 ppm

Total Dissloved solid

100
80
60
40
20
0 Date
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
T-Hardness  Hp Boiler Drum (HRSG12). Control range < 10 ppm
1
0.5
0 Date

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

LT T

ASLEER
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pH HP Boiler Drum (HRSG21). control range 9.5-10.0
12
9
6
3
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 Date
HP Boiler Drum (HRSG21). control range < 300 us/cm
Conductivit
150
100
50 W.—W
0 Date
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
fzi(')‘oca HP Boiler Drum (HRSG21). control range < 20,000 ppb
1000
800
600
400
200
0 Date
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Total Dissioved soiid P Boiler Drum (HRSG21). Control range < 200 ppm
100
80
60
40
20
0
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 Date
T- Hardness HP Boiler Drum (HRSG21). Control range < 10 ppm
1
0.8
0.6
0.4
0.2
0 Date
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2%
T

yanuwe faaeuasansnsofudaeuldmaiiinseenuuuanngeda
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-

cwawN

pH HP Boiler Drum (HRSG22). control range 9.5 - 10.0

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 D€

HP Boiler Drum (HRSG22). control range < 300 us/cm

Conductivit

80
40

: v-"‘\-—o-\//**—w—o—*‘\-—o—wr‘v—-

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 bate

uosoi”ca HP Boiler Drum (HRSG22). control range < 20,000 ppb

1000

D:
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 ate

100
80
60
40
20

0

Total Dissloved solia 1P Boiler Drum (HRSG22). Control range < 200 ppm

001 23 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 D€

1
0.8
0.6
0.4
0.2
0

T - Hardness

HP Boiler Drum (HRSG22). Control range < 10 ppm

001 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 Date

NNIEILUB)

wnewg faardwasanmnsaliunndldmaiiiinseanuunangudn
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pH HP Boiler Drum (HRSG11). control range 9.5 - 10.0
12

: & DY Dy o e —b

6

3 Date
0

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

HP Boiler Drum (HRSG11). control range < 300 us/cm

Conductivit

150
100
50
0

Date

0 1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

msoilica HP Boiler Drum (HRSG11). control range < 20,000 ppb

1000
800
600
400
200

0
0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Date

HP Boiler Drum (HRSG11). Control range < 200 ppm

Total Dissloved solid

100
80
60

40
20
0 Date

0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

T - Hardness HP Boiler Drum (HRSG11). Control range < 10 ppm
1
0.5
Date
0
01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
NAELUG

e faarduasanansolfuddsdldaaniinseenuuuannguda
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pH HP Boiler Drum (HRSG12). control range 9.5-10.0

N

owo N

Date
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

HP Boiler Drum (HRSG12). control range < 300 us/cm
Conductivit

150

100
50 MHW"\\/\.—OM—O—O—M
0 Date

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Silica HP Boiler Drum (HRSG12). control range < 20,000 ppb

Date
01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

HP Boiler Drum (HRSG12). Control range < 200 ppm

Total Dissloved solid
100
80
60
40
20
0

Date
01 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

T-Hardness  Hp Boiler Drum (HRSG12). Control range < 10 ppm
1

0.5

Date

0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

LT T

ASLEER
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pH HP Boiler Drum (HRSG21). control range 9.5-10.0

N

owo N

0123 45 6 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Date

HP Boiler Drum (HRSG21). control range < 300 us/cm

Conductivit

150

"o .—O—l
50
0

01 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 bate

fzi(')‘oca HP Boiler Drum (HRSG21). control range < 20,000 ppb

1000
800
600
400
200

0

Dat
01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 ate

HP Boiler Drum (HRSG21). Control range < 200 ppm

Total Dissloved solid

01 23456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 D3t€

T- Hardness
1

0.8

0.6

0.4

0.2

HP Boiler Drum (HRSG21). Control range < 10 ppm

0 Date
0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

RHIBMRE

..........................
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pH HP Boiler Drum (HRSG22). control range 9.5 - 10.0
12
9 o—o—C—0-
6
3
0

0123 4 56 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 DA€

HP Boiler Drum (HRSG22). control range < 300 us/cm

Conductivit

80

20 MWW—.—&‘
0

01 2 3 45 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 bate

1200
1000
800
600
400
200

0

Silica HP Boiler Drum (HRSG22). control range < 20,000 ppb

D:
0 12 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 ate

100
80
60
40
20

0

Total Dissloved solid

HP Boiler Drum (HRSG22). Control range < 200 ppm

WM

0123456 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Dat€

T

1
0.8
0.6
0.4
0.2

0

- Hardness HP Boiler Drum (HRSG22). Control range < 10 ppm

0123 45 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Date

MUABLUB). oo

e R faarduasannsoliunaedldmanifinseenuuuanguan
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pH HP Boiler Drum (HRSG11). control range 9.5 - 10.0

12

9

6

3 Date
0

0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

HP Boiler Drum (HRSG11). control range < 300 us/cm

Conductivit

150
100

50 H—O—O—O—O—Q—O—OWH—*"‘O’V—O—‘ Date
0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

msoilica HP Boiler Drum (HRSG11). control range < 20,000 ppb

1000
800
600
400
200

0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Date

HP Boiler Drum (HRSG11). Control range < 200 ppm

Total Dissloved solid

100
80
60

40
20
0 Date

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

T - Hardness HP Boiler Drum (HRSG11). Control range < 10 ppm

1

0.5

Date

0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

RHIBLRE

UHNTELNR
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N

owo N

pH

0

HP Boiler Drum (HRSG12). control range 9.5-10.0

Date
12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3C

150
100
50
0

HP Boiler Drum (HRSG12). control range < 300 us/cm

Conductivit

—¢ » Date

12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3C

HP Boiler Drum (HRSG12). control range < 20,000 ppb

-V‘/\._.W—H\._._._.»—*"\._./’—’WH Date

0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

100
80
60
40
20

0

Total Dissloved solid

0

HP Boiler Drum (HRSG12). Control range < 200 ppm

Date
12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

1

0.5

0

T-Hardness  Hp Boiler Drum (HRSG12). Control range < 10 ppm

Date

12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

LT T
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pH HP Boiler Drum (HRSG21). control range 9.5-10.0
12
9
6
3
0
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Date
HP Boiler Drum (HRSG21). control range < 300 us/cm
Conductivit
150
100
50 WW
0 Date
01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
fzi(')‘oca HP Boiler Drum (HRSG21). control range < 20,000 ppb
1000
800
600
400
200
0 Date

012 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Total Dissioved soiid P Boiler Drum (HRSG21). Control range < 200 ppm

100
80
60

40
20
]

0123456 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 D3t€

T- Hardness HP Boiler Drum (HRSG21). Control range < 10 ppm
1

0.8
0.6
0.4
0.2

0 Date
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3C

RHIBMRE

UHNTELNR
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pH HP Boiler Drum (HRSG22). control range 9.5 - 10.0

-

cwawN

012 3 45 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Date

HP Boiler Drum (HRSG22). control range < 300 us/cm
Conductivit

80

40 H—W—W
0

01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 bate

uosoi”ca HP Boiler Drum (HRSG22). control range < 20,000 ppb

1000

800

600

400

“ “‘"/\_MWW
0

D:
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 ate

Total Dissloved solia 1P Boiler Drum (HRSG22). Control range < 200 ppm

100
80
60

40
20
0

0123 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Dat€

T - Hardness HP Boiler Drum (HRSG22). Control range < 10 ppm

1
0.8
0.6
0.4
0.2
0

001 23 45 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Date

NNIEILUB)

wnewg faardwasanmnsaliunndldmaiiiinseanuunangudn
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pH HP Boiler Drum (HRSG11). control range 9.5 - 10.0
12
9
6
3 Date
0

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

HP Boiler Drum (HRSG11). control range < 300 us/cm

Conductivit

150
100

50 oo A *—o—o .'.—\/..'.‘.'."'..Date
0

0 1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

msoilica HP Boiler Drum (HRSG11). control range < 20,000 ppb

1000
800
600

400
20 mw
Date
0

0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

HP Boiler Drum (HRSG11). Control range < 200 ppm

Total Dissloved solid

100

Date
0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

80
60
40
20

0

T - Hardness HP Boiler Drum (HRSG11). Control range < 10 ppm
1

0.5

Date

0
0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

RHIBLRE

UHNTELNR
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pH HP Boiler Drum (HRSG12). control range 9.5-10.0

N

o—e

2
9
6
3
0

Date
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

HP Boiler Drum (HRSG12). control range < 300 us/cm
Conductivit

150

100
50 /.\.*WWW—H_‘
0 Date

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Silica HP Boiler Drum (HRSG12). control range < 20,000 ppb

SIS SWwe =SS Swer s s Shwe e o e o wewe = = S acs
0 Date

01 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

HP Boiler Drum (HRSG12). Control range < 200 ppm

Total Dissloved solid

100
80
60
40
20
0 Date
01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
T-Hardness  Hp Boiler Drum (HRSG12). Control range < 10 ppm
1
0.5
0 Date

0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

MUVBIB. s

ASLEER
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pH HP Boiler Drum (HRSG21). control range 9.5-10.0

N

owo N

0123 45 6 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Date

HP Boiler Drum (HRSG21). control range < 300 us/cm
Conductivit

150
100

50 /—H—W\/—Q_MW—W
0

01 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 bate

fzi(')‘oca HP Boiler Drum (HRSG21). control range < 20,000 ppb

1000
800
600
400
200

0

Dat
01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 ate

HP Boiler Drum (HRSG21). Control range < 200 ppm

Total Dissloved solid

100
80
60

40
20
]

01 23456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 D3t€

T- Hardness HP Boiler Drum (HRSG21). Control range < 10 ppm
1

0.8

0.6

0.4

0.2

0 Date
0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

RHIBLRE e e
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pH HP Boiler Drum (HRSG22). control range 9.5 - 10.0

-

cwawN

0123 4 56 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Date

HP Boiler Drum (HRSG22). control range < 300 us/cm
Conductivit

80

20 WW
0

01 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 bate
uosoi”ca HP Boiler Drum (HRSG22). control range < 20,000 ppb
1000
800
600
400
“ M‘W‘W’A
0 Date
01 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Total Dissloved solia 1P Boiler Drum (HRSG22). Control range < 200 ppm
100
80
60
40
It W—M
0
Date

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

T - Hardness HP Boiler Drum (HRSG22). Control range < 10 ppm
1
0.8
0.6
0.4
0.2
0

0123 45 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Date

MUABLUB). oo

e R faarduasannsoliunaedldmanifinseenuuuanguan
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pH HP Boiler Drum (HRSG11). control range 9.5 - 10.0 pH HP Boiler Drum (HRSG12). control range 9.5-10.0
12 12
9 9
6 6
3 Date 3
0 0 Dat
ate
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3(
HP Boiler Drum (HRSG11). control range < 300 us/cm HP Boiler Drum (HRSG12). control range < 300 us/cm
Conductivit Conductivit
150 150
100 100
50 WWW Date 50 /—N‘V"—W’—W'M
0 0
0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 o1234567s910111213141516171819202122232425252723293(DEIte
Silica i o R
oy HP Boiler Drum (HRSG11). control range < 20,000 ppb msolhca HP Boiler Drum (HRSG12). control range < 20,000 ppb
1000 1800
1600
800 1400
1200
600 1000
400 800
200 600
Date 360
0 0 Date
0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Total Dissiovedsolig 1P Boiler Drum (HRSG11). Control range < 200 ppm Total Dissioved soig HP Boiler Drum (HRSG12). Control range < 200 ppm
100 100
80 80
60 60
40 40
20 20
0 Date
0 Date
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3C
T - Hardness HP Boiler Drum (HRSG11). Control range < 10 ppm .
) T-Hardness  Hp Boiler Drum (HRSG12). Control range < 10 ppm
1
0.5
0.5
Date
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 0 Date
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

RHELUR
ASIES

RHELUR

e fiaeuasaunsnliuaaauldamitinseenuuuanguin s fesduasannndiunlasuldnwifimmaenuuuaindudn
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pH HP Boiler Drum (HRSG21). control range 9.5-10.0

01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Date

HP Boiler Drum (HRSG21). control range < 300 us/cm
Conductivit

150
100

50 '//n——l»—1r—.-o'4K\‘(,.-—.——.’4*\.-_.,4F—c—-.—4r—C——'-1\\'//.-o—-.~1r—o-.\\'(/.
0

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 bate

Silica
1500
1300
1100

900
700
500
300
100 .,,Og,.,‘o—dn‘1‘_'__._‘.,,o-.——o~_.h_.__._,.h_'r,nr—'*"\\.__.,,.__.("“"\\./,-\\",u

10 0 12345 6 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Date

HP Boiler Drum (HRSG21). control range < 20,000 ppb

Total Disslovedsoid 1P Boiler Drum (HRSG21). Control range < 200 ppm

100
80
60

40
20
0

0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Date

T- Hardness HP Boiler Drum (HRSG21). Control range < 10 ppm
1

0.8
0.6
0.4
0.2

0

Date
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3C

RHELUR
ASIES

e feaduasamnsndiuaaeuldn wiiimmenuuuanduia
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1

cwan vl

pH HP Boiler Drum (HRSG22). control range 9.5 - 10.0

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Date

80
40
0

HP Boiler Drum (HRSG22). control range < 300 us/cm

Conductivit

W\/—WW

0 1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 bate

1200
1000
800
600
400
200

0

Silica

HP Boiler Drum (HRSG22). control range < 20,000 ppb

Date
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

100
80
60
40
20

0

Total Disslovedsoid 1P Boiler Drum (HRSG22). Control range < 200 ppm
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HRSG COLD STARTUP PROCEDURE

1. Introduction

This start-up procedure guidelines operator for actions in order to bring the HRSG and
its associated sub-system on line to normal operation. The start-up process depends on
thermodynamic system characteristics and consider some factors to avoid producing stresses
that will have influences on the lifetime of HRSG. When startup, some protection systems are

important to protect the HRSG to reach normal operation during startup.

2. Purpose

The function of the Heat Recovery Steam Generator (HRSG) system is to extract sensible
heat from a gas turbine (GT) exhaust gas stream, The extracted sensible heat is converted into
usable steam by the heat transfer surface within the HRSG, The usable steam is generated in
two pressure levels for use in a Steam Turbine generator set, These two pressure levels will be
referred to as the high pressure (HP), and low pressure (LP) systems, all heat transfer surfaces
used consist of Vogt Power modular type construction. Up to three rows of vertical finned tubes
are welded into a pipe header at the top and bottom to from a modular unit.

During normal operation, the steam produced in the HP section will be admitted to the
HP casing of the Steam Turbine, the LP steam generated is mixed with the steam exhausted

from the HP section of the Steam Turbine and admitted to the Steam Turbine.

3. Scope
The HRSG Cold startup procedures are written for use only on Ratchaburi World
Cogeneration Plant and the boiler is carried out firing from cold condition to normal working

pressure condition very slowly to avoid thermal stress and met target load export operation.

4, Definition
HP means High pressure steam
LP means Low pressure steam
HRSG means Heat Recovery Steam Generator

GT means Gas turbine generator
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5. Responsibility

Operations manager is responsible for manage Power Plant including HRSG Startup to
ensure control room operation does procedure manual following step by step while warming
stress metal boiler for met working pressure.

Shift Leader / Control Broad operator is responsible for startup boiler, preparation
all equipment make it control valves has ready, breaker, motor and assign local operator to

lineup equipment before beginning startup, and after startup condition.

6. Procedure
System component
- DEAERATOR system
- Feed water system
- Heat exchanger system
- Blow down tank system
- Sampling system
- Chemical feed system
- Emission system
- Aux. cooling system

- LP Steam supply to Inlet heating

Preparation Startup
Balance of Plant
- Confirm 6.6kV and 400V Bus have been energized.
- Confirm air compressor and air dryer in service one unit.
- Ensure CW and aux. cooling water pump put in auto mode.
- Ensure cooling tower fan system put in auto mode.
- Verify chemical dosing for cooling tower system put in auto mode.
- Start demineralization transfer pump in serviced.
- Verify boiler chemical feed system start after drum pressure reach to rate pressure.

- Verify gas compressor system ready to start.

DEAERATOR System
- Confirm the DEAERATOR system for startup level control.
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- Monitor online DA feed water outlet dissolved oxygen less than 7 ppb at normal
operation refer QUA10CQ003.

- Verify DA Storage tank level control valve LAA10AAZ02 (Primary) in auto mode.

- Verify DA Storage tank level control valve LAA10AA203 (Secondary) in auto mode.

- Ensure DA PEGGING Control valve LAA10AAZ01 pressure setting 0.15 barG.
Monitor online DA pressure LAA10CP004 normally 0.20 barG to 0.50 barG.

- Monitor online DA temperature LAA10CT006 normally 105 degC.

- Ensure DA Pressure control valve of LP ECO Water LAA11AAZ01 or LAA12AAZ01
in auto mode.

- Verify POWER TRAP system to DA system put in operation and correction valve

lineup.

LP Drum
- Ensure LP Continuous blow down valve in auto mode with setting 20% command.
- Open LP drum blow down valve HADS0AA101 to startup level app. -243 mm.
- Make sure LP Startup vent valve in auto mode.
- Verify Open LP Steam drain valve while boiler startup in auto mode.
- Make sure closed LP main steam stop valve put in auto mode.
- Verify Steam flow rate is greater than 30% of full flow rate a three element will be

take action control instead single element control.

HP Drum

- Verify HP Continuous blow down valve put in auto mode.

- Open HP drum blow down valve, HAD10AA101 target drum level app. -207 mm.

- Make sure open supper heat drain valve put in auto mode.

- Make sure HP steam line drain valve put in auto mode.

- Verify Open HP startup vent valve put in auto mode.

- Close HP main steam stop valve put in auto mode.
Verify HP DSH Spray water system LAE10AA101 and LAE10AA201 are in auto
position and setting temperature control at 455 degC. Or Tsat. 440 degC.

- Ensure HP Startup vent / HP SH drain valve it will be closed it pressure prior to
startup condition is greater than 3.44 barG, and re-opening at pressure less than
1.77 barG.
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Preparation Boiler filling water
- Confirm hot well make up control valve in auto mode.
- Confirm condensate feed stop valve fully close, HAC10AA101 in auto mode.
Confirm HP Eco bypass valve in auto mode, HAC10AA101.
- Confirm HP drum level control valve in auto mode, LAB10AA201/202.

- Make sure open the stack damper put in auto mode.

GTG Preparation for Startup
- Ensure Gas compressor system auto standby.
- GT lube/RG oil system valves lineup.
- GT lube 0il/RG cooling system serviced.
- GT GCP system ready.
- GT Fuel gas system ready.
- GT Chiller system ready.
- GT inlet heating system ready.
- GT Hydraulic system ready.
- GT Sprint system ready.

HRSG Cold Startup
Cold (type C)-When the initial HP drum pressure: MPaG sHP Drum Pressure< 1.0
MPaG.
- Cold Starts: 1665 cycles per life.

GENERAL START-UP CONSIDERATIONS
1.1 Traditionally, there is a distinction between HRSG cold (C), warm (W), and hot (H)
start-ups. Those start-ups differ from each other by the time elapsed after preceding plant
shutdown and, what is more important, by the initial conditions of HP steam drum water prior
to the start-up. We increase the HP drum pressure to reach normal operation according to

maximum allowable temperature and pressure ramp curves during start-up as appendix below.

1.2 The consideration below is given to three basic types of start-ups:

Cold (type C)-When the initial HP drum pressure: MPaG sHP Drum Pressures 1.0
MPaG

Cold Starts: 1665 cycles per life
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1.3 For any start-up cycle the ramp in CTG load and/or HP drum pressure should be
controlled in order to produce a ramp rate of 15 °C/min of HP drum water temperature for cold
start-up, warm and hot startup. This ramp rate must be applied to start-up cycles only. This
start-up ramp rate shall apply to HRSG Cycle until the Drum pressure reaches a full operational
pressure at steady state Conditions corresponding to CTG load. Please note, that the HP Drum
water temperature ramp rate is calculated using saturation temperature corresponding to the

measured saturation Drum pressure.

1.4 To streamline the whole process it is reasonable to identify the initial and end
points of start-up in the following manner: For the purposes of this start-up procedure, the
initial point of the HRSG start-up is the gas turbine ignition, when the heat input to the HRSG
begins. In the start-up cycle curves of Appendix this initial point of start-up is considered time =
0 minutes.

At the end point of the HRSG start-up the following conditions are in place:

1.4.1 All Drums have also reached a constant, stable pressure and the drum water

levels are
Successfully being maintained at NWL by feed water controller to OES (0.0 mm

HP/LP drum level control).

1.4.2 Steam outlet parameters of pressure, temperature, and mass flow have reached a
constant and steady measurement.

1.4.3 When HRSG finish start-up, Re-Check and Isolation valves in main steam lines
(HP and LP) are open. It is allowable to open the valves from the very beginning of the start-up
of the HRSG.

1.4.4 Superheated steam (HP and LP) can be piped to the STG bypasses or to the STG
itself - once the corresponding system is ready.

1.4.5 All start-up vent valves (HP and LP) are fully closed.

1.4.6 Feedwater should be supplied to steam drums (HP and LP) with drum level
control valves (CV) on “Auto”.

1.4.7 Intermittent blowdown cycles (HP and LP) should be completed. Consult the
water chemistry expert for appropriate instructions.

1.4.8 Continuous blowdown systems (HP and LP) should be ready for operation.
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1.4.9 Isolation valves in water/steam supply lines to attemperators are operational -
with steam temperature CVs on “Auto”. Isolation valves will automatically be opened prior to

opening of CVs,

START UP PREREQUISITES AND REQUIREMENTS

2.1 HRSG sub-systems and Power Plant main systems and equipment are operational

and ready to support the boiler start-up.

2.2 All valves for instrumentation isolation (pressure gauges, drum level gauges, flow
element pressure differential gauges, etc.) must be open to allow for proper measurement and
control of the HRSG.

2.3 Initial water levels in the drums depend on the drum steam pressure prior to the
start-up.

Water levels in the drums should have a permissive for GT light-off.

For cold start up, initial water level is (reference to NWL):

HP Drum: -8.16 inch (-207.264mm);

LP Drum: -9.6 inch (-243.84mm).

2.4 During start-up of the HRSG, the HP drum saturation temperature must be
controlled to a 15 °C/min ramp rate for C start-up these curves define the most rapid time

allowable to reach full plant load.

START UP RECOMMENDATIONS
3.1 During start-up, it is reasonable to have the plant condenser on-line as soon as

possible. HP start up vent valve is designed to 100% capacity.

3.2 The main priority during the HRSG start-up should always be the metal
temperature condition in the HP drum. HRSG start-up is not limited by metal temperatures in
the HP superheater modules. The LP sections are not a concern. The HP attemperator outlet
steam temperature should be maintained 13.89 °C above saturation temperature during start
up. The HP attemperator outlet steam temperature should be maintained 27.78°C above

saturation temperature during normal operation.
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3.3 The HRSG is equipped with inter-stage attemperators in HP SH sections to control
final steam temperature to the STG. The HP inter-stage attemperator outlet steam temperature
setpoint is low limited to a minimum of 27.78°C above the steam saturation temperature (Tsat)
in order to prevent steam condensation in the steam attemperator piping. (Logic shall be

provided to prevent the outlet of the intermediate from reaching a saturated condition)

3.4 After the HRSG start-up the minimum flow control valve in the BFP recirculation
line to the LP should be set Auto mode and the automatic recirculation valve (ARV) in the BFP
recirculation line to the HP (min. flow line) should automatically open per the pump

manufacturer’s requirements.

TIE-IN STEAM TO STEAM TURBINE PROCEDURE
HPS p 2 I
- Make sure HP steam temperature difference with another unit less than 50 Deg. C
before coupling steam and pressure diff with another unit less than 1 barG.
- Verify HP Steam warm up valve will be auto open.
- Verify HP Steam drain valve will be auto open.
- Verify HP Main steam stop valve will be auto open while steam temp diff less than 50
Deg.C
- The startup vent will be gradually decrease stroke to fully close.
- Observed the HP bypass control valve will be gradually decrease stroke to fully close.
- Verify HP Steam warm up valve will be auto closed after HP bypass control valve
close.
- Verify HP Steam drain valve will be auto closed after HP bypass control valve close

- Verify HP steam temp outlet not over limit of working temperature.

LP Steam Preparation coupling
- Make sure LP steam temp diff with another unit less than 20 Deg. C before coupling
steam and pressure diff with another unit less than 1 barG.
- Verify LP Steam warm up valve will be auto open.
- Verify LP Steam drain valve will be auto open.
- Verify LP Main steam stop valve will be auto open while steam temp diff less than 20
Deg.C

- The startup vent will be gradually decrease stroke to fully close.
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- Observed the LP bypass control valve will be gradually decrease stroke to fully close.

- Verify LP Steam warm up valve will be auto closed after LP bypass control valve
close,

- Verify LP Steam drain valve will be auto closed after LP bypass control valve close

- Verify LP steam temp outlet not over limit of working temperature.

- After HP and LP steam coupling complete

- Make sure HP and LP main steam drain valves fully closed.

- Make sure HP and LP steam warming valves fully closed.

- Verify HP and LP drum are put in three element control with in auto mode.

- Observed Chemical feed boiler system will be auto start with remote control on by
local panel, or manual start at local panel while maintenance serviced.

- Make sure HP and LP Continuous blow down motor valves put in auto mode.

Remark Increase GT Load to normal ramp rate 5 MW /MIN, and make sure HRSG HP Drum not
less than 260 C/hr. 4.3 C per minute.

START-UP PROCEDURE: VALVE ALIGNMENT AND USE
4,1 Recommended position and operating conditions of all HRSG valves required

during start-up are outlined in Table A.1 in Appendix A.

4.2 For any HRSG cold, warm, or hot start-up, the following general valve positions
should be followed. Any special valve treatments for a cold, warm or hot start-up will also be
discussed.

4.2.1 All feedwater inlet pipeline vents and drains shall remain closed during any
start-up cycle.

4.2.2 All Economizer and Evaporator drains shall be closed. During start-up, it is not
recommended to open the EV intermittent blowdown valve (IBD) or drum continuous
blowdown valve (CBD) for water purity control. However, the IBD may be used to help control
drum water level during start-up.

4,2.3 All Economizer manual vents should be closed except for those listed as normally
open on the P&ID drawings. The EC vent header pipe MOV shall be in “Auto” and will open

when steaming conditions are measured in the EC section.
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4.2.4 No manual blowdown valves of drum level gauges shall be opened during start-
up.

4.2.5 HP superheater drains under DCS control should be set to "Auto” and
automatically open to drain any condensate formed prior to start-up. All LP SH low point drains
should be opened momentarily to drain any condensate which may be present. Automatic drain
pot valve downstream of the HP attemperator, is used to prevent condensation from damaging
the HP Superheater during startup and/or upset conditions.

4.2.6 All HP Superheater attemperator loop is equipped with condensate pots. They
should automatically open to drain any condensate formed prior to start-up.

4.2.7 All HP SH high point vents and drum vents shall remain closed during start-up if
the pressure prior to start-up is greater than 3.4474barg (50 Psig). However if it is suspected
that air may have infiltrated into the HRSG system, the high point vent should be opened to
purge the steam volume. If the system pressure is less than 1.7237barg (25 psig) prior to start-
up, the HP SH vents and drum vents shall be kept open until the system pressure builds to over
1.7237barg (25 psig).

4.2.8 The HP Steam produced shall be bypassed to the condenser. Either the HP start-
up vent valve or the HP bypass valve shall be used to control system pressures to allow proper
saturation temperature ramp of the HP drum. The HP bypass should be initiated as soon as
possible to provide cooling flow to the tubes, in order to avoid overheating and/or thermal
shock.

4.2.9 If the plant condenser is off-line prior to start-up of a HRSG, any steam generated
shall be vented to atmosphere by the start-up vents. The main steam MOV outlet stop valve on
LP and HP shall remain closed until sufficient operational margins have been established.
Opening this valve with little or negative margins may cause undesirable chattering of the
steam outlet check valve. If there is sufficient backpressure on the steam outlet stop valve (due
to a hot start), or the STG bypass system is in operation, the MOV stop valve may be opened
immediately after successful ignition of the CTG. In this manner, steam vented to atmosphere

can be minimized.

START-UP PROCEDURE: HRSG AND SUB-SYSTEM SEQUENCE OF EVENTS
5.1 Make sure the water level in the drums (HP and LP) is at a start-up level for the
type of start-up; hot, warm, or cold. The warm and hot start-up levels in the drums (HP and LP)
are based on drum pressure. When the drum pressure is increased, the initial start-up level for

warm and hot is close to “0" inch.
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5.2 Start the HP, LP boiler feedwater pump using the recirculation-line available. After
the LP boiler feedwater pump is on-line, place the water flow control valve in the recirculation-
line on “Auto”. The setpoint (water flow) for the correspondent controller should be
established in accordance with the minimum flow recommendations of the LP boiler feedwater
pump supplier. After the boiler HP feedwater

pump is on-line, the automatic recirculation valve (ARV) for recirculation line (min.
flow line) should automatically open per the pump manufacturer’s requirements and confirm
that the stop-check valve in the recirculation line is in the open position. Do not supply any
feedwater to any HRSG drum yet. Also, do not initiate any feedwater extractions from upstream

or downstream of the economizers. A reasonable sequence of actions is suggested below.

5.3 Start and ramp the CTG according to its normal start-up scenario: purge, light-off,
FSNL (if necessary), spinning reserve (if necessary), ramp to baseload. Before the CTG light-off,
verify that all the requirements to the condensate and that feedwater quality are met (consult

water professional).

5.4 Monitor the saturation pressure and temperature ramp rate in the HP drum. These
rates are prescribed by the start-up curves as appendix. The ramp rates can be maintained by

modulating the HP SH steam vent control valve and HP steam turbine bypass control valve.

5.5 To get the steam turbine bypasses (HP and LP) on-line their corresponding
pressure set points have to be equal or slightly higher than the current pressure in the
upstream main steam lines. Then, the pressure CVs in all Steam Turbine bypass lines should be
place on “Auto”. Gradually close the Superheater start-up vent valves. CVs in steam turbine
bypasses will take over the HP drum temperature ramp rate and Superheater outlet steam

pressure control.

5.6 Watch the level position in the drums (HP and LP). The main subject of concern is
the level in the HP drum. If the current level position becomes too close to the "High Level
Alarm” use the MOVs in the evaporator IBD lines to decrease the level. Do not use the
evaporator continuous blowdown system or manually operated valves in the evaporator drain

lines for this purpose.
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5.7 During start-up, the drum levels are established by single element control. As
steam is generated and exits the drum, the single element control will maintain water level
through drum swell and into continuous feedwater operation. When the steam flow rate is
greater than 30% of the full load flow rate, a three element, feedforward/feedback drum level

control loop is used to control drum water levels at NWL.

5.8 When the HP drum pressure is equal to or greater than the minimum “floor”
pressure (Floor pressure is the minimum pressure at which steam may be admitted to the
steam turbine), use the intermittent blowdown valves to improve the boiler water purity
(remove the sludge). Consult a water professional to establish the appropriate criteria for this
process (time period, valve position, decrease in water level position, etc.). Also consult a water

professional for correspondent setpoints for the continuous blowdown of each drum.

SHUTDOWN PROCEDURE FOR HRSG
6.1 The maximum allowable shutdown rate for HP drum saturation temperature does

not depend upon the type of start-up cycle during baseload operation.

6.2 The normal criterion for shutdown of the HRSG is to maintain the lowest reduction
in saturation temperature from maximum pressure in the HP drum prior to shutdown. The
overall ramp rate averaged between maximum drum pressure prior to shutdown and minimum
drum pressure prior to re-start must not significantly exceed limited shutdown temperature
ramp rate requirement. The limited shutdown temperature ramp rate is 8 °C/min from

maximum pressure at 100% GT load to HP drum pressure 0 MPa(G).

6.3 When GT is off, stop program is activated. After stop program is activated, and the

HP attemperator spray water block valves are closed.
GENERAL NOTES
7.1 Before the CTG light-off, verify that all the requirements to the condensate and that

the feedwater quality are met (consult water professional).

7.2 At the end of the start-up verify that all the requirements of the saturated and

superheated steam quality and purity, in all HRSG pressure levels, are met. Also verify the
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boiler water quality in the drums. If all the requirements of the customer specification are met

(consult a water professional), it is allowable to supply steam to the STG.

7.3 Minimum HRSG steam pressure or the floor pressure in the drums is to be
maintained by the plant control system with the help of the STG control valves or the STG
bypass system. After the steam turbine is on-line, the HRSG can be in sliding pressure operation
for a pressure range from the “floor” up to the maximum pressure (MAWP) at the CTG base
load. The corresponding logic should be incorporated into the plant DCS and dependent control
systems (STG, CTG).

7.4 Ensure that HP Main steam isolation MOV LBA10AA101 Closed after HRSG
warming completed.

7.5 Verify HP Star up vent control valve closed if no maintenance works for kept hot
packing boiler section.

7.6 Ensure the stack damper closed after GTG motoring two hours completed.

7.7 Make sure boiler feed water pumps are stopped after cool down completed.

7.8 Make sure boiler chemical feed pumps stopped after GTG light on.

7.9 Verify CBD Control valve closed for hot pack boiler.

7. Appendix

Table Specific Data HRSG Startup

System Unit Value Descriptions Remark
HP Drum MM 0 NWL

LP Drum MM 0 NWL

HP Drum MM -207 Startup level

LP Drum MM -243 Startup level

HP pressure BARG | 3.44 SH Drain VLV Close

HP pressure BARG | 1.72 SH Drain VLV Open

PH Control pH 8.0-9.5 Boiler feed water

Alkali Control pH 10,5-11.0 | Prevent acidic attach
Oxygen content ppb 2.0-7.0 DAERATOR

HP Feed min flow | T/H 36 Min. flow VLV close auto

HP Feed min flow | T/H 18 Min. flow VLV open auto

LP Feed min flow | T/H 16 Min. flow VLV close auto

LP Feed min flow | T/H 8 Min. flow VLV open auto

HP Startup vent BARG | 45.7 HP Drum pressure

HP DSH Spray C 455 HP Attemperator

HP / LP BD % 20 Continuous BD Valve
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Cold Start-Up Curve HRSG
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P&ID Legend & General Notes

Flue Gas P&ID

High Pressure P&ID
Low Pressure P&ID

DA & Storage Tank P&ID
Heat Exchanger, Silencers, PSV Vents & Drains P&ID
Process Flow Diagram-HRSG
HRSG Control systems philosophy description
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