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Bangkak Cogencration Company Limited
BCC2 Combined Cyele Power Plant
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4.18 Protection of the Environment

The Contractor shall take ali reasonable steps to protect the environment {(both on and
off the Site) and to limit damage and nuisance to people and property resulting from
pollution, noise and other results of its operations.

Poyry Energy Ltd




Bangkok Cogeneration Company Limited
BCC2 Combined Cycle Power Plant
Tender Documents Section 2, Conditions of Contmet Page 40

The Contractor shall comply with all applicable environmental Laws and requirements
including the EIA and the World Bank Environmental Guidelines.

The Centractor shall ensure that emissions, surface discharges, effluent and noise from
the Contractor’s activities shall not exceed the values indicated in Part 2 of Schedule 4,
and shall not exceed the values prescribed by applicable Laws.

The Contractor shall be responsible for:

(a)  the use, storage and disposal (in accordance with all applicable Laws
and the Technical Specifications) of all hazardous or toxic or
contaminated materials or substances generated or used by the
Contractor in carrying out the Works and its other obligations under the
Contract; and

{b) rectifying and remedying any contamination of the Works, the Site and
any neighbouring arcas of land, inland watcr or sea caused by the
Contractor or any Contractor’s Personnel in carrying out of the Works
and its other obligations under the Contract,
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Item TAG No. Asset Event Type |Item Description Project Start Date Remark

1 10BBA02-1U3  |22kV Cable and Bas transition and metering panel for SAKC Preventive 1h395nlseandl 1Y1

2 11LAC11AP0O01 |HP Boiler Feed Water Pumps Preventive Monthly PM Monthly
3 11LAC12AP001 |HP Boiler Feed Water Pumps Preventive Monthly PM Monthly
4 12LAC11AP001 |HP Boiler Feed Water Pumps Preventive Monthly PM Monthly
5 12LAC12AP001 |HP Boiler Feed Water Pumps Preventive Monthly PM Monthly
6 11LAC51AP001 |LP Boiler Feed Water Pumps Preventive Monthly PM Monthly
7 11LAC52AP001 |LP Boiler Feed Water Pumps Preventive Monthly PM Monthly
8 12LAC51AP001 |LP Boiler Feed Water Pumps Preventive Monthly PM Monthly
9 12LAC52AP001 |LP BO|Ier Feed Water Pumps Preventive Monthly PM Monthly
10 00PAD11ANO01 |Co - - - Preventive Monthly PM Monthly
11 00PAD12AN001 | = i B Preventive Monthly PM Monthly
12 00PAD13AN001 | e Preventive Monthly PM Monthly
13 00PAC11AP001 - - o = Preventive Monthly PM Monthly
14 00PAC12AP001 Preventive Monthly PM Monthly
15 00PAC13AP001 |M ) i ; : Preventive Monthly PM Monthly
16 00GMQ21AP001 |Chemical Sump #1 Pumps Preventive Monthly PM Monthly
17 00GMQ22AP001 |Chemical Sump #1 Pumps Preventive MOnthly PM Monthly
18 00GMQ41AP001 |Chemical Sump #2 Pumps Preventive Monthly PM Monthly
19 00GMQ42AP001 |Chemical Sump #2 Pumps Preventive Monthly PM Monthly
20 00GNK31AP001 [Emergency Pond Transfer Pumps Preventive Monthly PM Monthly
21 00GNK32AP001 |Emergency Pond Transfer Pumps Preventive Monthly PM Monthly
22 00GNK11APQ01 [Inspection Tank Transfer Pumps Preventive Monthly PM Monthly
23 00GNK12AP001 , Inspection Tank Transfer Pumps Preventive Monthly PM Monthly
24 00GNK41AP001 - Plant Tree Watering Pumps Preventive Monthly PM Monthly
25 00GNK42AP001 - Plant Tree Watering Pumps Preventive Monthly PM Monthly
26 00GCR21AN0O1 - Neutralization Mixing Blower Preventive Monthly PM Calibate Analyzer
27 00GCR22AN001 - Neutralization Mixing Blower Preventive Monthly PM Monthly
28 00GCR11AP001 - Neutralized Water Transfer Pumps Preventive Monthly PM Monthly
29 00GCR12AP001 - Neutralized Water Transfer Pumps Preventive Monthly PM Monthly
30 00GHA11AP0O01 - Service Water Pumps Preventive Monthly PM Monthly
31 00GHA12AP001 Serwce Water Pqus Preventive Monthly PM Monthly
32 0 1 e-up n Preventive Monthly PM Monthly
33 = I : ke-up Pumps i Preventive Monthly PM Monthly
34 OOGHC11AP001 Demln Water Dlstrlbutlon Pumps (Cycle Makeup) Preventive Monthly PM Monthly
35 00GHC12AP001 - Demin. Water Distribution Pumps (Cycle Makeup) Preventive Monthly PM Monthly
36 00GHC31AP001 - Demin Water Transfer Pump (to IU) Preventive Monthly PM Monthly
37 00GHC32AP001 - Demin Water Transfer Pump (to IU) Preventive Monthly PM Monthly
38 00GCP11AP001 - EDI CIP Pump Preventive Monthly PM Monthly
39 00GCP12AP001 - EDI CIP Pump Preventive Monthly PM Monthly
40 00GCN11APQ01 - Antiscale Feed Pumps Preventive Monthly PM Monthly
41 00GCN12AP001 - Antiscale Feed Pumps Preventive Monthly PM Monthly
42 00GCN21AP001 - SMBS Feed Pumps Preventive Monthly PM Monthly
43 00GCN22AP001 - SMBS Feed Pumps Preventive Monthly PM Monthly
44 00GCN20AMOQ01 - SMBD Feed Tank Agitator Preventive Monthly PM Monthly
45 00GCN31AP001 - Biocide Feed Pumps Preventive Monthly PM Monthly
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46 00GCN32AP001 - Biocide Feed Pumps Preventive Monthly PM Monthly
47 00GCN41AP001 - Caustic Feed Pumps Preventive Monthly PM Monthly
48 00GCN42APQ01 - Caustic Feed Pumps Preventive Monthly PM Monthly
49 00GMQ31AP001 - Plant Sump #1 Pumps Preventive Monthly PM Monthly
50 00GMQ32APQ01 - Plant Sump #1 Pumps Preventive Monthly PM Monthly
51 00GMQ51AP001 - Plant Sump #2 Pumps Preventive Monthly PM Monthly
52 00GMQ52AP001 - Plant Sump #2 Pumps Preventive MOnthly PM Monthly
53 00GMQ11AP001 - Biowdown Sump Pumps Preventive Monthly PM Monthly
54 00GMQ12AP001 - Blowdown Sump Pumps Preventive Monthly PM Monthly
55 00QCA11AP001 - Phosphate dosing pumps Preventive Monthly PM Monthly
56 00QCA12AP001 - Phosphate dosing pumps Preventive Monthly PM Monthly
57 00QCA13AP001 - Phosphate dosing pumps Preventive Monthly PM Monthly
58 00QCA14AP001 - Phosphate dosing pumps Preventive Monthly PM Monthly
59 00QCC11AP001 - Amine dosing pump Preventive Monthly PM Monthly
60 00QCC12AP001 - Amine dosing pump Preventive MOnthly PM Monthly
61 00QCB11APQ01 - Anti-oxidant dosing pump Preventive Month Inspection Monthly
62 00QCB12AP001 - Anti-oxidant dosing pump Preventive Monthly Inspection Monthly
63 00QCB13AP001 - Anti-oxidant dosing pump Preventive Monthly Inspection Monthly
64 00QCA51AP001 - Phosphate dosing pumps Preventive Monthly Inspection Monthly
65 00QCA52AP001 - Phosphate dosing pumps Preventive Monthly Inspection Monthly
66 00QCC51AP001 - Amine dosing pump Preventive Monthly Inspection Monthly
67 00QCC52AP001 - Amine dosing pump Preventive Monthly Inspection Monthly
68 00QCB51APQ01 - Anti-oxidant dosing pump Preventive Monthly Inspection Monthly
69 00QCB52AP001 - Anti-oxidant dosing pump Preventive Monthly Inspection Monthly
70 00GBD10AMQOL1 - Clarifier Agitator Preventive Monthly PM Monthly
71 00GBS10AMO001 - Sludge Thickener Agitator Preventive Monthly PM Monthly
72 00GBS20AT001 - Filter Press Preventive Monthly PM Monthly
73 00GBK11AP001 - MMF Feed Pumps Preventive Monthly PM Monthly
74 00GBK12AP001 - MMF Feed Pumps Preventive Morithly PM Monthly
75 00GBP12AP001 - MMF Backwash Pumps Preventive Monthly PM Monthly
76 00GBP11AP001 - MMF Backwash Pumps Preventive Monthly PM Monthly
77 00GBP21ANQO1 - MMF Backwash Blowers Preventive Monthly PM Monthly
78 00GBP22ANQ01 - MMF Backwash Blowers Preventive Mornithly PM Monthly
79 00GBS41AP001 - Recycle Water Pumps Preventive Monthly PM Monthly
80 00GBS42AP001 - Recycle Water Pumps Preventive Monthly PM Monthly
81 00GBN31AP001 - Pre-Chlorine Feed Pumps Preventive Monthly PM Monthly
82 00GBN32AP001 - Pre-Chlorine Feed Pumps Preventive Morithly PM Monthiy
83 00GBN41AP001 - Post Chlorine Feed Pumps Preventive Monthly PM Monthly
84 00GBN42APQ01 - Post Chlorine Feed Pumps Preventive Monthly PM Monthly
85 00GBN21AP001 - Caustic Feed Pumps Preventive Monthly PM Monthly
86 00GBN22AP001 - Caustic Feed Pumps Preventive Monthly PM Monthly
87 00GBN11AP001 - Coagulant Feed Pumps Preventive Monthly PM Monthly
88 00GBN12AP001 - Coagulant Feed Pumps Preventive Monthly PM Monthly
89 00GBN51AP001 - Polymer Feed Pumps (Clarifier) Preventive Monthly PM Monthly
90 00GBN52APQ01 - Polymer Feed Pumps (Clarifier) Preventive Monthly PM Monthly
EF-MNT-01-02 Page 2 of 8 Rev. 02
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Item TAG No. Asset Event Type |Item Description Project Start Date Remark
91 00GBN61AP001 - Polymer Feed Pumps (Sludge Thickener) Preventive Monthly PM Monthly
92 00GBN62AP001 - Polymer Feed Pumps (Sludge Thickener) Preventive Monthly PM Monthly
93 00GBNS50AMO002 - Polymer Screw Feeder Preventive Monthly PM Monthly
94 00GBN50AM003 - Polymer Feed Tank Agitator Preventive Monthly PM Monthly
95 00GCK11AP001 - 1st Pass RO Feed Pumps Preventive Monthly PM Monthly
96 00GCK12AP001 - 1st Pass RO Feed Pumps Preventive Monthly PM Monthly
97 00GCK21AP001 - 1st Pass High Pressure Pumps Preventive Monthly PM Monthly
98 00GCK22AP001 - 1st Pass High Pressure Pumps Preventive Monthly PM Monthly
99 00GCK23AP001 - 1st Pass High Pressure Pumps Preventive Monthly PM Monthly
100 00GCK24AP001 - 1st Pass High Pressure Pumps Preventive Monthly PM Monthly
101 00GCK25AP001 - 1st Pass High Pressure Pumps Preventive Monthly PM Monthly
102 00GCK31AP001 - 2nd Pass RO Feed Pumps Preventive Monthly PM Monthly
103 00GCK32AP001 - 2nd Pass RO Feed Pumps Preventive Monthly PM Monthly
104 00GCK41AP(Q01 - 2nd Pass High Pressure Pumps Preventive Monthly PM Monthly
105 00GCK42AP001 - 2nd Pass High Pressure Pumps Preventive Monthly PM Monthly
106 00GCK43AP001 - 2nd Pass High Pressure Pumps Preventive Monthly PM Monthly
107 00GCK44AP001 - 2nd Pass High Pressure Pumps Preventive Monthly PM Monthly
108 00GCK51AP001 - EDI Feed Pump Preventive Monthly PM Monthly
109 00GCK52AP001 - EDI Feed Pump Preventive Monthly PM Monthly
110 00QHL10ANOO1 - FD Fan Preventive Monthly PM Monthly
111 00QHU10ANOO1 - FGR Fan Preventive MOnthly PM Monthly
112 00LAC11AP001 - Auxiliary Boiler Feed Water Pumps Preventive Monthly PM Monthly
113 00LAC12AP001 - Auxiliary Boiler Feed Water Pumps Preventive Monthly PM Monthly
114 00LAC13AP001 - Auxiliary Boiler Feed Water Pumps Preventive Monthly PM Monthly
115 11H1G065D002 - Duct Burner Preventive Monthly Inspection Monthly
116 12H3G065D002 - Duct Burne Preventive Monthly Inspection Monthly
117 11HIQO07APO01 - Cooling Air Blower | Preventive Monthly PM Monthly
118 11HIQO7AP002 - Cooling Air Blower Preventive Monthly PM Monthly
119 )07APODL - Cc Air Blower | Preventive Monthly PM Monthly
120 12HIQ07AP002 - Cooling Alr Blower alCun dalll o Preventive Monthly PM Monthly
121 11HSMO8ANOO1 - Hot Gas Fans Preventive Monthly PM Monthly
122 11HSMOBANO0OQ2 - Hot Gas Fans Preventive Monthly PM Monthly
123 12HSMOBANO0O1 - Hot Gas Fans Preventive Monthly PM Monthly
124 12HSMO8ANDQ2 - Hot Gas Fans Preventive Monthly PM Monthly
125 10MAA70MAQOQ1 - Steam Turbine Preventive Monthly PM Monthly
126 10MAM70AC301 - Gland Steam Condensor Preventive Monthly PM Monthly
127 10MAM70ANOO1 - Blowers Preventive Monthly PM Monthly
128 10MAM70AN002 - Blowers Preventive Monthly PM Monthly
129 10MAG70AC001 - Steam Condensor Preventive Monthly Inspection Monthly
130 10LCB10AP110 - Condensate Extraction Pumps Preventive Monthly PM Monthly
131 10LCB20AP110 - Condensate Extraction Pumps Preventive Monthly PM Monthly
132 10MAJ60BB010 - ST Vacuum System Separator Tanks Preventive Monthly Inspection Monthly
133 10MAJ61BB010 - ST Vacuum System Separator Tanks Preventive MOnthly Inspection Monthly
134 10MAJ71AC010 - Vacuum Pump system Heat Exchanger Preventive Monthly Inspection Monthly
135 10MAJ72AC010 - Vacuum Pump system Heat Exchanger Preventive Monthly Inspection Monthly
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Item TAG No. Asset Event Type |Item Description Project Start Date Remark
136 10MAJ51AP110 - Vacuum Pumps Preventive Monthly PM Monthly
137 10MAJ52AP110 - Vacuum Pumps Preventive Monthly PM Monthly
138 10MAV10BB010 - Main Lube Qil Tank Preventive Monthly Inspection Monthly
139 10MAV20AP201 - Main Oil Pump Preventive Monthly PM Monthly
140 10MAV25AP110 - Auxiliary Oil Pump Preventive Monthly PM Monthly
141 10MAV21AP110 - Emergency Oil Pump Preventive Monthly PM Monthly
142 10MAV91AP110 - Lube Oil Centrifuge / Purifier Preventive Monthly PM Monthly
143 10MAV15AN110 - Lube Oil Blowers Preventive Monthly PM Monthly
144 10MAV16AN110 - Lube Oil Blowers Preventive Monthty PM Monthly
145 10MAV35ATO010 - Lube Oil Filters Preventive Monthiy PM Monthly
146 10MAV35AT020 - Lube Oil Filters Preventive Manthly PM Monthly
147 10MAV30AC010 - Lube Oil Coolers Preventive Monthly Inspection Monthly
148 10MAV30AC020 - Lube Oil Coolers Preventive Monthly Inspection Monthly
149 10MAV70AP110 - Jacking oil Pump Preventive Monthly PM Monthly
150 10MKA11AC010 - Alternator Cooler Preventive Monthly Inspection Monthly
151 10MKA12AC010 - Alternator Cooler Preventive Monthly Inspection Monthly
152 10MAX10BB101 - Control Qil Tank Preventive Monthly Inspection Monthly
153 10MAX21AP110 - Control Qil Pumps Preventive Monthly PM Monthly
154 10MAX22AP110 - Control Oil Pumps Preventive Monthly PM Monthly
155 10MAX30AT010 - Control Oil Coolers Preventive Monthly Inspection Monthly
156 10MAX30AT020 - Control Qil Coolers Preventive Monthly Inspection Monthly
157 10MAX51AP110 - HP Control Oil Recirculation Pumps Preventive Monthly PM Monthly
158 10MAX35BB010 - Accumulator Preventive Monthly Inspection Monthly
159 11MBB21AP0Q05 - Lube Oil Pumps Preventive PM Lube Oil Pumps Monthly
GT-11 Pump A

160 11MBB22AP005 - Lube Oil Pumps Preventive PM Lube Oil Pumps Monthly
GT-11 Pump B

161 11MBB23AP005 - Lube Qil Pumps Preventive PM Lube Oil Pumps Monthly
GT-11 Pump C

162 12MBB21AP005 - Lube Oil Pumps Preventive PM Lube Oil Pumps Monthly
GT-12 Pump A

163 12MBB22AP005 - Lube Oil Pumps Preventive PM Lube Oil Pumps Monthly
GT-12 Pump B

164 12MBB23AP005 - Lube Oil Pumps Preventive PM Lube Oil Pumps Monthly
GT-12 Pump C

165 11MBV10BB005 - Lube Oil Tank Preventive PM Lube Qil Tank Monthly

GT-11
166 12MBV10BB0OS5 - Lube Oil Tank Preventive PM Lube Oil Tank Monthly
GT-12
167 11MBV40ATO005 - Lube Oil Filter Skid Preventive PM Lube Oil Filter Monthly
Skid GT-11
168 12MBV40AT005 - Lube Oil Filter Skid Preventive PM Lube Oil Filter Monthly
Skid GT-12

169 11MBV10GUOQ05 - Lube Qil Ventilation Blower / Mist Fan Preventive Monthly PM Monthly

170 11MBV10GUO010 - Lube Qil Ventilation Blower / Mist Fan Preventive Monthly PM Monthly

171 12MBV10GUO0S - Lube Oil Ventilation Blower / Mist Fan Preventive Moenthly PM Monthly

172 12MBV10GU010 - Lube Qil Ventilation Blower / Mist Fan Preventive Monthly PM Monthly
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173 11MBV30ACO005 - Lube Qil Coolers Preventive Monthly PM Monthly
174 12MBV30AC005 - Lube Qil Coolers Preventive Monthly PM Monthly
175 11MPS10AHO010 - Drying Unit (Dry Air Flow / Reactivation Air Flow) Preventive Monthly PM Monthly
176 12MPS10AH010 - Drying Unit (Dry Air Flow / Reactivation Air Flow) Preventive Monthly PM Monthly
177 11SDB10GQ005 - Washing Unit Preventive Monthly PM Monthly
178 12SDB10GQ005 - Washing Unit Preventive Monthly PM Monthly
179 11MBK10AEQOQ5 - Backup Barring Motor Preventive PM Backup Barring Monthly
Motor GT-11
180 12MBK10AE0Q5 - Backup Barring Motor Preventive PM Backup Barring Monthly
Motor GT-12
181 11MBV80APO0O5 - Jacking Qil Pump Preventive  |PM Jacking Oil Pump Monthly
GT-11
182 12MBV80AP005 - Jacking Oil Pump Preventive  [PM Jacking Oil Pump Monthly
GT-12
183 11SAE10ANOOS - Ventilation Fans EG Rooms Preventive PM Ventilation Fans Monthly
EG Rooms GT-11
Fan A
184 11SAE10ANO10 - Ventilation Fans EG Rooms Preventive PM Ventilation Fans Monthly
EG Rooms GT-11
Fan B
185 12SAE10ANOO5 - Ventilation Fans EG Rooms Preventive PM Ventilation Fans Monthly
EG Rooms GT-12
Fan A
186 12SAE10ANO10 - Ventilation Fans EG Rooms Preventive PM Ventilation Fans Monthly
EG Rooms GT-12
Fan B
187 11SAG10ANOO5 - Ventilation Fans GT Rooms Preventive PM Ventilation Fans Monthly
GT Rooms GT-11
Fan A
188 11SAG10ANO10 - Ventilation Fans GT Rooms Preventive PM Ventilation Fans Monthly
GT Rooms GT-11
Fan B
189 12SAG10ANOO5 - Ventilation Fans GT Rooms Preventive PM Ventilation Fans Monthly
GT Rooms GT-12
Fan A
190 12SAG10AN010 - Ventilation Fans GT Rooms Preventive PM Ventilation Fans Monthly
GT Rooms GT-12
Fan B
191 11SMA10GQO05 - GT Maintenance Crane Preventive PM GT Maintenance Monthly
Crane GT-11
192 12SMA10GQO05 - GT Maintenance Crane Preventive PM GT Maintenance Monthly
Crane GT-12
193 11MBL30BS005 - Gas Turbine Filter House Preventive PM Gas Turbine Monthly
Filter House GT-11
194 12MBL30BS005 - Gas Turbine Filter House Preventive PM Gas Turbine Monthly
Filter House GT-12
195 11MBJ10AEQOS - Starting Motor Preventive PM Starting Motor Monthly
GT-11
196 12MBJ10AEQO5 - Starting Motor Preventive PM Starting Motor Monthly
GT-12
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Item TAG No. Asset Event Type |Item Description Project Start Date Remark
197 11MBK10AEQ05 - Reduction Gear Preventive PM Reduction Gear Monthly
GT-11
198 12MBK10AEQ0S - Reduction Gear Preventive PM Reduction Gear Monthly
GT-12
199 11QUA10CQ003 - HRSG #11 HP SUP STEAM CATION CONDUCT Preventive Check and calibrate Calibate Analyzer
200 11QUA10CQ002 - HRSG #11 HP SUP STEAM CONDUCTIVITY Preventive Check and Calibrate | Calibate Analyzer
201 11QUB50CQ003 - HRSG #11 LP SUP STEAM CATION CONDUCT Preventive Check and Calibrate Calibate Analyzer
202 11QUA20CQ003 - HRSG #11 HP SATURATED STEAM CATION CON Preventive Chech and Calibrate | Calibate Analyzer
203 11QUB60CQO03 - HRSG #11 LP SATURATED STEAM CATION CON Preventive Check and Calibrate | Calibate Analyzer
204 11QUC10CQ002 - HRSG #11 HP DRUM CONDUCTIVITY Preventive Check and Clibrate Calibate Analyzer
205 11QUC10CQ001 - HRSG #11 HP DRUM PH Preventive Check and Calibrate | Calibate Analyzer
206 11QUC20CQ002 - HRSG #11 LP DRUM CONDUCTIVITY Preventive Check and Calibrate | Calibate Analyzer
207 00GCR13CQO001 - NEUTRALIZED WATER pH ANALYZER Preventive Neutralized Water Calibate Analyzer
pH Analyzer
208 00GCF51CQO001 - EDI UNIT A PERMEATE CONDUCTIVITY ANALYZER Preventive  [EDI Unit A Permeate | Calibate Analyzer
Conductivity
209 00GCF52CQ001 - EDI UNIT B PERMEATE CONDUCTIVITY ANALYZER Preventive EDI Unit B Permeate Calibate Analyzer
Conductivity
210 00GCF53CQ001 - EDI SERVICE pH ANALYZER Preventive EDI Service pH Calibate Analyzer
Analyzer
211 00GCF42CQ001 - 2ND PASS RO TRAIN B PERMEATE CONDUCTIVITY ANALYZ  Preventive 2nd Pass RO Train B | Calibate Analyzer
Permeate Conduct
212 00GCF41CQ001 - 2ND PASS RO TRAIN A PERMEATE CONDUCTIVITY ANALYZ  Preventive 2nd Pass RO Train A |  Calibate Analyzer
Permeate Conduct
213 00GCK33CQ001 - 2ND PASS RO FEED pH ANALYZER Preventive 2nd Pass RO Feed Calibate Analyzer
pH Analyzer
214 00GCK13CQO001 - 1ST PASS RO FEED CONDUCTIVITY ANALYZER Preventive 1st Pass RO Feed Calibate Analyzer
Conductivity Analyzer
215 00GCK13CQ002 - 1ST PASS RO FEED ORP ANALYZER Preventive 1st Pass RO Feed Calibate Analyzer
ORP Analyzer
216 00GNK20CQO003 - INSPECTION TANK DISCHARGE TO DRAIN - CONDUCTIVIT|  Preventive dishcharge to drain- | Calibate Analyzer
217 ~ COOLING WATER RETURN LINE‘T"Gcrmsm-pH Preventive  |Cooling Water return |  Calibate Analyzer
> jom— o ST to basin -PH
718 ————————— N Preventive Cooling Water return |  Calibate Analyzer
QUL to basin -Conductivity
219 11QUC20CQ001 HRSG #11 LP DRUM PH Preventive Check and Calibrate | Calibate Analyzer
220 11QUC30CQO005 - HRSG #11 LP FEED WATER DO Preventive Check and Calibrate | Calibate Analyzer
221 11QUC30CQ002 - HRSG #11 LP FEED WATER CONDUCTIVITY Preventive Check and Calibrate | Calibate Analyzer
222 11QUC30CQ001 - HRSG #11 LP FEED WATER PH Preventive Check and Calibrate | Calibate Analyzer
223 00GCF53CQ002 - EDI Service Silica Analyzer Preventive Check and Calibrate | Calibate Analyzer
224 00GCF21€Q001 - 1st Pass RO Train A Permeate Conduct Preventive Check and Calibrate | Calibate Analyzer
225 00GCF22CQ001 - 1st Pass RO Train B Permeate Conduct Preventive Check and Calibrate | Calibate Analyzer
226 00QUA10CQO003 - Aux.Boiler Superheated Steam Conduct Preventive Check and Calibrate | Calibate Anatyzer
227 00QUA20CQ003 - Aux.Boiler Saturated Steam Conduct Preventive Check and Calibrate | Calibate Analyzer
228 00QUC10CQ002 - Aux.BOILER STEAM DRUM CONDUCT Preventive Check and Calibrate | Calibate Analyzer
229 00QUC10CQO01 - Aux.BOILER STEAM DRUM PH Preventive Check and Calibrate | Calibate Analyzer
230 00QUC20CQ002 - Aux.BOILER FEED WATER CONDUCT Preventive Check and Calibrate | Calibate Analyzer
231 00QUC20CQ001 - Aux.BOILER FEED WATER PH Preventive Check and Calibrate | Calibate Analyzer
EF-MNT-01-02 Page 6 of 8 Rev. 02
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Item TAG No. Asset Event Type |Item Description Project Start Date Remark
232 00QUC20CQO05 - Aux.BOILER FEED WATER DO Preventive Check and Calibrate | Calibate Analyzer
233 10QUA30CQ003 - ST HP sup Steam Turbine Inlet Cation conduct Preventive Check and Calibrate | Calibate Analyzer
234 10QUA30CQ004 - ST HP SUP STEAM TURBINE INLET SILICA Preventive Check and Calibrate | Calibate Analyzer
235 10QUA70CQ004 - ST LP SUP STEAM TURBINE INLET SILICA Preventive Check and Calibrate | Calibate Analyzer
236 10QUA70CQO003 - ST LP SUP STEAM TURBINE INLET CATION CON Preventive Check and Calibrate | Calibate Analyzer
237 00QUD10CQO03 - ST Condensate (Before dosing) Cation Conduct Preventive Check and Calibrate | Calibate Analyzer
238 00QUD20CQ002 - ST Condensate water (After dosing) Conduct Preventive Check and Calibrate | Calibate Analyzer
239 00QUD20CQO01 - ST Condensate water (After dosing) PH Preventive Check and Calibrate | Calibate Analyzer
240 12QUA10CQ003 - HRSG #12 HP SUP STEAM CATION CONDUCT Preventive Check and Calibrate | Calibate Analyzer
241 12QUA10CQ002 - HRSG #12 HP SUP STEAM CONDUCTIVITY Preventive Check and Calibrate | Calibate Analyzer
242 12QUB50CQ003 - HRSG #12 LP SUP STEAM CATION CONDUCT Preventive Check and Calibrate | Calibate Analyzer
243 12QUA20CQ003 - HRSG #12 HP SATURATED STEAM CATION CONDUCT Preventive Check and Calibrate | Calibate Analyzer
244 12QUB60CQ003 - HRSG #12 LP SATURATED STEAM CATION CON Preventive Check and Calibrate | Calibate Analyzer
245 12QUC10CQ002 - HRSG #12 HP DRUM CONDUCTIVITY Preventive Check and Calibrate | Calibate Analyzer
246 12QUB60CQO003 - HRSG #12 LP SATURATED STEAM CATION CON Preventive Check and Calibrate | Calibate Analyzer
247 12QUC10CQ002 - HRSG #12 HP DRUM CONDUCTIVITY Preventive Check and Calibrate | Calibate Analyzer
248 12QUC10CQ001 - HRSG #12 HP DRUM PH Preventive Check and Calibrate | Calibate Analyzer
249 12QUC20CQ002 - HRSG #12 LP DRUM CONDUCTIVITY Preventive Check and Calibrate | Calibate Analyzer
250 12QUC20CQ001 - HRSG #12 LP DRUM PH Preventive Check and Calibrate | Calibate Analyzer
251 12QUC30CQ005 - HRSG #12 LP FEED WATER DO Preventive Check and Calibrate | Calibate Analyzer
252 12QUC30CQ002 - HRSG #12 LP FEED WATER CONDUCTIVITY Preventive Check and Calibrate | Calibate Analyzer
253 12QUC30CQ001 - HRSG #12 LP FEED WATER PH Preventive Check and Calibrate | Calibate Analyzer
254 11HNE10CQ001 - HRSG#11 CEMS CO VALUE Preventive Check and Calibrate | Calibate Analyzer
255 11HNE10CQ002 - HRSG#11 CEMS NOX VALUE Preventive Check and Calibrate | Calibate Analyzer
256 11HNE10CQ003 - HRSG#11 CEMS SO2 VALUE Preventive Check and Calibrate | Calibate Analyzer
257 11HNE10CQ004 - HRSG#11 CEMS 02 VALUE Preventive Check and Calibrate | Calibate Analyzer
258 11HNE10CQO05 - HRSG#11 CEMS CO2 VALUE Preventive Check and Calibrate | Calibate Analyzer
259 11HNE10CQ006 - HRSG#11 CEMS CH4 METHANE VALUE Preventive Check and Calibrate | Calibate Analyzer
260 11HNE10CQO007 - HRSG#11 CEMS STACK FLOW VALUE Preventive Check and Calibrate | Calibate Analyzer
261 11HNE10CQ008 - HRSG#11 CEMS STACK TEMP VALUE Preventive Check and Calibrate | Calibate Analyzer
262 11HNE10CQ009 - HRSG#11 CEMS STACK PRESSURE VALUE Preventive Check and Calibrate | Calibate Analyzer
263 11HNE10CQO010 - HRSG#11 CEMS DUST VALUE Preventive Check and Calibrate | Calibate Analyzer
264 11HNE10CQ011 - HRSG#11 CEMS NH3 STACK VALUE Preventive Check and Calibrate | Calibate Analyzer
265 11HNE10CQO012 - HRSG#11 CEMS H20 STACK VALUE Preventive Check and Calibrate | Calibate Analyzer
266 11HNE10CQO013 - HRSG#11 CEMS OPACITY VALUE Preventive Check and Calibrate | Calibate Analyzer
267 12HNE10CQO001 - HRSG#12 CEMS CO VALUE Preventive Check and Calibrate | Calibate Analyzer
268 12HNE10CQ002 - HRSG#12 CEMS NOX VALUE Preventive Check and Calibrate | Calibate Analyzer
269 12HNE10CQ003 - HRSG#12 CEMS SO2 VALUE Preventive Check and Calibrate | Calibate Analyzer
270 12HNE10CQO004 - HRSG#12 CEMS 02 VALUE Preventive Check and Calibrate | Calibate Analyzer
271 12HNE10CQ005 - HRSG#12 CEMS CO2 VALUE Preventive Check and Calibrate | Calibate Analyzer
272 12HNE10CQ006 - HRSG#12 CEMS CH4 METHANE VALUE Preventive Check and Calibrate | Calibate Analyzer
273 12HNE10CQ007 - HRSG#12 CEMS STACK FLOW VALUE Preventive Check and Calibrate | Calibate Analyzer
274 12HNE10CQO008 - HRSG#12 CEMS STACK TEMP VALUE Preventive Check and Calibrate | Calibate Analyzer
275 12HNE10CQ009 - HRSG#12 CEMS STACK PRESSURE VALUE Preventive Check and Calibrate | Calibate Analyzer
276 12HNE10CQ010 - HRSG#12 CEMS DUST VALUE Preventive Check and Calibrate | Calibate Analyzer
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Item TAG No. Asset Event Type |Item Description Project Start Date Remark
277 12HNE10CQO011 - HRSG#12 CEMS NH3 STACK VALUE Preventive Check and Calibrate | Calibate Analyzer
278 12HNE10CQ012 - HRSG#12 CEMS H20 STACK VALUE Preventive Check and Calibrate | Calibate Analyzer
279 12HNE10CQ013 - HRSG#12 CEMS QPACITY VALUE Preventive Check and Calibrate | Calibate Analyzer
280 00HNE10CQO001 - AUX. CEMS CO VALUE Preventive Check and Calibrate | Calibate Analyzer
281 00HNE10CQ002 - AUX. CEMS NOX VALUE Preventive Check and Calibrate | Calibate Analyzer
282 00HNE10CQ003 - AUX. CEMS SO2 VALUE Preventive Check and Calibrate | Calibate Analyzer
283 00HNE10CQ004 - AUX. CEMS 02 VALUE Preventive Check and Calibrate | Calibate Analyzer
284 00HNE10CQ005 - AUX. CEMS CO2 VALUE Preventive Check and Calibrate | Calibate Analyzer
285 0OHNE10CQO006 - AUX. CEMS CH4 METHANE VALUE Preventive Check and Calibrate | Calibate Analyzer
286 00HNE10CQ007 - AUX. CEMS STACK FLOW VALUE Preventive Check and Calibrate | Calibate Analyzer
287 0OOHNE10CQO008 - AUX. CEMS STACK TEMP VALUE Preventive Check and Calibrate | Calibate Analyzer
288 00HNE10CQ009 - AUX. CEMS STACK PRESSURE VALUE Preventive Check and Calibrate | Calibate Analyzer
289 00HNE10CQO010 - AUX. CEMS DUST VALUE Preventive Check and Calibrate | Calibate Analyzer
290 00HNE10CQO011 - AUX. CEMS OPACITY VALUE Preventive Check and Calibrate | Calibate Analyzer
291 00GBB15CQ001 - MMF SERVICE TURBIDITY ANALYZER Preventive MMF Service Calibate Analyzer

Turbidity Analyzer
292 00GBD10CQO001 - CLARIFIER TANK pH ANALYZER Preventive Clarifier Tank pH Calibate Analyzer
Analyzer
293 00GBD10CQ002 - CLEAR WATER TURBIDITY ANALYZER Preventive Clear Water Calibate Analyzer
Turbidity Analyzer
294 00GNK20CQ001 - INSPECTION TANK DISCHARGE TO DRAIN - pH Preventive Inspection Tank Calibate Analyzer
Discharge to drain-
295 00GNK20CQ002 - INSPECTION TANK DISCHARGE TO DRAIN - TURBIDITY Preventive Inspection Tank Calibate Analyzer
dishcharge to drain-
Turbidity
296 00GBB15CQ002 - MMF SERVICE CHLORINE ANALYZERA Preventive MMF Service Calibate Analyzer
Chlorine Analyzer
EF-MNT-01-02 Page 8 of 8 Rev. 02
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V589 Plant Start-up

& a
L GISTR]
Plant Start-up

ar

d
Taguszasnnazveuun

o1 umsUF R Start- up plant Wi Ummduneufigndes

A19INAN TN

Plant vnofls Tl uSiin vnen Tawueisdu §1a Togiiul szneudao intesdeiude 2 mie, wies
fufialerh 2 mizw azetesiaiuloh 1 wine

Start-up Mwis M3 udumsihauveuntesinaiendanszuaifuas lovh itedesanudas Idhihonin
uratszinalng (EGAT) muﬁ'ﬁgq;ﬁamw"lﬂﬁw (PPA) Lm:’gﬂ%@ﬂﬁmnsiuiuﬁyuﬁﬁﬂu@mﬂ1ﬁnssuu1ua1wﬂ
Loading munefs maruidantsrdnususiosing andgalfefifidanswaalan yazuBIgIgAveaIiaanis
wAnvBaAtRITnS

Unloading niuila m3aasidansninvesnieadns nngagavashdamsniaveuniasing niefiidemsnin

loq subedgavesmdamsnanveansosins

=) a

4
wihnANuSUHAYO U
diansdiunda v deaduuaz dduushAuminoul §idaslunisd fudy 38 §idau iean
HANIZNURBANIARDY

. som a9 d awa 2 anae i M e aToam—) i
with il giams nihi UfifanduneniBUfidounudismun 13 uazaueuuz FUiaauinsznude
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FUNANVUABHIAMTAIUNGRA LWﬂﬁ‘l’Jﬁ‘ﬂENﬂ‘uLLﬁ:ﬁﬂNﬁﬂixV]‘UﬂﬂﬁiLL?ﬂﬂﬂN

o awm
Fumaumsl i
Taalwbd U389 wenen Tamwueisdu $1im sz new Tudan 1nSeafsiufe (Gas urbine, GTG) $1u
. I . w2 . . e w2
24178, 1584811 1911 (Heat Recover Steam Generator, HRSG) §1471 2 #1170 uaziataas ey 1ol
(Steam turbine, STG) $11u 1 ilaw wda Ibiufledimneunns Thiherdauvislszmalne (EGAT) awdaan
¥ am cwew. : 2 s :
#1 30 Mw TuvaizGoriudss min Iduas ledudgnfgaamnssuluiinfidangramnssunuamadndae
v & - o ] a 4 o 9 a 4 4 ) a > o A
#atiu winlsslhlmgduituezdemyansidunissinidromagniuniemonygagoutiye ndwnduiiums
o o Conl -~ ] o o o a 3
damsdumgnisalaie Semfeouds Tselwdhozfoasaduiiunts Start-up plant ndusududnd Tavduaz
. .
1noasiy Fsdnuaizyoans Start-up wiie1AF5

= Cold start
= Warm start

- Hot start

asanudla: 02 wnensaugy Awrhidiun nienlfownlawdlyles i 15 oyee ‘ Page l 3of4l \

Troisau lums Start-up Tuudnz dnymzdimfvua fail

Immediate
Reference Parameter Cold Start Warm Start Hot Start
Restart
Steamn turbine casing flange >140C >310C
temperature <140 C And And >538C
Stoppage period: Within <10.30 Hr. <10Hr.

P

,‘ ,
Watisuduszdodilaiaaniuz ups HRSG Steam drum pressure 1ipan Il ug AR MIATINTBTUMT Loading

¥94 GTG duiuifumsiiiuiuvesguvgiilu HrRsG Wesnnfludusuficvamdinunindeu

HP Drum Pressure Start Condition HP Ramp Rate
P > 42 .8 bara HP HOT START 56 C/min
1.7 bara < P < 42.8 bara HP WARM START 26 C/min
P < 1,7 bara HP COLD START 26 C/min
LP Drum Pressure Start Condition LP Ramp Rate
P> 1.7 bara LP HOT START 56 C/min
1.3 bara < P < 1.7 bara LP WARM START 28 C/min
P < 1.3 bara LP COLD START 28 C/min

5.1 Start-up preparation
MSAUIUMS Startup 9z N5z ¥iIMsEUs T LS TUT RGN ST sun151seeeTa s uiuezgeq
Auiunt foulasmwtz Cold Start AUfTRMUzFosns e uF s Windou i1 11)g SEQUENCE 1u DCs
WAL UNTTUVAIY SEQUENCE fetl
5.1.1 Start up Sequence of the Total Plant
d1Aundanlunis@ 1111 Startup plant 910 Cold condition Iﬂﬂﬁnﬂs:uugﬂﬂﬂ
(Every systems off) agjwmxﬁaﬁamin‘w Load 1Af#3 (Full load operation)
® Utility/service plant start-up
Utility/Service Plant Start Up ABUMSI3UYN15 Start sequence 52011 BOP lagvzdoavimsaing
Tnaaniwau il Automatic mode tedlumuannzvesnsyiuntsvessz vy uazsild
qﬂﬂsnﬁuq s ldgnAeenunsz uIUMS (Start M0 Standby). BOP Usznaudie

- Main cooling water system
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A {394 Plant Start-up

- Cooling water system
- Closed cooling water system
- Water pre-treatment plant
- Demincralization plant
- Service water system
- Waste water system
- Compressed air system (service & instrument air)
- Firefighting system (fire protection and fire detection)
- Main condensate system
o a1 W a 29 ¥d) o wa 4 Py P =
gUnselluszuufidniuszgnadadliiduda lwidegnGuaaiinuazesliss vy
o . & < & o 9 o PN
duty-standby, lead-lag %38 automatic back-up Wadu Iasdeduwantiazgaviulion luia
ayann control valve uaz open/close valve Y luszuuezgmilegludwmisdmivns

s o 9 wa 1 o e
start-up LLﬂz?{'Jﬂ’lﬂﬁHElﬂIHUFIﬂﬂuﬂﬁ]xﬂﬂﬁm'ﬁ‘ﬂ

® GTG/HRSG combination start-up

17991152 1U Y Balance of plant Qﬂ’dmi{'ﬂ DCS 1z uaasdanIy “Ready to start first Gas
turbine " 1i10 Operator 140N Gas tubine 492 gAAAIINAMIANG F12i3UAAIIN Gas turbine une
HRSG 917 DCS 11190152 M 199A 17N Gas turbine #9445 ALAZ Gas turbine HIATDI9 AIWITA
aarinawmedistosfigaly 20 ft waziarfuzindu 4swnd lugaanarii i len
Operator A3)9TBUAIINYAABIUBIA1A1IT VO GTG/HRSG ﬁmsnﬁmi’wﬁauﬁﬁ'ﬁﬂaw:qﬂ
amrinndann 15 uad 91nn1sisuliFaanan Gas urbine #ausn iua I Des nansdonnu
“Second Gas turbine Ready to Start” tazudedygraduantinlUf Gas urbine fafirosudafios
Suaminiudrdunuasiaves GI/HRSG Aafies ufanoudaiin GI/HRSG A13A52070Y
ADTUZYDY Gas turbine 910 GT control system (Prestart up Check) (#eviT1¥? Gas turbine ogluannz
wlonlumsaminlaoudludamiraiivsnglu GT control system

&RuisnTum3 Start up 94 Gas turbine LAy HRSG Aignidanlunts Start $1AUn3 Start 9
fun5iFun’e Drain Y94 Deacrator LP drum Az HP drum YUATEWARA Start-up Water Level 1ag
Deaerator level control valve, Evaporator drain valves 8 g 11 Automatic mode 911 1;?1.1 1015 Start
Boiler feed water pump waziden Drum level control valve 114 Automatic mode, Feed water tank 9

niAuTAg Makeup water igniAnii Hot well Tuvmz il LP drum Lag HP drum vz nidn Ay Boiler

fecd water pump

—
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512

.
A¥aniteluns Start-up Drum Level S5z A0z Gas turbine Ié5uoyaal#an1inen HRSG uas

a

Ewam_ =
GTG control system (647 DCS 92HaAIYOAYIN “GTGI/HRSG ready to start” (F¥u0gAV Unit fign

e, =) o 4 s P
4AT3M) Operator AUNSDABUHTUTMINUY DCS uazdynnisuan1inezgnd R Gas nrbine

® ]st GTG Start-up
1il® Utility/Service plant 11015 §1151WM5 Start up 300¥00ud7 uag First GTG/HRSG 145y
Permissive 917 GTG Control WA HRSG System §U{ /A 110z 1150/ 1Hun15 Start Up
GTG/HRSG ‘I8 TnodU iR uaunsaUfian 1y SOP-Gas turbine Start up unz SOP-HRSG Start
up

® 2nd GTG start-up
iifa First GTG/HRSG AFuilumsevdos ludafluszoznniediaden 15 minute (uuzvi 191
06191708 45 minute) UAZ Second GTG/HRSG 1451 Permissive 91 GTG Control iaz HRSG
System HUFATUIzAUNsBANTUMS Start Up Second GTG/HRSG 14 TagdulfiRarmannse
1{1iAn 14 SOP-Gas turbine Start up 1Az SOP-HRSG Start up

@ Auxiliary system start-up

® Start-up

Loading of GTG

a

The ramp rate WAZ 53 U21I01R Hold Rgasier i 18naududaed it 1dsumsiusessin 6TG
Suppliers’
® Loading GTG/HRSG
189910713 Synchronized Gas turbine n:ﬁaiwaﬂsaadﬁ 10% 484 Power output Lﬁatflumﬁiu
HRSG Taogaaii vz 19i9a1 10 wifl iy cold starting 138 8 U1 @115U Warm or Hot Starting,
54 T1MAAYDS GT 92 UANAISAUAIM Startup mode (Cold, Worm, Hot)
O Loading GTG 111 Cold start
Tnaauss GTG 1eiu 1l 25% dosidafiindy 1.5% Aeu1fi (600 kw/min) uaz
Gas turbine 518 THan'1d 25% uazs Hold Tnandra13aunszaszu Gland steam %
annsaran ez annson31a Vacuum 1 Steam turbine Condenser 1# Lag HP and
LP Bypass station §AAIUANNILABY Steam §1MFUM3 Start 1111 Cold Frumiian
1880 60-75 Wi (1¥AF39 Commissioning), 39917 HP and LP Bypass station @14170

AIUAY Steam Pressure 14 Gas turbine 93 @ 111504#u Tnaade luf 40% Aaefided

—
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d Lsv aodt dlunet s wilt vmduTranmusoitudud 2% dewnd aube
Trangegemifiosgsld

Loading GTG 411 Warm start

Tunsdl Start T Warm mode Tnanves GTG 123081 108 25% aomidefiiint 2%
ROUTT (800 kw/min) Wazifledauda Gas turbine vx80 Trand el Tounsz Keszuy Gland
steam 9297197018 @ws0a319 Vacuum 11 Steam turbine Condenser 1§ 18z HP and LP
Bypass station #113170AIUAN Steam Pressure 1% #1503 Wamm start “lhdnmf‘lﬂ‘lﬂ
ifia 45-60 u1# (1¥A%29 Commissioning) MF4910 HP and LP Bypass station #1317130
AUAN Steam Pressure 14 Gas turbine vz du1soiin Inande T 40% daofdsd
i 2% siowaf it 3 w9 i Taees sy 3% dewndt uisInan
qeganiiesgeld

Loading GTG 411 Hot start

Tunsdi Start 1u Hot mode Trnaues GTG vx3adu1Ufs 25% §rofdsfifiniu 2% do
¥ (800 kwimin) uaziiefouda Gas turbine 9= 80 Tnand1a13ounseitesz Uy Gland
steam 9291974 16 @1150@519 Vacuum 14 Steam turbine Condenser 14 1Az HP and LP

Bypass station Tunsdi Start 14 Warmmode #1150 15 Hot Start HP and LP Bypass

. ,

station 9z W3 ou 199 UL Gas turbine 9z 1350TY Tnan I8 Tuiuif 40% droddan
5 2 _— L Axa

A 2% i iWlunm 3 ufl iy TnaraunsaRuTuR 4% downdt sudaivas

gaganhfivzgald
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5.2 Start Up Sequence

T AETIL astetres Spesl e Camm e

PREPARE Start
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fj%ﬂﬁﬂ’“ L'%EN . Plant Start-up fj‘%ﬂﬁﬂ’“ t'%aa - Plant Start-up

=
- e
- el Se—

BOP/AUX EQUIPMENT/LP/HP BFP IN AUTO&DUTY Sclect
6.6 KV&400V Switch gear cnergize.

T Tabasure VAT B e
L e e L g .
] o -

BOP  NATURAL GAS SYSTEM

Gas supply pressure not low
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aiﬂﬂqum'q éﬂq © Plant Start-up ﬁfﬁﬂﬁum Léﬂsi . Plant Start-up

[Ty

CUTEELI beisass gl bs baeats
1R et brmiond Fugleis daes © |

e
A Seisbese Bpalie remets
e

ON PLANT START-UP

Service (Fire) Water tank Level Not Low > 2300 mm., Decmin Water Tank Level Not Low >2200 mm.

o i B Sy 3 P = TR
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WORK INSTRUCTION
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(5849 : Plant Start-up

Teimens Lpaiise foote
STV Delelave Tysaliee fagiers

L TR Gl Selied Sempiate bies s 3

e B e
Y s G e S

BOP VALVES IN AUTO Mode

AIR COMP, START, Air Comp, Running, Inst, Air Press, Not Low >6 Bars

Savaees W e e r
B ]
| R v S s Smpaty Sen s

aFaiudlv: 02 wnasaugy vaviidun wieldouunlaudly Tas lildsvenane ! Page ‘ 13 of 41 I

@ { -~ . s
afefiudlv: 02 waemsnuay Fwhdun viadouulawd lviae hildsveya I Page | l4of4lJ




BANGKOK /.
COGENERATION =

USHN V19n0NIARUIUBISTY 8100

WORK INSTRUCTION

IVAONT1T : WI-OPR-C10-28 I Funtfadu 14 : 24 o 2566

(504 Plant Start-up

FRAISESHIDGL AW Cakm O Al GCan .
L AIRESTTY P PR B e G | T = M

BOP SERVICE

[ Asaiiudlv: 02 | whensaugy B s wienlfouanlawdly Tas 13 uonae [ Page | 15 of 41 |

BANGKOK _/.
COGENERATION =

UIHN V190N ARMIMBISTY 91A0

WORK INSTRUCTION

Flgie

SUEAONa1T . WI-OPR-C10-28 ' Funteau ¥ : 24 mwiou 2566

{509 Plant Start-up

P TERLLe il ceiiie

B e ]
e R Y

1

Demin, Water Distribution pump start
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fﬁﬂﬁﬂ‘ﬁ ém : Plant Start-up fj'ﬁﬂﬁﬂﬁ LdéEN : Plant Start-up

CT Chemical Feed Dosing Pump Start

1. Sodium Hypochlorite
2. Scale Inhibitor

3, Sulphuric Acid

ey i v I S B T P S
e

COOLING WATER SYSTEM START
1. Aux, Cooling water Pump start

2. Closcd cooling water pump start

3.CT Fan Cell 1&2 start

4. Main cooling water pump-1 start Condensate pump start
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ﬁﬂﬁﬂ‘ﬁ Lci;FN : Plant Start-up '3%1]51]‘“ fi;ﬂxi : Plant Start-up

HRSG prepare start-up

® | P pump Auto mode

® HP pump Auto mode

®  Decacrator Ievel not low>1500mm
® LP Drum level not low<-127mm

® HP Drum level not low<-227mm

® [P pump start

® HP pump start

Condensate pump start
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HRSG valve in Auto
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§ o Sebetase bl fre S bebe
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5.3 Start-up Steam Turbine (Cold Start)

5.3.1 MAIN CONDITIONS FOR SPEEDING THE TURBINE

#DUTINS Start up Steam Turbine 1Yi1M3A39980U Function Group (FG) #afl

« FG HP control oil “ON”

* FG Lube oil supply “ON”

« FG Tuming gear “ON”

+ FG Condensation “Turn ON”

 FG Cooling water is in operation. (ﬁ"m DCS)

« No turbine trip (Relay Protection #84g Reset Boudeortivun)

+ Main steam gate valve I0LBA10AA210 #84 “Open”

+ Exhaust steam pressure 10MACI0CP950 #8414 Alarm High

« Emergency stop valve inlet pressure 10LBA10CP020 Feannnii 59 bar(g)

= Emergency stop valve inlet temperature 10LBA10CT020 n"a»:q»animmnqﬁ Saturation Wil 50°C
Suly

« Emergency stop valve inlet temperature 10LBAIOCT020 #8931 N31 10MAALSCTOL0
(Casing flange 50% temperature)

« Emergency stop valve inlet temperature 10LBA10CT020 ABSu10AT1 10MAATSCTO11 WY 30°C
1‘?1.1111 (Casing flange 100% temperature)

« Lube oil temperature 10MAV40CT910 A8431nnd1 33°C

« #89%117115 Turning gear (i.e. turbine speed I0MAD10CS910) 411731 4 RPM uaz/03yi1n17
Turning AeKiBeIAAT 25 1T#t

« minnu@untaezdes1d3udonnuudafiou “TURBINE IS READY FOR START TURBINE”
M Steam Turbine HMI 34437168 Steam turbine wWaufiezsims startup uda

vy

fatiaunsnld “FG TURBOGENERATOR” Ul STG HMI Aamsyi U8 aAnE: s2U168Y (FG) 7
naTudrdeduld Taemsna “START FG (31l 1) ssuuszdamsiuuuusa lud@eind sy “o1”

DIVER Startup completed (Loading of the turbine)
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3% 5 FG DRAIN

AT kil Gl soda i addebive ﬁJm vosl==x] ma—

3141 6 FG CONDENSATION

7Uf 8 FG GLAND STEAM

e ARSIV BUSEL ME RAaliEbi D BV BlE=—)

31/t 0 FG EVACUATION
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nIniuezseeu lud1e thaayanai Start Steam turbine ‘lawie ol

®  Turbine speed Roawnniig pm

® No Turbine trip (Protection all clear V30 A Reset Protectior. ¥ 1ugﬂ°7| 13)
® Main gate valve I0LBA10AA10] “OPEN”

® Exhaust steamn pressure 10MAC10CP950 #oq'lii Alarm High

® Emcrgency stop valve inlet pressure 10LBA10CP020 #A091ANT 59.0 bar(g)

®  Emergency stcp valve inlet temperature 10LBA10CT020 #94%70A 11 Tsl MIN Failusi

AIMYassz Y (JUF 12)

® Emergency stop valve inlet temperature 10LBA10CT020 ABININATT Casing flange 50%

temperature |0MAA15CT010

v ' &5 .
2113 T —— - ® Emergency stop valve inlet temperature 10LBA10CT020 @194310771 Ts2 MIN "Hd!ﬂuﬂ'l
e T sl ST < T e b Tl T e "

319 10 FG HP OIL ALz (§UR 12)

®  Emcrgency stop valve temperature OK for speeding up
5.3.2 TURBINE SPEEDING AND SYNCHRONIZING

® quvgil Lube oil 10MAV4ICTI10 ABINIART 33°C

Lﬁaiwudnq weuudn uay FG 1§1gd 18y FG INLET STEAM 1ug29i9815n Bypass valve
10LBA10AA102 93gniJaiuitevinn sty Pressure fiie1u1 Emergency Stop Valve (ESV) g
191 Low (L) vi3au1nn31 59.0 bar() 91miusz 1 udaTusiAos #9915l Main steam gate valve
10LBA10AALOL Ao Tadmuom Fully open iz #9914 1% Bypass valve 10LBALOAA 102 Tnndouy
Fully closc 38@11 FG INLET STEAM fs31fft 11
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o e s -

- .
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314 12

4 o4 2 v ¥ . . B = &4 o aa
LllﬂN'luNau‘l‘U“ﬂQWﬂﬁuﬂ'J N3 UYB AN “Turbine ready for start™ “3Lﬂﬁﬂuwuﬂﬁ~il‘ﬂuﬁﬁlﬂl

<

p
Y . . . v o o 1 2 o
59UA91]1 “Turbine start (speeding) operator’s requirement” 13U W INIsAALY 1 A59 oz1Tlu

TR = TN, O, W, = VW S =p—— Ao St Steam urbine (7 12)

FUh 1
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314 13 wiluy PROTECTION

9IATUTBUYDY Steam Turbine 1 ADUALUTU 910T9U Turning 7 78 rpm LAY 5800 rpm 130 Full
F—— o

speed no load (FSNL) 145211714 Speeding Yudsiidesnsnanau Hasli

® #1591 300 tpm, Turning motor WHYANTTH U

® fisau 300 1pm, Anti-Condensing hcater 483 Generator wwmsv‘ham

® §90% v83501 FSNL, 52UV Generator Exciter At

® i 90% 193301 FSNL, Auxiliary lube oil pump ‘Hqﬂmiﬁ‘ld‘lu

® {1 90% ¥9939U FSNL, Emergency stop drain valve (1I0MAA10AA215) ﬂﬂfm

& R o a & Yo Y v oA
182448 Steam turbine FSNL Wiing1uiauananz 1d5udonuudafou “TURBINE IS TARTED”

o . v P-4 P Y o

52UV92¥1013 Hold speed 199 Steam turbine 137 FSNL Hiilunian 4 uii Savzeyaaliviins
yunuaiosduiia 1Wiveq Steam turbine 191g5: 11 14 (Synchronization) Tasduna leinnsen

. . F o 4 . LA
#1851 “Synchronization relcased” Aunaaavuiiuddeon (3U7 14) (Fornsszda Ao linsiu

Steam turbine #2850 FSNL fiu 15 1)
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A v 1 . ° v Yo a4 A
Wan¥oul Steam turbine generator ¥11A13 Synchronize W13z D WwiACALIATBINATITIY
“REMOTE AUTO SELECTION” uazauée v » dodonatly “START” uazatudao «v
35UVILYIMN3 Synchronize Steam turbine generator Tresn TusiA waziiod %9 Generator Circuit

Breaker (GCB) 8¢ Close #3317 14
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3UM 14wyl GENERATOR

5.3.3 LOADING OF THE TURBINE
\io Synchronize Stcam turbine generator Whszyuudl fivii CONTROL v HMI 7 “ACTIVE
POWER™ ¥1717 Sct load 11/l 4 MW (¥1n9¢ 14329 Normal operation 92 @ 11130 Set load A Hige

v 4 MW)

»

.
71411115 Ramp UP 484 994 Load 9z9n$1na lasss uuyusn luiid 1y nisennidnaiu
a4 oty C X g . .

1A1AT04 st Toad LA S5 UUIZFATY load ABB9 1 1114 load i set 13RIWTAT1 0.31 MW/min (31l

sy

4 ) v o a A Yo ¥ oA

149 Load 019 4 MW umwummmumsmw"Lmumsmmﬁau “FG TURBINE IS ON”
MN1eRe A1AUTUABUNS Loading taF93eufeoudr eimiundnawAmaiesduna tu

2 o o 2 o 2
“RELEASED" 1iuuaq (TrumsAeziudung release 1A% turbine casing flange 50% temperaturc
(10MAA15CT010) 9 AD45AINIANIT 360°C) MABAe #1150 “ON" M13AIVAY Load TAUDY
3 ) v A 4 4

INLET STEAM PRESSURE Taen15 Sct 711 Pressurc inlet 11iu Ta1unSaninluiiuiives
PERMISSIBLE INLET STEAM CONDITIONS Diagram (31/# 16)(Nominal parameters 79.0 Bar(g),
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P , . 4 &
540 °C) Fa1ile Steam turbine 17113 Control L INLET STEAM PRESSURE (&9 Load it
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Eﬂﬁ 16 INLET PRESSURE CONTROL and PERMISSIBLE INLET STEAM CONDITIONS DIAGRAM
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#7un1541 Admission steam 38 Induction Steam 1$119amu szdparmudortuaed
® Generator Breaker “Closed”
® Turbine HP controller output U101 8%
® HP Stage group pressure IIMAA10CP020 700 6 bar(g)

® Casing flange 50% temperature 10MAA15CT010 11AAI 140 °C

® Emergency safety flap valve 10LBA60AA310 “OPEN” (11} A% manual command open)

® Emergency stop flap inlet temperature I0LBA60CT010 Asu1nnt “MIN" fignduindan

v gl 19)

. g )
v ¥ 1938 Manual reloased tiieilla Valve 19 LP steam 181 Steam turbine i}

® 1@ Control block ADMISSION STEAM PRESSURE m ‘ﬂ:‘l]i‘lﬂ;] Block UUN1

fuunlupli 17
® A “MAN" uaz <V "

L, 2 -
® nnfiges OP (Output) 1 A¥a1Hls1ng Cursor i Tuves

7 2 i ayia . . P .,
o nagamsiidid e s vaieimludes op Aesvduiulaeldogiugae 3-5%

Y
Tunraznase

; = . , z
® wgaiteasi9fiaay ESP uaz/m3e 1SP Wild s hlndmasuquluiiud

PERMISSIBLE INDUCTION STEAM PARAMETER DIAGRAM (Nominal parameters

5 Bar(g), 239.2 °C) 31 19
® yiuApudl 4 lax 5 YUNT ESP Uas/min ISP 931l Stable 0¢Hi 5.0-5.2 Bar(g)

® fp “AUTO" uag “v »

31l 17 ADMISSION STEAM PRESSURE CONTROLL
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Eﬂﬁ 19 PERMISSIBLE INDUCTION STEAM PARAMETER DIAGRAM

iif® “ON” “INLET STEAM PRESSURE” Control iz “ON” “ADMISSION STEAM PRESSURE" Control 'l& uazsjnszuy

a - 2
484 Steam turbine JAY Stable MTHEUIAT9 AU Startup Steam Turbine LA Startup Plant

Y. a
5 19NMN5913904
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BCC SHIFT SCHEDULE 2023 BANGKOK o7-
coGeNERATION 1=
Month Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue | Wed | Thu Fri Sat
Jan 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Jan/Feb 29 30 31 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Feb/Mar 26 27 28 5 6 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Mar/Apr 26 27 28 29 30 31 2 3 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Apr/May 23 24 25 26 27 28 29 30 - 3 4 6 8 9 10 11 12 13 14 15 16 17 18 19 20
May/Jun 21 22 23 24 25 26 27 28 29 30 31 2 3 5 7 8 9 10 11 12 13 14 15 16 17
Jun/Jul 18 19 20 21 22 23 24 25 26 27 28 29 30 - 3 4 7 8 9 10 11 12 13 14 15
Jul/Aug 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 - 4 5 6 10 11 12
Aug/Sep 13 14 15 16 17 18 18 20 21 22 23 24 25 26 27 28 29 30 31 2 3 7 8
Sep/Oct 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 4 5 6
Oct 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 - 2 3
Oct/Nov 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Nov/Dec 3 4 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
Dec 31
Shift Sat
Team 1 D
Team 2 N
Team 3
Team 4
Team January February March April May June July August September October November December
Paisal Paisal Paisal Paisal Paisal Paisal Paisal Paisal Paisal
Team 1 Poosit Poosit Poosit Poosit Poosit Poosit Poosit Poosit Poosit
Sakorn Sakom Sakorn |Sakom Sakorn Sakom Sakom Sakom Sakorn Note
Wacharapong |Wacharapong |Wacharapong [Wacharapong |Wacharapong |Wacharapong |Wacharapong [Wacharapong |Wacharapong D =07:45-20:15 Hr
Team 2 Natthapong Natthapong Natthapong Natthapong Natthapong Natthapong Natthapong Natthapong Natthapong N=19:45-08:15 Hr
Anuchit Anuchit Anuchit Anuchit Anuchit Anuchit Anuchit Anuchit Anuchit Q = Off
Natthapomn Natthaporn Natthapom Natthapon Natthapom Natthapom Natthaporn Natthapomn Natthapomn Shift schedule may be
Team 3 Jaroon Jaroon Jaroon Jaroon Jaroon Jaroon \Jaroon Jaroon Jaroon changed according to
Passakom Passakorn Passakomn Passakorn P; kom Passakorn P komn P: kom P. kom work load
Chaiwat Chaiwat Chaiwat Chaiwat Chaiwat Chaiwat Chaiwat Chaiwat Chaiwat Revision : 0
Team 4 Weerapong Weerapong Weerapong Weerapong Weerapong Weerapong Weerapong ‘Weerapong Weerapong Dated : 20 Mar
Kowit Kowit Kowit Kowit Kowit Kowit Kowit Kowit Kowit
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M1919NINT5U Safety Talk
Uszdmau nsn AN 2566

BANGKOK 1.
- COGENERATION £

July 2023

6-Jul-23 Safety Circuit Breaker 1 MNT KJ
13-ul-23 | MastertheBasics | 5 | EHS CAT
20-JuL-23_ Il Safety_Wc:rkplace 1 OPR JS
27-Jul-23 ~ Health Checkup 2| Support KIM

M13149NANTIU Safety Talk
U5201L00U FINIAN 2566

BANGKOK /.

August 2023

Master the e
Content . Section Initial BCC
Basics
3-Aug-23 Safety Driving 5 COMNT 505
10-Aug-23 Basic PPE 3 EHS NS
17-Aug-23 Raining Season 3 OPR cs
24-Aug-23 Exercise for good health 2 Support ND
TK

31-Aug-23 Near Miss 5 MNT i
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M1519NANTIU Safety Talk
Uszathau NUe1ey 2566

BANGKOK /.

Safety Ta lk COGENERATION £

07 September 2023 Material Gate Pass I 4 1 EHS CAT
14 September 2023 Monkeypox 1 OPR PS
21 September 2023 Health Care 2 Support NL
28 September 2023 Fire Alarm system 1 MNT BJ

A1919NANTTN Safety Talk
Useaniau nanau 2566

BANGKOK /.
"

October 2023

Master
Date Content Section Initial BCC
the Basics
05 October 2023 4 Safety Signs ' 1 EHS | NS
12 October 2023 | Water Heater gas type | q OPR | WPK
19 October 2023 Influenza A (H1IN1) 2 Support | WIN
" 26 October 2023 Safety Ladder | 5 MNT | SP
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A1919NANTIN Safety Talk
U52aLA0U WOAINIUU 2566

BANGKOK 7.
- COGENERATION £=

November 2023

Master the
Content Section Initial BCC
Basics

02 November 2023 Lifting Work 4 EHS CAT
09 November 2023 Road Safety 5 OPR KO
16 November 2023 Healthy 2 Support KO
23 November 2023 Safety Gloves 3 MNT ST
30 November 2023 Drive Safety 4 EHS N

=

M1919NANTTU Safety Talk
UY52a00U SUAU 2566

BANGKOK 7.
- Safety Talk oo

December 2023

07 December 2023 Ergonomics 2 OPR WPK
14 December 2023 Calling Emergency q Support ML

- 21 December 2023 Forklift Safety 1,4,5 MNT | SRT
28 December 2023 | Safety Transportation' 4 EHS CAT/ NS
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Confined Space Entry Permit: Q_’Q/4/? Safety Work Permit: ) 4 /34 A

Entry Supervisor Name: | ol Dates of Entry: 08/ /2%

Equipment To Be Entered (Cold Box, Reactor, Boiler, Reformer, etc.):

‘;‘Qv\'\]lé&) 5‘&\3 | L_l%oﬂ

Entry Point (s):

Equipment Elevation (s):

Method of Communication to summon rescue of nan-emergency assistance:

All must be checked:
ﬁeswe Plan Attached
[ Blind/Isclation List Attached

[ Isolation block diagram or copy of P&ID (showing isolation) attached

Type of Entry: (check all that apply): )
[ Harizontal [j{lertical (up) lZérﬁcal (down)

WARNING
All of the hazards listed on the following pages have the potential for either
serious injury, or in specific cases, fatality. The dangers of exposure and
techniques to control the hazards are not limited to the items listed; further
evaluation should be made on a case-by-case basis to determine if other hazards
are present or additional controls necessary.
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Confined Space Hazard sment (Risk A ment

Spaces that contain more than 10% LEL may not be entered.

IE/ Flammable Fire, explosion, burns,
All connections to the space must be isolated sufficiently to prevent ingress of contaminants

gasivapor asphyxiation. .
+>468%-LEL) « Flammable gases must be purged from the equipment using an inert (i.e., nitrogen, steam),
o and then the system must be purged with fresh air as with Low Oxygen Hazard.
. «  The space must be checked for acceptable atmosphere across and along the full length and

breadth of the workspace, prior to entry.
All piping connected to the space must be checked for flammable levels as the piping

becomes exposed.

Reasonable attempts should be made to purge LEL to <1%. If purging cannot achieve
<19%LEL, but can maintain <10% LEL, continuous monitoring is required and space must be
evacuated if LEL increases by 2% from baseline entry readings. Increase frequency of
logging atmosphere results (i.e., evary 15-20 minutes}

Pariodic almosphere checks are required after every break in the work activities. Consider
mare frequent checks (i.e., hourly)

Consider continuous ventilation as a precaution; however, if continuous ventilation is required
1o maintain LEL levels below 10%, continuous LEL monitoring is required.

Spaces that contain toxlc contaminants greater than the IDLH limit{s) for that specific
contaminant may only be entered as an (DLH Entry, refer to IDLH Confined Space Entry

Procedure for specific requirements.
All connections fo the space must be isolated sufficiently to prevent ingress of contaminants.

B/ Toxic Vapors | Impaired attention-
thinking-coordination,

rapid fatigue, dizziness,

Specity: nausea, vomiting, loss of | e

consciousness, +  Toxic gases should be purged from the equipment using alr (if they are not flammable) or an
tissue/organ damage, inert {if they are flammable), and then the system must be purged with fresh air.

poisoning. s  The space must be checked for acceptable atmosphere across and along the full length and

breadth of the warkspace, prior to entry.
Consuit MSDS for « Al piping connected to the space must be checked for contaminanis as the piping becomes
specific contaminant exposed.
«  Perlodic atmosphere checks are required after every break in the work activities. Consider

mare frequent checks (Le., hourly)
Spaces containing toxic contaminants >25% of the PEL may anly be entared after

implemanting controls to ensure that Entrants will not be exposed over the PEL.
Consider:

*  Continuous ventilation;

«  Continuous atmosphere monitoring;

« Limiting exposure time; andfor

+  Respiralory proteclion Sl -

Page 3of 9
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Confined Space Hazard Assessment [Risk Agsessmnnt[

—_——
Check all | Potential

that apply | Hazard

Atinosplieric Hazards

Signs, Symptoms, Techniques to Control Hazards

Dangors of Ex;

Low oxygen
(<19.5%)

Impaired attention-
thlr!king-coordination,
rapid fatigue, dizziness,

Spaces that contain loss than 19
5% oxygen m
IDLH Confined Space Entry Procedure for spnci:li ‘::c:rﬂlr’:moonnlrnmd WO IRER Ryl ettty

Caused by: | nausea, vomiti * Al connections o the space must b isolated

. ng, loss of : a fliciently 1 i tami
O . consciousness, = :‘\nylspaca thal presents a low oxygen condition must be p?.!F ed t;;l.tilamireau o heiy
Contaminants | asphyxiation evels, and then ventilated with fresh air % #ir Wincrease oxygen

*  Flammable I i
gases must be purged from the quipment using an iner (j.e,, nitregen, steam),

- asphyxiants
then the system must be purged with fresh air as above.

O *  The space must be checked far Pt A
Oxygen g:radlh of the workspace, prior to Bnllry Rhere acrass and along the full length and
. . :
f’:f:::r'zg gfs" o pll}fe? connecled to the space must bis chacked for oxygen levels as the plping becomes
_rusted ! *  Continuous atmosphere mo nitori i i
materials, < 20.5% 02. Ng required if Initial atmosphere readings (after purging) are
-

Periodic atmos here checks are requir r break in the work activities onsider
=] e ) quired afte every n t i . C d

L Consider cont nuous ventilation as a precaution; however if continuous ventilation is required
| 0
o maintain axyaen levels a_bnva 19.5%, conlinuous oxygen mor llnﬂlg |5*ﬂg|-i|| ed.
g yo! gh, pain, gas paces 2 g y . N
Ei High oxygen Cough, chest n Spaco that contain maore than 23.5% oxygen may not bo antered.

-Biological

(>23.5%) accelerates combusti
ustion; ¢ Al connections to
3R Wit oo 18 1o the space must be isolated sufficien o
and g o . :::gzialn:omt;alaﬁnﬁms an ?rygen-enricheu fluid musﬁ:e pzrr::z"\lw:;?;sif foiﬁ:f:?ﬁ h
an i ] s en ventilaled wi 7
ompatible material *  The space must be checked I’ur--u‘ﬁr y f'r?m imospt across and along th
p phere and along the full length and

breadth of the workspace, prior to entry,

*  Allpiping connected to the s
Shvibing pace must be checked for oxygen levels as the piping becomos

¢ Continuous atmosphere monitori ired i initi
> 211% 02, P onitoring required if initial atmosphere readings (after purging) are

- ariod!r.‘. almosphere chacks LI y
yl are ired i iti
P w o e req after every break in the work activities Consider

=  Consider i
- mainlslr;”nhn?nu? vsrli:atlon asa precau!]nn; however, If conlinuous ventilation is required
L I oxygen lovels befow 23.5%, continuous oXygen monitoring is required ) ]

Fonm &826-15 (hy, iz
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Dust (>LEL)

asphyxiation, respiratory
frritation, eye irritation,

G
d Space Hazard A ent (Risk Assessman
—_— e -
|— B' Engulment I Dri i o i
ownin,
ot [*} : \I;'o:ll::::zf?dgoul a:d Energy Isolation procedures.
e uid may have to be ram
ot St o e ha oved from the area below the Space to prevent hazardous
*  Implement Fall Protection Procedure, as i
t , a5 applicable
L *  Implement Excavation Procedure requirements, as applicable
= — b — *__Barricades, scaffolding, temporary floorshwalls
High Heat exhaustion, heat *  Ventilation . o o
Temperature siroke, excessive » Break periods
sweating, headaches, *  Provide liqui i
i e liquids at entry point
headedness, weakness,
mood changes (irritable,
or confused/can't think
straight),
vomiting/thrawing up,
fainting/passing out, paie
clammy skin, pale dry
E{ skin, red skin
Low Red skin, white skin . id
, : Provid i i ]
Toreperature frostbie, hypothacns S iR ::ﬂe:;ssource (consider hazards created by adding a heater)
——W »__ Require PPE
L t,::i"g 'f.lrtom Cz’r::ri‘ogz;':on?u‘sionsl, *  Baricades, scaffolding, temporary floorsiwalis
s, interna
gl el *  Implement Fall Protection Procedure, as applicable
Mechanical Abrasions, confusions & Looka ot T |
|Ef i ‘ sy ey internaI' *  Lockout'Tagout and Energy Isolation procedures.
injuries
E( g::afir%ur:tion Entrapment, abrasions, *  Barricades scaffelding, temparary floors/walls
of contusions, broken , I 1
Jazerd BeReaN el *  Rescuse Plan accounts for configuration of space
S _Space
Fonn W65 (Rov 4mZ
Page 50f 9
od S rd Assessman ssessment
= Combustible | Fire, explosion, burns, Spaces that contain more than the LEL of combustible dust may not be entered. Generally,

this can be identified where the combustible dust [imits visibility to <5 feet.

All connections to the space must be isolated sufficiently to prevent ingress of contaminants,
Combustible dusts must be purged and ventilated from the equipment using an inert (i.e.,
nitrogen}, and then the system must be purged with fresh air as with Low Oxygen Hazard.
The space must he checked for acceptable atmosphere across and along the full length and
breadth of the workapace, prior to entry.

Periodic atmosphere checks are required after every break in the work activities. Consider
more frequent checks (i.e., hourly)

Consider continuous exhaust ventilation as a precaution.

Irritant dust
(i.e.
Rockwaol)

Specify:

Irritation to eyes
(redness), skin (rash),
respiratary system
(cough, sare throat),

Consult MSDS for
I specific contaminant.

Spaces containing irritant dusts >26% of the PEL may only be entered after implementing
controls to ensure that Entrants will not be exposed over the PEL.

Consider:

Respiratory protection (refer to MSDS & Respiratory Protection Standards for specific
requirements for specific contaminants).

Exhaust Ventilation

Skin prolection

Specify controls based on contaminant:

Engulfment by | Injury from weight of =  Entry area must be shored up as constructed.
collapsing Ioose material, loss of »  Solid materials may have to be removed from the area above the space to prevent hazardous
loose solid consciousness, exposure to workers,
materials (ie., | asphyxiation, * Implement Excavation Procedure requirements, as applicable.
rockwool, bulk . implement Fall Protection Procedure, as applicable
chemicals, dirl) = —
i__"{ Engulfment Injury from weight of «  Entry area must be shored up as constructed
from fall into loose material, loss of +  Solid materials may have to be remaved from the area below the space to prevent hazardous
solids and consclousness, exposure to workers.
powders asphyxiation. e« Implement Fall Protection Procedure, as applicable
below work «  Barricades, scaffolding, temporary floarsiwalls
space

Fatge 126085 (Rev UsNIT
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fined

Live Process
Lines contained
within a space.

Loss of utilitles

ce Hazard Assesament (Ris

Signs and symptoms will
vary based upon the
material contained within
the live line. Check the
appropriate hazard
(above) based on the
contaminant. Live lines
also pose a pressure
release hazard, which

| may injure workers.

Loss of purge,
ventilation, or lighting

Methods used to control the hazards associated with live lines can vary. In the order of preference,
typical methods include:

1. Isolate the live lines to eliminate the hazard,

2.

Consider the space an IDLH entry and implement procedure 01.05.42 "Requirements
for IDLH Aimospheres”,
3. Lower the pressure of the process 10 reduce the leak rate or possibitity of line failure;
4. Provide adequate venlilation and continuous atmospheric menitoring to assure safe

entry conditions
Evaluate each hazard above for the conteni of the live line:
Low Oxygen Hazard
High Oxygen Hazard
Flammable Gas/Vapor Hazard
Toxic Vapor Hazard
Enguifment Hazard

Lock and tag utility source. Provide backup lighting for the Atlendant should an external
power failure occur (e.g., power company supply).

Hot Work

Other:
Equipment used
in/during the
eniry by the
workers (provide
details)

nausea or vomiting)

Fire, explosion, bums,
toxic fume exposure
(Eye irritation, throat
irritation, dizziness,

Continuaus atmosphere monitoring is required for oxygen and LEL.

Evaluate ventilation and consider continuous CO monitoring (see Toxic Vapor Hazard)
implement Hot Work precautions indicated in the Safety Work Permit Procedure
Evaluate Noise Hazard

Evaluate Flammable Gas Hazard

Specify Equipment:

List specific hazard/control:

For

i Dp2AeET (Ruy 481

Page 7 of 9

Confined Space Hozard Asssssmant (Risk Assessment)

cd

Electric Shock

Tingling to pain,
shortness of breath to
respiratory arrest,
cardiac arrest

Lockout/Tagout and Energy Isolation procedures,

All elecirical equipment must be inspected before every use

All electrical equipment must be properly grounded.

Extension cords that supply power to workers in the confined space must be kept out of the

____way of areas that may cause damage to the cords.

Radioaclive
sources

No visible signs or
symptoms of low-level
radicactive exposure.
Entry planning must
review the eniry site for
sources of radiation
such as radioacti

. Lock out shutters on radioactive level gauges.

= Isolate the work area (barricade and post signs) when x-ray testing is being performed.
NOTE: Radlatlon hazards often require special considerations due to the hazards and specific
regulatory s, Such requi ts may include involvement of a certified specialist (i.e.,
Radiafion Safety Officer), monitoring for radiation with the appropriate meter, or other specific work

source based level
gauges or work to be
performed such as x-ray
testing.

\i You musl consult your local radialion plans and procedures as well as local or national
leglslahon for proper isolation and control requirements for radioactive sources.

Noise

High levels of noise
within the space may
interfere with
communications.
Extended overexposure
to high noise levels
could result in hearing
loss and ringing in the
 ears —

Chemical
Exposure or
reaction

Consult MSDS for
specific contaminant.

Specify Contaminant(s):

Isolate or insulate the noise source, if possible.

Hearing protection

Take into account high noise levels when planning AttendantEnirant communication.
Alternatives to natural voice communication may be required (i.e., radio, visual, etc,)

Clean space prior to entry
PPE
Specify controls based on contaminant;

Furin 202688 {ev Udi2
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Blind/lsolation Llist:

Specification For Blind or Valve #

Location

Isolation included on Safety
Work Permit Isolation Log?

Fora 26706033 (Rey Us2
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Confined Space Hazard Assessmant (Risk Assessment)

Othar Hazards

al o) o

d
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BANGKOK 7.
/.
COGENERATION L-_' Pre-e " BANGKOX 7. . Confined Space Rescue Plan
ey Mestinglog 3 COGENERATION £=
Facility . T Do g v - ~— Confined Space Lozation m H M Safery kam%’umbﬂ
Emﬂwm Ti -
9-‘5 /00] / Q %J e 1 ’5~ C /-) Purpose of Entry < , 5 Date of Entry — / /{7‘
Confined Space Entry Permit No 7. o 2 Wy Fibey Oghie Lg/oai £
¥ Waork Permi '
- ‘ 9/14 ’ i emitNo- - p ?/ g4 4 Description of Entry:
ntry Site M H " 5 . (Example: Vertical or horizontal entry. size of opening, at oz above gmde, scaffold reguired, ele )
T4 ro doy e Fibe opHe
Name (Print) .
Signature Company Role* . . .
to Team: ,
“.
i Products " B sty Gl n®n.
3 e
Rescue Techniques: B’Eﬂw Rescue | Non-Entry Rescue
! 5 i &
2 bl b7 ;
T T
? Equipment Needed for Rescue:
3 (Example: Rescue-matic/block and tackle, stc.)
| W Dedector, Tipo! |, Woovssnegamed
7 * t
f; Personnel Assigned to Rescue:
Rescue Team Action ltems: )
e 3
SR sty g K AIM.
Pifantry Drill: (Must check one)
I'*‘_‘i A Pre-entry Drill was conducied specilic (o this entry involving the rescue team members {as designated above)
[J Permit Required Confined Space cntries are conducted on a frequent (i.e. monthly), regular basis into the same or similar
spaces under the same or similar conditions AND the same rescuer{s; are utilized. The pre-entcy drill was replaced with a
“table-top” dritl. to review the elements of the rescue plan. The rescue team has aiso ensured that rescue equipment is
operational and ready for a rescue.
Rescue Guidelines:
*  Atleast bwo resvuers pec shifi on site at all limes when a permit required confined space entry is anticipated jgte a permit-required confined
spuce in order 1 rescue enlrants. Nog-enicy rescue does not teguire trained rescuc personnied to be on-sit,
"ENTRANT = 1 = Prior to each shift or entry, the rescue team must be dentified to Lhe entrants aad aitendant
QE;%TJ%ANT =2 = The rescue team must provide two functions:
The S 1. Extract the entrant(s) from the space
personnel registered above have altendsd the Pre " P e ieictins
o -2 X 5 .
indicated above and are authorized to perform their m!a.uzgmmu fu!rlhc P“"'f“ Required Confined Space Entry «  The rescuer may work ai the space assisting the epimats, but must not enter the space 1o work with the entrans
ed, for the akift e The attendant must not be the designated rescuer, bul may act 1o initiate rescue if non-entry rescue hus been specified

Confined Space Entry Supervisor Approval:

I Note: Thi - :]
¢: This form shali also serve 33 the Authorized Entrant and Attendant Roster for this speci
F . Fomm 20312 (v DAY e ent

orm 2626-1 1 (Rev 0407y
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BANGKOK a -
> Confined Space Entry Condition Lo
Cﬂmnﬂﬂ L o apareE] . on Log R

Factty: yLarwneninsuigeiodi S Ko

MH -11.

Data: E‘FIQQ /25 Time af Pre-eniry Readings

12.%0

Canfined Space Entry Permit Mo, 2'9/74

tasued by (Entry Superviser), Sﬂ]“f;;

Sall fodyong He: vl e'.‘-":u’hMmh;,m.

g pheric harards

Init:al Atmospheric Reading:

209 %00gen

Pre-enury Readings (E] wath verstitation, chock if appircable)
209 %% Onygen (deceptable tim: = 9.5, <23.5;

Teater's Initials

~Toxic !

o ToXic 2

2. Flammable (% LEL) O Flammabte (% LEL) dccepiable timic < 105 LEL)
__ = Taxic I (ppm) ——~  Toxic!ippm)

. Toxic 2 (ppm) = Toxic2 (ppm)

snstiument Type Instrumer:( Serial Nummber S!ﬂ osMILLS

SRS - 0} 2

__Mm\[ s LEL L A = 1 -

_____ __":i Toxic 1 Toxic 1

L v Toxic 2 Toxic 2

Last Calibrativn Date 2,0/05’ Ty

[ 4

.~ LEL
e TORIC Y
-, N _Toxic 2

Peciodic Monitoring {Must Check Onz)
Periodic Moniforing required every minutes
nt Monisoning required, log results everns mingtes

Constant Mowitoring required if-
- Initial G2 reedings ove outyide the runge off 20.5% - 2),1%
= LEL {ovel ot exgry ix J=i1o%

Time Atmospheric Tests Physical Hazards Inspector
[s7] LEL Other
13~p 2o ¥ @ ©
18:%0 | gox © ©
1930 | g0¢ v ©
A6 %o oy O o
Form 2026-16 (Rev 63/02) Page 1 of

BANGKOK /.

coaENERaTioN £= Confined Space EntrantiAtiendant Log

T ———— —[
Confined Space Entry Permit No.: Qﬁ /1 ,’ , Safety Wark Pemmit No; Qﬁ/ﬁl? 4
Special Instructions for Attendants:
l - franSa ue U
© 03 eaneet ™ TS A v
L« onffe . —
Attendant(s)
Date On Duty Time | Signature Off Duly Time | Signature
/90t | 15'80 | cpnen 13:00 | Soren
Entrant(s) .
Dats Enter Time Signature Exit Time Signature
wlaly | B l:9g
8 po 3.8
19 bo - -
999718 | Vaio. 5
i 2g - Ul
ne/9) b 16 : 85 15,
16:95 - lb. 32
3\ =
/
}I
Form 2026-17 (Rev 04/02) ! Page 1 of2
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