
RRภาคผนวก ข-8
ผลการตรวจสอบความถูกตองของ CEMs



Analysis / Test Report 

Gulf NRV2 Co.,Ltd. : Client  
789 Moo 6, T. Nongraveing, A. Muang, Nakhonratchasima Thailand 30000 

P/O  :  4600001547 
Monitoring EIA 
GNRV2 

Project Name : 
Project Location : 

Lot ID: 2244525 
Nov 26, 2022 : Date Received 

Date Reported : Dec 13, 2022 
2283990-1 Report Number : 

Page 1 of 3 
Sample Number 2244525-1 
Sampled Date Nov 22, 2022  
Sample Description Emission from Stationary Source 
Location HRSG 21 

Parameter NOx 

Approved by 
Sarayuth Jittranont 

Assistant General Manager 
 -204- -4702 

Technical Management 
Wichan Choonharat 

Manager 
 -204- -6113 

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any form without written consent from the Laboratory. ALS Laboratory Group 
(Thailand) strongly recommends that this report is not reproduced except in full. 

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand I PHONE +66 0 2760 3000 I FAX +66 0 2760 3197 
ALS LABORATORY GROUP (THAILAND) CO., LTD. Part of the ALS Group 

11418-31/ EMAIL 

Run No. Date 
Time Raw Data at Actual O2 Corrected Value at 7% O2 

Difference 
Start Stop CEMs (ppm) RM (ppm) CEMs (ppm) RM (ppm) 

1* 22 Nov 22 13:30 13:50 22.36 26.24 47.64 56.30 8.66 
2 22 Nov 22 13:51 14:11 22.44 23.86 47.97 51.53 3.56 
3 22 Nov 22 14:12 14:32 23.55 25.96 50.25 55.47 5.23 
4 22 Nov 22 14:33 14:53 19.50 22.33 42.40 48.83 6.43 
5 22 Nov 22 14:54 15:14 19.89 22.72 43.40 49.92 6.52 
6 22 Nov 22 15:15 15:35 19.48 22.26 42.67 49.08 6.41 
7 22 Nov 22 15:36 15:56 19.35 22.23 42.56 48.99 6.43 
8* 22 Nov 22 15:57 16:17 18.55 21.79 40.80 48.12 7.32 
9* 22 Nov 22 16:18 16:38 18.66 21.51 40.85 47.58 6.73 
10 22 Nov 22 16:39 16:59 18.34 20.98 40.12 46.39 6.27 
11 22 Nov 22 17:00 17:20 18.41 20.89 40.25 46.08 5.84 
12 22 Nov 22 17:21 17:41 18.88 21.36 41.25 47.02 5.77 

  Average 43.43 49.26 5.83 

  Confidence Coefficient (CC)       0.73 

  Relative Accuracy (Compared with RM) (%)       13.32 

  Relative Accuracy Criteria 1/  (Compared with RM)  20% 

    Reference Method : US EPA Method 7E  

    Remark: * Sample with * is a rejected data 

    1/ Relative Accuracy Criteria of NOx is refer to 40 CFR Part 60 Appendix B : Performance Specification Test 2  (PS-2)  
     RA Result is within Criteria 
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Gulf NRV2 Co.,Ltd. : Client  
789 Moo 6, T. Nongraveing, A. Muang, Nakhonratchasima Thailand 30000 

P/O  :  4600001547 
Monitoring EIA Project Name : 

Project Location : 

Lot ID: 2244525 
Nov 26, 2022 : Date Received 

Date Reported : Dec 13, 2022 
2283990-1 Report Number : 

Page 2 of 3 
Sample Number 2244525-1 
Sampled Date Nov 22, 2022  
Sample Description Emission from Stationary Source 
Location HRSG 21 

Parameter SO2 

Approved by 

 -204- -4702 

Technical Management 
Wichan Choonharat 

Manager 
 -204- -6113 

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any form without written consent from the Laboratory. ALS Laboratory Group 
(Thailand) strongly recommends that this report is not reproduced except in full. 

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand I PHONE +66 0 2760 3000 I FAX +66 0 2760 3197 
ALS LABORATORY GROUP (THAILAND) CO., LTD. Part of the ALS Group 

11418-31/ EMAIL 

Sarayuth Jittranont 
Assistant General Manager 

Run No. Date 
Time Raw Data at Actual O2 Corrected Value at 7% O2 

Difference 
Start Stop CEMs (ppm) RM (ppm) CEMs (ppm) RM (ppm) 

1* 22 Nov 22 13:30 13:50 0.03 0.14 0.07 0.29 0.22 
2* 22 Nov 22 13:51 14:11 0.04 0.11 0.09 0.23 0.15 
3* 22 Nov 22 14:12 14:32 0.05 0.10 0.10 0.21 0.11 
4 22 Nov 22 14:33 14:53 0.04 0.07 0.10 0.14 0.05 
5 22 Nov 22 14:54 15:14 0.04 0.05 0.09 0.11 0.03 
6 22 Nov 22 15:15 15:35 0.05 0.04 0.12 0.09 -0.03 
7 22 Nov 22 15:36 15:56 0.06 0.04 0.14 0.09 -0.05 
8 22 Nov 22 15:57 16:17 0.05 0.04 0.10 0.08 -0.02 
9 22 Nov 22 16:18 16:38 0.02 0.05 0.04 0.10 0.06 
10 22 Nov 22 16:39 16:59 0.03 0.04 0.08 0.09 0.01 
11 22 Nov 22 17:00 17:20 0.04 0.02 0.08 0.06 -0.02 
12 22 Nov 22 17:21 17:41 0.03 0.03 0.08 0.08 0.00 

  Average 0.09 0.09 0.00 
  Confidence Coefficient (CC)    0.03 
  Relative Accuracy (Compared with Emission Standard : 6 ppm) (%)    0.52 
  Relative Accuracy Criteria 1/  (Compared with Emission Standard :6 ppm)       10% 

    Reference Method : US EPA Method 6C 

    Remark: * Sample with * is a rejected data 

    1/ Relative Accuracy Criteria of SO2 is refer to 40 CFR Part 60 Appendix B : Performance Specification Test 2  (PS-2) compared with  

     Emission Standard 6 ppm at 7%O2 

    RA Result is within Criteria 
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GNRV2 



 

Analysis / Test Report 

Gulf NRV2 Co.,Ltd. : Client  
789 Moo 6, T. Nongraveing, A. Muang, Nakhonratchasima Thailand 30000 

P/O  :  4600001547 
Monitoring EIA Project Name : 

Project Location : 

Lot ID: 2244525 
Nov 26, 2022 : Date Received 

Date Reported : Dec 13, 2022 
2283990-1 Report Number : 

Page 3 of 3 
Sample Number 2244525-1 
Sampled Date Nov 22, 2022  
Sample Description Emission from Stationary Source 
Location HRSG 21 

Parameter O2 

Approved by 

 -204- -4702 

Technical Management 

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any form without written consent from the Laboratory. ALS Laboratory Group 
(Thailand) strongly recommends that this report is not reproduced except in full. 

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand I PHONE +66 0 2760 3000 I FAX +66 0 2760 3197 
ALS LABORATORY GROUP (THAILAND) CO., LTD. Part of the ALS Group 

11418-31/ EMAIL 

Sarayuth Jittranont 
Assistant General Manager 

Run No. Date 
Time Raw Data at Actual 

Difference 
Start Stop CEMs (%) RM (%) 

1 22 Nov 22 13:30 13:50 14.38 14.42 0.05 
2* 22 Nov 22 13:51 14:11 14.40 14.47 0.07 
3 22 Nov 22 14:12 14:32 14.39 14.39 0.01 
4 22 Nov 22 14:33 14:53 14.51 14.54 0.03 
5 22 Nov 22 14:54 15:14 14.53 14.57 0.05 
6 22 Nov 22 15:15 15:35 14.55 14.60 0.04 
7 22 Nov 22 15:36 15:56 14.58 14.59 0.01 
8 22 Nov 22 15:57 16:17 14.58 14.60 0.02 
9* 22 Nov 22 16:18 16:38 14.55 14.61 0.06 
10* 22 Nov 22 16:39 16:59 14.55 14.61 0.07 
11 22 Nov 22 17:00 17:20 14.54 14.60 0.06 
12 22 Nov 22 17:21 17:41 14.54 14.59 0.05 

  Average     14.51 14.55 0.04 
  Confidence Coefficient (CC)       - 
  Relative Accuracy (Compared in Actual) (%)       0.04 
  Relative Accuracy Criteria (%)        1% 

        Reference Method : US EPA Method 3A     

               Remark: * Sample with * is a rejected data 

    1/ Relative Accuracy Criteria of O2 is refer to 40 CFR Part 60 Appendix B : Performance Specification Test 3  (PS-3) 

      RA Result is within Criteria 

 

Sampled By :  

Wichan Choonharat 
Manager 

Ussaree Namburee 

Relative Accuracy Test Audit Report 

 -204- -6113 
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GNRV2 

 

Analysis / Test Report 

Gulf NRV2 Co., Ltd. Client : 
789 Moo 6, T. Nongraveing, A. Muang, Nakhonratchasima Thailand 30000 

P/O : 
Project Name : 
Project Location : 

 4600001547 

GNRV2 
Monitoring EIA 

Lot ID: 2244527 
Date Received: Nov 26, 2022 
Date Reported: Dec 14, 2022 
Report Number: 2515742-1 

Page 1 of 2 

Sampled Date Nov 22, 2022 
Sample Description Emission from Stationary Source 
Location HRSG 21 
Parameter Relative Response Audit 

Sample Number 2244527-1 

No 
Sample Date 

Time CEMS Values RM Values Allowable Range 
Criterion 

Start Stop (%Opacity) (mg/m3) (mg/m3) Minimum Maximum 
1 22-Nov-22 13:30 14:18 0.25 0.37 0.11 -6.63 7.37 Pass 
2 22-Nov-22 14:30 15:18 0.30 0.43 0.11 -6.57 7.43 Pass 
3 22-Nov-22 15:30 16:18 0.24 0.35 0.22 -6.65 7.35 Pass 
4 22-Nov-22 16:30 17:18 0.29 0.42 0.00 -6.58 7.42 Pass 
5 22-Nov-22 17:30 18:18 0.30 0.44 0.23 -6.56 7.44 Pass 

 Remark:  -Relative Response Audit is refer to 40 CFR Part 60 Appendix B : Performance Specification 11 : Specifications and Test Procedures for  

         Particulate Matter Continuous Emission Monitoring Systems at Stationary Source  (PS-11) 

   -Correlation Equation of Linear curve Y = 1.457X 

   -Emission limit 28 mg/m3 from Environmental Impact Assessment Report of Gulf NRV2 Co.,Ltd. 

 

Technical Management 
Wichan Choonharat 

Manager 
 -204- -6113 

Approved by 
Sarayuth Jittranont 

Assistant General Manager 
 -204- -4702 

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any from without written 
consent from the Laboratory. ALS Laboratory Group (Thailand) strongly recommends that this report is not reproduced except in full. 
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ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand I PHONE +66 0 2760 3000 I FAX +66 0 2760 3197 
ALS LABORATORY GROUP (THAILAND) CO., LTD. Part of the ALS Group 

Relative Response Audit Test Report  



GNRV2

Analysis / Test Report

Gulf NRV2 Co., Ltd.Client :
789 Moo 6, T. Nongraveing, A. Muang, Nakhonratchasima Thailand 30000

P/O :
Project Name :

Project Location :

4600001547
Monitoring EIA

Lot ID: 2244527
Date Received: Nov 26, 2022
Date Reported: Dec 14, 2022
Report Number: 2515742-1

Page 2 of 2

Sampled Date Nov 22, 2022

Sample Description Emission from Stationary Source
Location HRSG 21

Parameter Relative Response Audit

Sample Number 2244527-1

Technical Management

Wichan Choonharat
Manager

-204- -6113

Approved by

Sarayuth Jittranont
Assistant General Manager

-204- -4702

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any from without written 
consent from the Laboratory. ALS Laboratory Group (Thailand) strongly recommends that this report is not reproduced except in full.

S:\Reports\Stack_CEMs1.rpt

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand I PHONE +66 0 2760 3000 I FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. Part of the ALS Group

Sampled By : Atsawared Jorsaw
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Linear (Upper : +25% of emission limit : 28 mg/m3) Linear (Lower : -25% of emission limit : 28 mg/m3)











Analysis / Test Report 

Gulf NRV2 Co.,Ltd. : Client  
789 Moo 6, T. Nongraveing, A. Muang, Nakhonratchasima Thailand 30000 

P/O  :  4600001547 
Monitoring EIA 
GNRV2 

Project Name : 
Project Location : 

Lot ID: 2244526 
Nov 26, 2022 : Date Received 

Date Reported : Dec 13, 2022 
2283999-1 Report Number : 

Page 1 of 3 
Sample Number 2244526-1 
Sampled Date Nov 23, 2022  
Sample Description Emission from Stationary Source 
Location HRSG 22 

Parameter NOx 

Approved by 
Sarayuth Jittranont 

Assistant General Manager 
 -204- -4702 

Technical Management 
Wichan Choonharat 

Manager 
 -204- -6113 

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any form without written consent from the Laboratory. ALS Laboratory Group 
(Thailand) strongly recommends that this report is not reproduced except in full. 

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand I PHONE +66 0 2760 3000 I FAX +66 0 2760 3197 
ALS LABORATORY GROUP (THAILAND) CO., LTD. Part of the ALS Group 

11418-31/ EMAIL 

Run No. Date 
Time Raw Data at Actual O2 Corrected Value at 7% O2 

Difference 
Start Stop CEMs (ppm) RM (ppm) CEMs (ppm) RM (ppm) 

1 23 Nov 22 11:10 11:30 15.41 17.37 35.65 37.66 2.00 
2 23 Nov 22 11:31 11:51 14.72 17.25 34.26 37.47 3.21 
3 23 Nov 22 11:52 12:12 13.14 15.28 30.64 33.52 2.89 
4 23 Nov 22 12:13 12:33 15.36 17.87 35.46 38.81 3.35 
5* 23 Nov 22 12:34 12:54 13.79 16.57 32.17 36.24 4.07 
6 23 Nov 22 12:55 13:15 16.11 18.20 37.00 39.47 2.48 
7 23 Nov 22 13:16 13:36 17.47 19.70 39.74 42.42 2.68 
8 23 Nov 22 13:37 13:57 17.56 20.17 40.07 43.33 3.26 
9 23 Nov 22 13:58 14:18 17.38 19.95 39.61 42.86 3.24 
10 23 Nov 22 14:19 14:39 16.37 19.01 37.40 41.07 3.67 
11* 23 Nov 22 14:40 15:00 16.81 19.62 38.42 42.26 3.84 
12* 23 Nov 22 15:01 15:21 15.26 18.49 35.06 40.06 5.00 

  Average 36.65 39.62 2.98 

  Confidence Coefficient (CC)       0.40 

  Relative Accuracy (Compared with RM) (%)       8.51 

  Relative Accuracy Criteria 1/  (Compared with RM)  20% 

    Reference Method : US EPA Method 7E  

    Remark: * Sample with * is a rejected data 

    1/ Relative Accuracy Criteria of NOx is refer to 40 CFR Part 60 Appendix B : Performance Specification Test 2  (PS-2)  
     RA Result is within Criteria 
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Relative Accuracy Test Audit Report 



Analysis / Test Report 

Gulf NRV2 Co.,Ltd. : Client  
789 Moo 6, T. Nongraveing, A. Muang, Nakhonratchasima Thailand 30000 

P/O  :  4600001547 
Monitoring EIA Project Name : 

Project Location : 

Lot ID: 2244526 
Nov 26, 2022 : Date Received 

Date Reported : Dec 13, 2022 
2283999-1 Report Number : 

Page 2 of 3 
Sample Number 2244526-1 
Sampled Date Nov 23, 2022  
Sample Description Emission from Stationary Source 
Location HRSG 22 

Parameter SO2 

Approved by 

 -204- -4702 

Technical Management 
Wichan Choonharat 

Manager 
 -204- -6113 

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any form without written consent from the Laboratory. ALS Laboratory Group 
(Thailand) strongly recommends that this report is not reproduced except in full. 

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand I PHONE +66 0 2760 3000 I FAX +66 0 2760 3197 
ALS LABORATORY GROUP (THAILAND) CO., LTD. Part of the ALS Group 

11418-31/ EMAIL 

Sarayuth Jittranont 
Assistant General Manager 

Run No. Date 
Time Raw Data at Actual O2 Corrected Value at 7% O2 

Difference 
Start Stop CEMs (ppm) RM (ppm) CEMs (ppm) RM (ppm) 

1 23 Nov 22 11:10 11:30 0.00 0.07 0.00 0.14 0.14 
2 23 Nov 22 11:31 11:51 0.00 0.07 0.00 0.14 0.14 
3 23 Nov 22 11:52 12:12 0.00 0.08 0.01 0.17 0.17 
4* 23 Nov 22 12:13 12:33 0.00 0.09 0.01 0.20 0.19 
5 23 Nov 22 12:34 12:54 0.01 0.07 0.01 0.16 0.15 
6 23 Nov 22 12:55 13:15 0.01 0.09 0.02 0.20 0.19 
7* 23 Nov 22 13:16 13:36 0.01 0.11 0.02 0.23 0.21 
8* 23 Nov 22 13:37 13:57 0.01 0.10 0.02 0.22 0.20 
9 23 Nov 22 13:58 14:18 0.01 0.10 0.03 0.21 0.19 
10 23 Nov 22 14:19 14:39 0.01 0.09 0.03 0.20 0.17 
11 23 Nov 22 14:40 15:00 0.01 0.09 0.03 0.20 0.16 
12 23 Nov 22 15:01 15:21 0.02 0.09 0.03 0.19 0.15 

  Average 0.02 0.18 0.16 
  Confidence Coefficient (CC)    0.01 
  Relative Accuracy (Compared with Emission Standard : 6 ppm) (%)    2.93 
  Relative Accuracy Criteria 1/  (Compared with Emission Standard :6 ppm)       10% 

    Reference Method : US EPA Method 6C 

    Remark: * Sample with * is a rejected data 

    1/ Relative Accuracy Criteria of SO2 is refer to 40 CFR Part 60 Appendix B : Performance Specification Test 2  (PS-2) compared with  

     Emission Standard 6 ppm at 7%O2 

    RA Result is within Criteria 
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Relative Accuracy Test Audit Report 

GNRV2 

 

Analysis / Test Report 

Gulf NRV2 Co.,Ltd. : Client  
789 Moo 6, T. Nongraveing, A. Muang, Nakhonratchasima Thailand 30000 

P/O  :  4600001547 
Monitoring EIA Project Name : 

Project Location : 

Lot ID: 2244526 
Nov 26, 2022 : Date Received 

Date Reported : Dec 13, 2022 
2283999-1 Report Number : 

Page 3 of 3 
Sample Number 2244526-1 
Sampled Date Nov 23, 2022  
Sample Description Emission from Stationary Source 
Location HRSG 22 

Parameter O2 

Approved by 

 -204- -4702 

Technical Management 

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any form without written consent from the Laboratory. ALS Laboratory Group 
(Thailand) strongly recommends that this report is not reproduced except in full. 

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand I PHONE +66 0 2760 3000 I FAX +66 0 2760 3197 
ALS LABORATORY GROUP (THAILAND) CO., LTD. Part of the ALS Group 

11418-31/ EMAIL 

Sarayuth Jittranont 
Assistant General Manager 

Run No. Date 
Time Raw Data at Actual 

Difference 
Start Stop CEMs (%) RM (%) 

1* 23 Nov 22 11:10 11:30 14.89 14.49 -0.40 
2* 23 Nov 22 11:31 11:51 14.93 14.50 -0.43 
3 23 Nov 22 11:52 12:12 14.94 14.56 -0.38 
4 23 Nov 22 12:13 12:33 14.88 14.50 -0.38 
5* 23 Nov 22 12:34 12:54 14.94 14.55 -0.39 
6 23 Nov 22 12:55 13:15 14.85 14.49 -0.35 
7 23 Nov 22 13:16 13:36 14.79 14.45 -0.34 
8 23 Nov 22 13:37 13:57 14.81 14.43 -0.38 
9 23 Nov 22 13:58 14:18 14.80 14.43 -0.37 
10 23 Nov 22 14:19 14:39 14.82 14.47 -0.35 
11 23 Nov 22 14:40 15:00 14.82 14.45 -0.37 
12 23 Nov 22 15:01 15:21 14.85 14.48 -0.37 

  Average     14.84 14.47 -0.37 
  Confidence Coefficient (CC)       - 
  Relative Accuracy (Compared in Actual) (%)       0.37 
  Relative Accuracy Criteria (%)        1% 

        Reference Method : US EPA Method 3A     

               Remark: * Sample with * is a rejected data 

    1/ Relative Accuracy Criteria of O2 is refer to 40 CFR Part 60 Appendix B : Performance Specification Test 3  (PS-3) 

      RA Result is within Criteria 

 

Sampled By :  

Wichan Choonharat 
Manager 

Ussaree Namburee 

Relative Accuracy Test Audit Report 

 -204- -6113 
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GNRV2 



 

Analysis / Test Report 

Gulf NRV2 Co., Ltd. Client : 
789 Moo 6, T. Nongraveing, A. Muang, Nakhonratchasima Thailand 30000 

P/O : 
Project Name : 
Project Location : 

 4600001547 

GNRV2 
Monitoring EIA 

Lot ID: 2244530 
Date Received: Nov 26, 2022 
Date Reported: Dec 14, 2022 
Report Number: 2515743-1 

Page 1 of 2 

Sampled Date Nov 23, 2022 
Sample Description Emission from Stationary Source 
Location HRSG 22 
Parameter Relative Response Audit 

Sample Number 2244530-1 

No 
Sample Date 

Time CEMS Values RM Values Allowable Range 
Criterion 

Start Stop (%Opacity) (mg/m3) (mg/m3) Minimum Maximum 
1 23-Nov-22 11:10 11:58 2.77 2.77 0.11 -4.23 9.77 Pass 
2 23-Nov-22 12:10 12:58 2.50 2.51 0.00 -4.49 9.51 Pass 
3 23-Nov-22 13:10 13:58 2.77 2.78 0.11 -4.22 9.78 Pass 
4 23-Nov-22 14:10 14:58 2.75 2.75 0.22 -4.25 9.75 Pass 
5 23-Nov-22 15:10 15:58 2.84 2.85 0.23 -4.15 9.85 Pass 

 Remark:  -Relative Response Audit is refer to 40 CFR Part 60 Appendix B : Performance Specification 11 : Specifications and Test Procedures for  

         Particulate Matter Continuous Emission Monitoring Systems at Stationary Source  (PS-11) 

   -Correlation Equation of Linear curve Y = 1.0024X 

   -Emission limit 28 mg/m3 from Environmental Impact Assessment Report of Gulf NRV2 Co.,Ltd. 

 

Technical Management 
Wichan Choonharat 

Manager 
 -204- -6113 

Approved by 
Sarayuth Jittranont 

Assistant General Manager 
 -204- -4702 

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any from without written 
consent from the Laboratory. ALS Laboratory Group (Thailand) strongly recommends that this report is not reproduced except in full. 
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ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand I PHONE +66 0 2760 3000 I FAX +66 0 2760 3197 
ALS LABORATORY GROUP (THAILAND) CO., LTD. Part of the ALS Group 

Relative Response Audit Test Report  

GNRV2

Analysis / Test Report

Gulf NRV2 Co., Ltd.Client :
789 Moo 6, T. Nongraveing, A. Muang, Nakhonratchasima Thailand 30000

P/O :
Project Name :

Project Location :

4600001547
Monitoring EIA

Lot ID: 2244530
Date Received: Nov 26, 2022
Date Reported: Dec 14, 2022
Report Number: 2515743-1

Page 2 of 2

Sampled Date Nov 23, 2022

Sample Description Emission from Stationary Source
Location HRSG 22

Parameter Relative Response Audit

Sample Number 2244530-1

Technical Management

Wichan Choonharat
Manager

-204- -6113

Approved by

Sarayuth Jittranont
Assistant General Manager

-204- -4702

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any from without written 
consent from the Laboratory. ALS Laboratory Group (Thailand) strongly recommends that this report is not reproduced except in full.
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ALS LABORATORY GROUP (THAILAND) CO., LTD. Part of the ALS Group
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Relative Response Audit (RRA) Linear Curve of HRSG 22

RM (PM mg/m3) Linear (PM : Y = 1.0024x )

Linear (Upper : +25% of emission limit : 28 mg/m3) Linear (Lower : -25% of emission limit : 28 mg/m3)













2 2

2

 

22

 
 

 

  

  



RRภาคผนวก ข-9
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OVERVIEW 
 
The purpose of the LM6000 DLE (Dry Low Emissions) fuel system is to reduce atmospheric 
emissions of the gas turbine engine.  It does this by providing a combustion system design 
that is highly efficient at burning the air and fuel mixture.  Traditional methods of reducing 
NOx emissions from combustion turbines (such as water and steam injection) are limited in 
some geographical areas, making DLE an attractive option for achieving increasingly 
stringent emissions requirements. 
 
The DLE combustion system consists of three separate manifolds that supply fuel to the 
engine in successive stages.  Each individual branch line to each manifold has its own 
metering valve.  Operation of the DLE system is fully automatic as load is increased on the 
turbine.  The controlling parameters for fuel delivery include combustion temperature and 
generator load. 
 
The DLE system includes off-base support equipment such as shutoff valves, 
chromatograph (or Wobbe Index Meter), and package mounted equipment such as metering 
valves, manifolds and staging valves. 
 
 

 
 

 
 

Figure 1 – DLE Fuel System Overview (PF1 Configuration shown) 
*for illustration purposes only. Always refer to your site-specific drawings. 
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Emissions Basics 
 

• NOx Emissions 

Nitrogen Oxides (NOx) emissions include NO and NO2. From gas turbines NOx is 
predominately NO.  NOx emissions are due to thermal NOx from combustion and fuel 
bound nitrogen (FBN). 

• CO Emissions 

Carbon Monoxide (CO) emissions are a measure of combustion completion. A higher 
value of CO indicates more incomplete combustion.  CO is typically low due to the 
high combustion temperatures and the thermal efficiency of the unit. 

 
 
MAIN TURBINE PACKAGE EQUIPMENT 
 
The following is a description of the major components in the DLE gas fuel combustion 
system.  The components can be located on the DLE Gas Fuel System F&ID, X-504245. 
 
Strainer 
 
Upon entering the main turbine package (fuel gas inlet connection # 10) the first component 
is a fuel gas strainer.  The “Y” type strainer is designed to remove foreign particles from the 
gas fuel before it enters the downstream shut-off or metering valves. 
 
Incoming Supply Pressure Transmitter 
 
Following the Y strainer is a branch that supplies the fuel gas inlet supply pressure 
transmitter. 
 
Pressure Transmitters 
 
Another branch supplies fuel gas pressure to two pressure transmitters and a local gauge.  
One transmitter is set at 600 psig decreasing, and the other is set at 720 psig increasing. 
 
Vents 
 
Two branch lines are provided to aid in de-pressurizing the main line when necessary.  The 
lines supply a set of 3-way vent valves. 
 
Shut Off Valves 
 
Gas flow is then routed through two shut off valves.  The normally closed valves are 
operated by a 24 VDC pilot solenoid.  Their purpose is to close during a shutdown (either 
normal or emergency) and prevent fuel flow to the turbine. 
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Temperature Sensors 
 
A branch line provides fuel gas to a set of dual element RTD temperature sensors. 
 
Branch Line Pressure Transmitters 
 
As the incoming fuel gas branches into five individual lines (one to each manifold) there are 
individual pressure transmitters (and a set of redundant transmitters) that monitor the 
pressure in each branch. 
 
Fuel Metering Valves 
 
There are five fuel metering valves, one for each branch to each of the five manifolds.  Each 
valve is designed to control the amount of fuel gas delivered to its respective manifold. 
 
Manifolds 
 
Gas fuel is metered to the on-engine fuel manifolds. The gas manifolds, one for each 
combustor ring, supply high pressure fuel to the pre-mixers via 90 flexible fuel hoses.  The 
primary fuel supply to the pre-mixers uses 75 fuel hoses. The other 15 fuel hoses are used 
for the Enhanced Lean Blow-Out (ELBO) circuit integral with pre-mixers. 
 
Acoustic Baffles 
 
The acoustic baffles (sometimes referred to as elk horns) are installed on the Compressor 
Rear Frame pre-mixer pads.  They are designed to attenuate or interfere with known 
negative combustor frequencies.  Because of their individual designed structures, they are 
not interchangeable and should not be replaced or rearranged if an acoustic problem is 
encountered. 
 
 

CAUTION 

BECAUSE THE BAFFLE PIPES ARE HOLLOW THEY ARE EASILY DAMAGED.  DO NOT USE THEM AS 
LADDERS DURING MAINTENANCE.  THIS WARNING ALSO APPLIES TO STAGING VALVES. 
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Staging Valves 
 
One of the key controlling parameters in a DLE gas turbine is combustor flame temperature.  
Flame temperature control is required to limit NOx emissions and control Hot Section 
component lives.  To maintain flame temperature control in a narrow temperature range 
during all gas turbine operating conditions, it is necessary to “stage” the combustor (turn 
sections of the combustor on and off).  The 12 fuel Staging Valves control fuel distribution to 
the combustor rings as scheduled by the electronic control unit.  Five staging valves control 
the A or Outer Ring, five staging valves control the C or Inner Ring, and two staging valves 
controls increase flow to the B3 or Pilot Ring.  The ELBO has one staging valve. The B2 has no 
staging valve. The B ring dome has fuel available to it at all operating conditions.  The 
combustor modes go from B mode at core idle to ABC at full power.  During B mode, no 
staging valves are open and fuel is only burning in the B ring pre-mixer cups.  During ABC 
mode, all staging valves are open and supplying fuel to each pre-mixer cup.  The staging 
valves are mounted on brackets attached to the gas manifolds. 
 
 
 

 
 
 

Figure 2 – DLE Staging Valves 
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Pre-Mixers 
 
Prior to combustion, the air and fuel mixture is routed through a multi-nozzle assembly that 
provides efficient and uniform pre-mixing.  The pre-mixer is a single piece, field replaceable 
assembly that provides a swirling effect to ensure maximum mixing of fuel and air.  The 
design also has the added benefit of providing high velocity that helps prevent flashbacks.  
There are a total of 75 air/gas pre-mixers packaged in 30 removable modules.  Half of the 
modules have two pre-mixers and the other half have three pre-mixers.  
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Combustor 
 
The tri-annular combustor is designed to deliver low emissions from start to full power.  The 
combustor heat shields are made of single crystal Ni alloy and are impingement film cooled 
for low emissions at reduced power. 
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OFF-BASE SUPPORT EQUIPMENT 
 
The off-base support equipment consists of an external block and bleed arrangement, and a 
gas analysis skid. 
 
External Block and Bleed Valves 
 
The external block and bleed valve arrangement is designed to provide a means for isolating 
and de-pressurizing the incoming gas supply line.  Operation of these valves is to be 
controlled by GE logic. 
 
Gas Analysis 
 
The LM6000 DLE gas turbine requires accurate metering of the total mass flow rate of gas 
fuel.  As part of the requirements to determine fuel metering valve demand position, the fuel 
system must include provisions for providing signals to the electronic control unit reflecting 
the following gas properties: specific gravity, ratio of specific heats, lower heating value, and 
compressibility. Rapid gas properties fluctuations will require more frequent updates.  
Improper properties can result in combustor flameout, acoustics, or reduced hot section life. 
 
For proper DLE operation, the gas lower heating value (LHV) and specific gravity (SG) inputs 
to the fuel control must be within 1.0 percent of the actual values.  If the properties of the 
particular site gas supply could change by more than this amount, gas analysis equipment 
must be supplied to ensure the fuel control is supplied with data of sufficient accuracy for 
proper operation. 
 
The minimum temperature of the gas fuel supplied to the gas turbine shall be 50°F greater 
than the saturated vapor temperature of the gas supply pressure.  The temperature of the 
gas fuel should not exceed 300°F at the gas manifold inlet.  The use of unapproved fuels can 
cause severe damage to the engine. 
 
When selecting and installing the gas analysis equipment, the total system response time 
should be considered. The total response time is defined as the time it takes for the gas 
sample to travel from the main supply line to the gas analysis equipment plus the time for 
the gas LHV and SG to be determined for input to the fuel control.  To minimize the total 
system response time, it is necessary to minimize the mass of gas between the sampling 
point and the measurement device.  The most important element in the design of the 
sampling pipe is location of the pressure regulator, which should be located as close as 
possible to the main gas supply line.   
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Gas Analysis Skid 
 
The gas analysis skid is a complete, stand-alone skid that includes a gas fuel sampling 
system, an analyzer, a chromatograph, helium bottles and an enclosure. Or alternately, a 
Wobbe Index Meter may be used for gas analysis.   
 
A Gas Chromatograph (or Wobbe Index Meter) is used to analyze the gas sample and 
determine the gas composition.  The analysis will check for the presence of both 
hydrocarbons and non-hydrocarbons.  Once gas composition is determined, the 
hydrocarbon and moisture dew point can then be calculated.  If any parameters are 
exceeded, an alarm will be produced to make the Operator aware of the discrepancy. 
 
The gas fuel moisture analyzer (hygrometer) operates on two separate electrical supplies of 
120 VAC and 24 VDC.  Its purpose is to detect moisture in the gas fuel supply. 
 
References 
 
X-504245 – F&ID, DLE Gas Fuel System 
SPO-007 – Fuel System Operation 
SPM-007 – Fuel System Maintenance 
GEK 112743 – LM6000-PF DLE Engine O&M Manual 
GEK 115699 – LM6000-PH DLE Engine O&M Manual 
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CASE 1 - Group 3b - Peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM01 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


470,880


16.5


507.0


506.4


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

54,887


(7)
 61.80


61.80


-

- 

- 

-

471.9


471.9


-

-

-

HPSHTR


470,880


17.6


506.4


449.1


99.50


0.00006


8,700/-

Counter


54,887


66.29


61.80


3.11


(6)
 1.38 B


(4)
 0


282.2


471.9


282.2


8,800


0.00006


-

HPEVAP


470,880


85.0


449.1


290.2


99.50


0.00006


23,600/-

Cross


54,887


66.29


66.29


-

-

-

-

282.2


279.9


23,500


0.00006


-

LPSHTR


470,880


2.0


290.2


286.2


99.50


0.00006


600/-

Cross


11,692


6.83


6.36


0.09


0.38


-

-

242.0


164.0


600


0.00006


-

HPECON2


470,880


45.0


286.2


231.7


99.50


0.00006


7,900/-

Counter


54,887


71.11


66.29


3.08


1.73


- 

-

279.9


169.6


7,800


0.00006


-

LPEVAP


470,880


38.0


231.7


175.7


99.50


0.00006


8,000/-

Cross


11,692


6.83


6.83


-

-

(3)
 -1,936


164.0


164.0


155.2


8,000


0.00006


-

HPECON1


403,847


39.6


175.7


118.3


99.50


0.00006


7,000/-

Counter


54,887


(1) 75.43 B


71.11


4.33


-

-

-

169.6


62.2


6,900


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


67,033


39.6


175.7


101.1


99.50


0.00006


1,500/-

Counter


13,627


(1) 19.18


6.83


9.95


2.40


-

-

155.2


61.9


1,500


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

72


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

68,515


2.07


1.33


0.74


-

-

-

61.7


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

66,650


2.03


1.35


0.67


-

-

-

93.0


45.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

66,650


(5) 2.03 B


2.03


-

-

-

-

45.0


45.0


-

-

-

Stack


470,880


5.8


115.8


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 249.5  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 71.96 ,  O2 = 12.78 ,  CO2 = 3.38 ,  H2O = 11.02 ,  Ar = 0.86 ,  SO2 = 0.00




CASE 2 - Group 3b - Off-peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM02 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


344,520


9.5


558.0


557.1


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

49,535


(7)
 55.43


55.43


-

- 

- 

-

472.0


472.0


-

-

-

HPSHTR


344,520


10.8


557.1


486.9


99.50


0.00006


7,900/-

Counter


39,874


58.38


55.43


2.05


(6)
 0.90 B


(4)
 9,661


273.8


472.0


273.8


7,900


0.00006


-

HPEVAP


344,520


47.9


486.9


280.4


99.50


0.00006


22,400/-

Cross


49,535


58.38


58.38


-

-

-

-

273.8


267.0


22,200


0.00006


-

LPSHTR


344,520


1.1


280.4


276.8


99.50


0.00006


400/-

Cross


6,680


4.92


4.70


0.05


0.17


-

-

244.2


151.2


400


0.00006


-

HPECON2


344,520


24.6


276.8


206.4


99.50


0.00006


7,400/-

Counter


49,535


62.17


58.38


2.42


1.37


- 

-

267.0


150.1


7,300


0.00006


-

LPEVAP


344,520


20.4


206.4


158.8


99.50


0.00006


4,900/-

Cross


6,680


4.92


4.92


-

-

(3)
 -1,642


151.2


151.2


149.0


4,900


0.00006


-

HPECON1


296,352


21.3


158.8


98.1


99.50


0.00006


5,400/-

Counter


49,535


(1) 65.68 B


62.17


3.51


-

-

-

150.1


58.3


5,300


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


48,168


21.3


158.8


96.4


99.50


0.00006


900/-

Counter


8,321


(1) 9.57


4.92


3.76


0.89


-

-

149.0


57.9


900


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

58


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

57,857


2.07


1.44


0.62


-

-

-

57.8


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

56,272


1.92


1.35


0.57


-

-

-

93.0


41.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

56,272


(5) 1.92 B


1.92


-

-

-

-

41.0


41.0


-

-

-

Stack


344,520


0.1


97.9


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 135.8  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 72.88 ,  O2 = 13.21 ,  CO2 = 3.29 ,  H2O = 9.76 ,  Ar = 0.87 ,  SO2 = 0.00


CASE 3 - Group 4b - Peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to Notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM03 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


470,880


16.5


507.0


506.4


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

54,888


(7)
 61.80


61.80


-

- 

- 

-

471.9


471.9


-

-

-

HPSHTR


470,880


17.6


506.4


449.1


99.50


0.00006


8,700/-

Counter


54,888


66.29


61.80


3.11


(6)
 1.38 B


(4)
 0


282.2


471.9


282.2


8,800


0.00006


-

HPEVAP


470,880


85.0


449.1


290.2


99.50


0.00006


23,600/-

Cross


54,888


66.29


66.29


-

-

-

-

282.2


279.9


23,500


0.00006


-

LPSHTR


470,880


2.0


290.2


286.2


99.50


0.00006


600/-

Cross


11,708


6.83


6.36


0.09


0.38


-

-

242.0


164.0


600


0.00006


-

HPECON2


470,880


45.0


286.2


231.8


99.50


0.00006


7,900/-

Counter


54,888


71.11


66.29


3.08


1.73


- 

-

279.9


169.8


7,800


0.00006


-

LPEVAP


470,880


38.0


231.8


175.7


99.50


0.00006


8,000/-

Cross


11,708


6.83


6.83


-

-

(3)
 -1,936


164.0


164.0


155.5


8,000


0.00006


-

HPECON1


403,866


39.7


175.7


119.3


99.50


0.00006


6,800/-

Counter


54,888


(1) 75.44 B


71.11


4.33


-

-

-

169.8


64.2


6,800


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


67,014


39.7


175.7


102.3


99.50


0.00006


1,500/-

Counter


13,644


(1) 19.21


6.83


9.97


2.40


-

-

155.5


63.8


1,500


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

72


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

68,531


2.07


1.33


0.74


-

-

-

63.7


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

66,667


2.03


1.35


0.67


-

-

-

93.0


47.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

66,667


(5) 2.03 B


2.03


-

-

-

-

47.0


47.0


-

-

-

Stack


470,880


5.7


116.8


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 249.5  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 71.96 ,  O2 = 12.78 ,  CO2 = 3.38 ,  H2O = 11.02 ,  Ar = 0.86 ,  SO2 = 0.00




CASE 4 - Group 4b - Off-peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM04 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


344,520


9.5


558.0


557.1


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

49,525


(7)
 55.85


55.85


-

- 

- 

-

472.0


472.0


-

-

-

HPSHTR


344,520


10.8


557.1


486.9


99.50


0.00006


7,900/-

Counter


39,859


58.77


55.85


2.03


(6)
 0.89 B


(4)
 9,666


274.2


472.0


274.2


7,900


0.00006


-

HPEVAP


344,520


48.0


486.9


280.8


99.50


0.00006


22,300/-

Cross


49,525


58.77


58.77


-

-

-

-

274.2


267.4


22,200


0.00006


-

LPSHTR


344,520


1.1


280.8


277.2


99.50


0.00006


400/-

Cross


6,669


5.01


4.80


0.04


0.17


-

-

244.7


151.9


400


0.00006


-

HPECON2


344,520


24.7


277.2


207.0


99.50


0.00006


7,400/-

Counter


49,525


62.57


58.77


2.42


1.37


- 

-

267.4


150.9


7,300


0.00006


-

LPEVAP


344,520


20.5


207.0


159.5


99.50


0.00006


4,900/-

Cross


6,669


5.01


5.01


-

-

(3)
 -1,641


151.9


151.9


149.7


4,900


0.00006


-

HPECON1


296,355


21.3


159.5


99.0


99.50


0.00006


5,300/-

Counter


49,525


(1) 66.08 B


62.57


3.51


-

-

-

150.9


59.3


5,300


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


48,165


21.3


159.5


97.4


99.50


0.00006


900/-

Counter


8,309


(1) 9.65


5.01


3.75


0.89


-

-

149.7


58.9


900


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

58


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

57,834


2.07


1.44


0.62


-

-

-

58.8


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

56,251


1.92


1.35


0.57


-

-

-

93.0


42.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

56,251


(5) 1.92 B


1.92


-

-

-

-

42.0


42.0


-

-

-

Stack


344,520


0.1


98.8


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 135.9  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 72.88 ,  O2 = 13.21 ,  CO2 = 3.29 ,  H2O = 9.76 ,  Ar = 0.87 ,  SO2 = 0.00


CASE 5 - Group 5b - Peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM05 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


470,880


16.5


507.0


506.4


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

54,888


(7)
 61.80


61.80


-

- 

- 

-

471.9


471.9


-

-

-

HPSHTR


470,880


17.6


506.4


449.1


99.50


0.00006


8,700/-

Counter


54,888


66.29


61.80


3.11


(6)
 1.38 B


(4)
 0


282.2


471.9


282.2


8,800


0.00006


-

HPEVAP


470,880


85.0


449.1


290.2


99.50


0.00006


23,600/-

Cross


54,888


66.29


66.29


-

-

-

-

282.2


279.9


23,500


0.00006


-

LPSHTR


470,880


2.0


290.2


286.2


99.50


0.00006


600/-

Cross


11,748


6.84


6.36


0.10


0.38


-

-

241.9


164.0


600


0.00006


-

HPECON2


470,880


45.1


286.2


231.9


99.50


0.00006


7,900/-

Counter


54,888


71.11


66.29


3.08


1.73


- 

-

279.9


170.0


7,800


0.00006


-

LPEVAP


470,880


38.0


231.9


175.7


99.50


0.00006


8,000/-

Cross


11,748


6.84


6.84


-

-

(3)
 -1,938


164.0


164.0


156.2


8,000


0.00006


-

HPECON1


403,914


39.8


175.7


121.7


99.50


0.00006


6,600/-

Counter


54,888


(1) 75.44 B


71.11


4.33


-

-

-

170.0


69.1


6,500


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


66,966


39.8


175.7


105.3


99.50


0.00006


1,400/-

Counter


13,686


(1) 19.30


6.84


10.05


2.42


-

-

156.2


68.7


1,400


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

72


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

68,574


2.07


1.33


0.74


-

-

-

68.5


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

66,708


2.03


1.35


0.67


-

-

-

93.0


52.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

66,708


(5) 2.03 B


2.03


-

-

-

-

52.0


52.0


-

-

-

Stack


470,880


5.6


119.4


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 249.5  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 71.96 ,  O2 = 12.78 ,  CO2 = 3.38 ,  H2O = 11.02 ,  Ar = 0.86 ,  SO2 = 0.00




CASE 6 - Group 5b - Off-peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM06 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


344,520


9.5


558.0


557.1


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

49,529


(7)
 55.85


55.85


-

- 

- 

-

472.0


472.0


-

-

-

HPSHTR


344,520


10.8


557.1


486.9


99.50


0.00006


7,900/-

Counter


39,863


58.77


55.85


2.03


(6)
 0.89 B


(4)
 9,666


274.2


472.0


274.2


7,900


0.00006


-

HPEVAP


344,520


48.0


486.9


280.8


99.50


0.00006


22,300/-

Cross


49,529


58.78


58.77


-

-

-

-

274.2


267.4


22,200


0.00006


-

LPSHTR


344,520


1.1


280.8


277.3


99.50


0.00006


400/-

Cross


6,612


5.01


4.80


0.04


0.17


-

-

245.0


151.9


400


0.00006


-

HPECON2


344,520


24.7


277.3


207.2


99.50


0.00006


7,300/-

Counter


49,529


62.57


58.78


2.43


1.37


- 

-

267.4


151.3


7,300


0.00006


-

LPEVAP


344,520


20.5


207.2


159.5


99.50


0.00006


4,900/-

Cross


6,612


5.01


5.01


-

-

(3)
 -1,743


151.9


151.9


150.1


4,900


0.00006


-

HPECON1


296,346


21.4


159.5


102.0


99.50


0.00006


5,100/-

Counter


49,529


(1) 66.08 B


62.57


3.51


-

-

-

151.3


64.2


5,100


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


48,174


21.4


159.5


100.2


99.50


0.00006


900/-

Counter


8,353


(1) 9.70


5.01


3.79


0.90


-

-

150.1


63.8


800


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

58


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

57,882


2.07


1.44


0.62


-

-

-

63.8


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

56,198


1.92


1.35


0.57


-

-

-

92.0


46.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

56,198


(5) 1.92 B


1.92


-

-

-

-

46.0


46.0


-

-

-

Stack


344,520


-0.1


101.7


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 135.8  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 72.88 ,  O2 = 13.21 ,  CO2 = 3.29 ,  H2O = 9.76 ,  Ar = 0.87 ,  SO2 = 0.00


HEATING SURFACE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


1 
Coil 

Units

(M)


HPSHTR HPEVAP LPSHTR HPECON2 LPEVAP HPECON1 LPECON


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Area             ( 31,862 ) 

MAWP 

Expansion Temperature 

Layout/Arrangement 

Tube OD 

Effective Fin Length 

No. Transverse Sections 

No. of Flow Circuits 

Transverse Spacing 

No. Longitudinal Rows 

Longitudinal Spacing 

No. of Bare Rows 

No. of Finned Rows 

Inlet Top or Bottom 

Module Number 

Transverse Bundles 

sq.m. 

Bar(a) 

°C 

mm 

m. 

mm 

mm 

2,599 

(1) 71.68 

573.0 

Staggered 

44.45 

12.42 

27 

27 

111.645 

6 

120.650 

0 

6 

Top 

1 

1 

8,988 

71.68 

335.0 

Staggered 

38.10 

12.42 

41 

- 

73.981 

15 

76.200 

0 

15 

Bottom 

1 

1 

393 

9.28 

283.0 

Staggered 

50.80 

12.42 

23 

23 

130.648 

1 

304.800 

0 

1 

Bottom 

2 

1 

6,908 

75.47 

296.0 

Staggered 

31.75 

12.42 

42 

21 

72.241 

13 

76.200 

0 

13 

Top 

2 

1 

5,483 

9.28 

260.0 

Staggered 

38.10 

12.42 

41 

- 

73.981 

9 

92.075 

0 

9 

Bottom 

3 

1 

6,446 

80.30 

260.0 

Staggered 

31.75 

12.42 

37 

18.5 

70.580 

14 

76.200 

0 

14 

Top 

3 

1 

1,045


57.00 C


260.0


Staggered


31.75


12.42


6


3


70.580


14


76.200


0


14


Top


3


1


18 

19 

20 

21 

22 

23 

24 

Row 1 Design Temp : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

°C 

°C 

°C 

°C 

°C 

°C


°C 

573.0


562.0


544.0


519.0


480.0


424.0 335.0 283.0 296.0 260.0 260.0 260.0


25 

26 

27 

28 

29 

30 

31 

Row 1 Minimum Wall : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm 

mm 

mm 

mm 

mm


mm


mm 

4.400


3.900


4.000


3.000


2.700 2.700 2.700 2.700 2.700 2.700 2.700


32 

33 

34 

35 

36 

37 

38 

Row 1 Tube Material : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6


All\Remaining Rows 

SA-213 T22


SA-213 T22


SA-213 T11


SA-213 T11


SA-213 T11


SA-178 A SA-178 A SA-178 A SA-178 A SA-213 T11 SA-178 A SA-178 A


39 

40 

41 

42 

43 

44 

45 

Row 1 Fin Density : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

fins/m.


fins/m.


fins/m.


fins/m.


fins/m.


fins/m.


fins/m. 255.91 265.75 236.22 270.67 270.67 265.75 265.75


46 

47 

48 

49 

50 

51 

52 

Row 1 Fin Height : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm


mm


mm


mm


mm


mm


mm 12.7 12.7 12.7 12.7 12.7 12.7 12.7


53 

54 

55 

56 

57 

58 

59 

Row 1 Fin Thickness : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm


mm


mm


mm


mm


mm


mm 1.0 1.0 1.0 1.0 1.0 1.0 1.0


60 

61 

62 

63 

64 

65 

66 

Row 1 Fin Segment : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm 

mm 

mm 

mm 

mm 

mm


mm 

4.501


4.501


4.501


4.501


4.501


3.969 3.969 3.969 3.969 3.969 3.969 3.969


67 

68 

69 

70 

71 

72 

73 

Row 1 Fin Material : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6


All\Remaining Rows 

409SS


409SS


409SS


409SS


409SS


CS CS CS CS CS CS CS


C  9/16/2015  LPECON MAWP  LAR  DLS


B  5/11/2015  Ambient air pressure note  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.006 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: BM01 REVISION: C


HRU Version: 3.1




MECHANICAL


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


1 Coil Units ( M ) 

2 INLET HEADERS


3 Header #1: Diameter mm 

4 Number 

5 Header #2: Diameter mm 

6 Number 

7 Minimum ID at End of Header mm 

8 Minimum ID at Center of Header mm 

9 Material 

10 Design Temperature °C 

11 Header Location (Top or Bottom) 

12 OUTLET HEADERS


13 Header #1: Diameter mm 

14 Number 

15 Header #2: Diameter mm 

16 Number 

17 Minimum ID at End of Header mm 

18 Minimum ID at Center of Header mm 

19 Material 

20 Design Temperature °C 

21 Header Location (Top or Bottom) 

22 INTERMEDIATE HEADERS


23 Header #1: Diameter mm 

24 Number 

25 Header #2: Diameter mm 

26 Number 

27 Minimum ID at End of Header mm 

28 Minimum ID at Center of Header mm 

29 Orifice Quantity 

30 Orifice Diameter mm 

31 Header #1: Material 

32 Design Temperature °C 

33 Header #2: Material 

34 Design Temperature °C 

35 Header #3: Material 

36 Design Temperature °C 

37 Header #4: Material 

38 Design Temperature °C 

39 Remaining: Material 

40 Design Temperature °C 

41 CASING & INSULATION


42 Average Casing Temperature °C 

43 Casing Design Pressure (Max) mm WC 

44 Casing Design Pressure (Min) mm WC 

45 Casing Thickness mm 

46 Hot Insulation (Hot) mm 

47 Cold Insulation (Cold) mm 

48 Gas Path Design Temperature °C 

49 Liner Material 

50 Liner Thickness (Wall) Gauge 

51 Liner Thickness (Roof) Gauge 

52 Liner Thickness (Floor) Gauge 

53 BAFFLES & SUPPORTS


54 Number of Acoustic Baffles 

55 Tubes Between Acoustic Baffles 

56 Min. Number of Vibration Supports 

57 Max. Span Between Center Supp m. 

Inlet Duct 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

(1) 60.0 

(3) 508.0 B 

0 

6.4 B 

139.7 

- 

626.0 

(2) 409 SS 

12 

12 

12 

- 

- 

- 

- 

HPSHTR 

200.0 B 

1 

- 

- 

131.6 

93.0 

SA-106C B 

305.0 

Top 

200.0 B 

1 

- 

- 

118.9 

84.1 

SA-335P22 

567.0 

Top 

100.0 

3 

- 

- 

- 

- 

- 

- 

SA-335P22 

552.0 

SA-335P11 

494.0 

SA-106C B 

372.0 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

139.7 

- 

626.0 

409 SS 

16 

16 

16 

0 

29 

2 

4.44 

HPEVAP 

200.0 

5 

- 

- 

- 

- 

SA-106C B 

291.0 

Bottom 

200.0 

5 

- 

- 

- 

- 

SA-106C B 

291.0 

Top 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

139.7 

- 

552.0 

409 SS 

16 

16 

16 

1 

26 

3 

3.79 

LPSHTR 

200.0 

1 

- 

- 

204.5 

144.5 

SA-106C B 

183.0 

Bottom 

200.0 

1 

- 

- 

215.4 

152.4 

SA-106C B 

268.0 

Top 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

50.8 

- 

346.0 

409 SS 

16 

16 

16 

0 

39 

2 

4.44 

HPECON2 

250.0 B 

1 

- 

- 

103.4 

72.9 

SA-106C B 

187.0 

Top 

250.0 B 

1 

- 

- 

173.0 

122.4 

SA-106C B 

297.0 

Top 

100.0 

1 

65.0 

11 

- 

- 

21 

12.7 

SA-106C B 

297.0 

SA-106C B 

297.0 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

50.8 

- 

342.0 

409 SS 

16 

16 

16 

1 

32 

2 

4.70 

LPEVAP 

200.0 

3 

- 

- 

- 

- 

SA-106C B 

183.0 

Bottom 

250.0 

3 

- 

- 

- 

- 

SA-106C B 

183.0 

Top 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

50.8 

- 

288.0 

409 SS 

16 

16 

16 

1 

33 

2 

4.27 

HPECON1 

250.0 B


1


-

-

97.5


69.1


SA-106C B


175.0 C


Top


250.0 B


1


-

-

98.8


39.4


SA-106C B


187.0


Top


65.0


14


-

-

-

-

-

-

SA-106C B


187.0


-

-

-

-

-

-

-

-

60.0


508.0


0


6.4


50.8


-

232.0


409 SS


16


16


16


1


34


2


4.90


LPECON


250.0 B


1


-

-

39.1


27.7


SA-106C B


175.0 C


Top


250.0 B


1


-

-

69.9


27.9


SA-106C B


187.0


Top


65.0


14


-

-

-

-

-

-

SA-106C B


187.0


-

-

-

-

-

-

-

-

60.0


508.0


0


6.4


50.8


-

232.0


409 SS


16


16


16


1


34


2


4.90


C  9/16/2015  HPECON1 & LPECON Inlet Header Design Temp.  LAR  DLS


B  5/11/2015  General revision  LAR  LAR


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.007 Page 1 of 1 

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: CM01 REVISION: C


HRU Version: 3.1


MECHANICAL


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


1 Coil Units ( M ) 

2 INLET HEADERS


3 Header #1: Diameter mm 

4 Number 

5 Header #2: Diameter mm 

6 Number 

7 Minimum ID at End of Header mm 

8 Minimum ID at Center of Header mm 

9 Material 

10 Design Temperature °C 

11 Header Location (Top or Bottom) 

12 OUTLET HEADERS


13 Header #1: Diameter mm 

14 Number 

15 Header #2: Diameter mm 

16 Number 

17 Minimum ID at End of Header mm 

18 Minimum ID at Center of Header mm 

19 Material 

20 Design Temperature °C 

21 Header Location (Top or Bottom) 

22 INTERMEDIATE HEADERS


23 Header #1: Diameter mm 

24 Number 

25 Header #2: Diameter mm 

26 Number 

27 Minimum ID at End of Header mm 

28 Minimum ID at Center of Header mm 

29 Orifice Quantity 

30 Orifice Diameter mm 

31 Header #1: Material 

32 Design Temperature °C 

33 Header #2: Material 

34 Design Temperature °C 

35 Header #3: Material 

36 Design Temperature °C 

37 Header #4: Material 

38 Design Temperature °C 

39 Remaining: Material 

40 Design Temperature °C 

41 CASING & INSULATION


42 Average Casing Temperature °C 

43 Casing Design Pressure (Max) mm WC 

44 Casing Design Pressure (Min) mm WC 

45 Casing Thickness mm 

46 Hot Insulation (Hot) mm 

47 Cold Insulation (Cold) mm 

48 Gas Path Design Temperature °C 

49 Liner Material 

50 Liner Thickness (Wall) Gauge 

51 Liner Thickness (Roof) Gauge 

52 Liner Thickness (Floor) Gauge 

53 BAFFLES & SUPPORTS


54 Number of Acoustic Baffles 

55 Tubes Between Acoustic Baffles 

56 Min. Number of Vibration Supports 

57 Max. Span Between Center Supp m. 

Stack


- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

50.8 

0 

6.4 

- 

- 

130.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Exhaust Stack: 3.5 m. Diameter x 40 m. Tall.
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HP-09 C B 1 150 S-40 SA-335P11 (6) 69.13 B 481.0 90

HP-09 C 1 150 S-160 SA-335P22 69.13 567.0 115

HP-09 C 2 150 S-160 SA-335P22 69.13 567.0 115

HP-07 C 2 150 S-40 SA-106B 71.68 291.0 B 50

HP-07 C 1 200 S-80 D SA-106C D 71.68 291.0 B 65

HP-07 C 2 150 S-40 SA-106B 71.68 291.0 B 50

HP-08 C 1 80 S-40 SA-106B 71.68 291.0 B 50

HP-08 C 1 80 S-160 SA-335P22 71.68 567.0 100

HP-06 C (5) 2 200 S-40 SA-106B 71.68 291.0 65

HP-06 C 2 150 S-40 SA-106B 71.68 291.0 50

HP-06 C 2 100 S-40 SA-106B 71.68 291.0 50

HP-06 C 2 100 S-40 SA-106B 71.68 291.0 50

HP-06 C 2 150 B S-40 SA-106B 71.68 291.0 50

HP-04,05 C 2 150 S-40 SA-106B 71.68 291.0 50

1 250 S-80 B SA-106C B 71.68 291.0

B 1 200 S-120 B SA-106C B 71.68 291.0

1 150 S-40 SA-106C B 71.68 291.0

1 100 S-40 SA-106C B 71.68 291.0

1 100 S-40 SA-106C B 71.68 291.0

1 100 S-40 SA-106C B 71.68 291.0

HP-108 C B 1 B 40 B S-80 B SA-106B B 71.68 B 291.0 B 50 B B

HP-108 C B 1 B 100 B S-40 B SA-106B B 42.38 B 254.4 B 40 B B

HP-03 C 1 100 S-40 SA-106B 75.47 297.0 50

HP-02 C 1 100 S-40 SA-106B 80.30 187.0 40

HP-01 C 1 100 S-40 SA-106B 95.81 175.0 C 25 C

HP-01 C (3) 1 100 S-80 SA-106B 138.91 175.0 C 25 C

LP-09,30,31 C (4) 1 80 S-40 SA-106B 9.63 175.0 25

1 40 S-160 SA-335P22 87.19 570.0

HP-103 C 1 40 S-80 SA-335P22 87.19 552.0 90

1 40 S-80 SA-335P22 C 87.19 537.0

HP-102 C 1 40 S-80 SA-335P22 C 87.19 494.0 75

1 40 S-80 SA-335P11 87.19 537.0

HP-101 C 1 40 S-80 SA-106B 87.19 372.0 65

B B B B B B B B B

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.009 Page 1 of 2 JOB No: 150200 CODE: TD SHEET: DM01 REVISION: D

NO. DATE REVISION BY CHK

C 9/16/2015 General Revision LAR DLS

D 5/11/2016 HP Drum Manifold Material, Thickness & HX Cold Side Bypass Quantity LAR DLS

Deleted

HPSHTR DRAINS - Second Header - Outside Casing 1500

HPSHTR DRAINS - Third Header - Inside Casing 2500

HPSHTR DRAINS - Third Header - Outside Casing 900

HPSHTR DRAINS - First Header - Inside Casing 2500

HPSHTR DRAINS - First Header - Outside Casing 2500

HPSHTR DRAINS - Second Header - Inside Casing 2500

Last Valve to HPECON1 Inlet 900

HP FW TP to Last Valve 1500

Boiler Feed Pump Recirc - Last Valve to DA Drum 150

HP to LP Cascading Blowdown - LP Side 300

HPECON2 to HP Drum 600

HPECON1 to HPECON2 600

HP Panel 4 DC Stub (o=2.375" [60.3 mm]) 600

HP Panel 5 DC Stub (o=1.750" [44.5 mm]) 600

HP to LP Cascading Blowdown - HP Side 600

HP Panel 1 DC Stub (o=6.250" [158.8 mm]) 600

HP Panel 2 DC Stub (o=4.375" [111.1 mm]) 600

HP Panel 3 DC Stub (o=3.250" [82.6 mm]) 600

HP Panel 5 Riser 600

HP Main DC 600

HP Longitudinal Tee 600

HP Panel 2 Riser 600

HP Panel 3 Riser 600

HP Panel 4 Riser 600

HP Steam Bypass - Cold Side 600

HP Steam Bypass - Hot Side 2500

HP Panel 1 Riser 600

HPSHTR Inlet 600

HP Drum Manifold 600

HP Drum Outlets 600

Main HP Steam Outlet - 5 Dia D/S Mix Point or 2 Dia D/S

Last Nozzle
900

Main HP Steam Outlet 2500

HPSHTR Outlet 2500

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

Line No Description Qty

Pipe

Size

(mm)

Pipe Schedule /

Min Nom Thk

(mm)

Material

(SA-)

Design

Pressure

(Bar(a))

Design

Temperature

(°C)

Insulation

Thickness

(mm)

ANSI Class

PIPING

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+

LP-16 C 1 200 S-40 SA-106B 9.28 268.0 50

LP-15 C C 1 200 S-40 SA-106B 9.28 183.0 40

LP-15 C C 2 C 150 C S-40 C SA-106B C 9.28 C 183.0 C 40 C C

LP-14 C 2 200 S-40 SA-106B 9.28 183.0 40

LP-14 C 2 150 S-40 SA-106B 9.28 183.0 40

LP-14 C 2 100 S-40 SA-106B 9.28 183.0 40

LP-13 C 1 200 S-40 SA-106B 9.28 183.0 40

1 150 S-40 SA-106C B 9.28 183.0

(2) 1 200 S-80 B SA-106C B 9.28 183.0

1 100 S-40 SA-106C B 9.28 183.0

LP-12 C 1 50 S-80 SA-106B 11.35 187.0 25

LP-12 C 1 50 S-80 SA-106B 57.00 C 187.0 25 C

LP-11 C 1 50 S-80 SA-106B 57.00 C 175.0 C 25 C

LP-07 C (7) 1 80 S-40 SA-106B 9.28 183.0 25

LP-07 C B 1 B 150 B S-40 B SA-106B B 9.28 B 183.0 B 40 B B

LP-08 C (4) 1 250 C S-40 SA-106B 9.28 183.0 40

LP-05 C (4) 1 200 C S-40 SA-106B (1) 19.97 175.0 25

LP-04 C (4) 1 200 C S-40 SA-106B (1) 19.97 175.0 25

LP-37 C (4) C 1 C 100 C S-40 C SA-106B C 19.97 C 130.0 C 25 C C

LP-02 C (4) 1 150 S-40 SA-106B (1) 19.97 130.0 25

LP-01 C (4) 1 150 S-40 SA-106B (1) 19.97 69.0 25

LP-06 C (4) 1 200 C S-40 SA-106B (1) 19.97 175.0 25

LP-03,28 C (4) 2 D 150 S-40 SA-106B (1) 19.97 130.0 25

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.009 Page 2 of 2 JOB No: 150200 CODE: TD SHEET: DM02 REVISION: D

NO. DATE REVISION BY CHK

C 9/16/2015 General Revision LAR DLS

D 5/11/2016 HP Drum Manifold Material, Thickness & HX Cold Side Bypass Quantity LAR DLS

HX Hot Side Bypass 300

HX Cold Side Bypass 300

Process Return Condensate to HX Cold Side Outlet 300

HX Cold Side Outlet to DA 300

Cond In to HX Cold Side Inlet 300

LP to DA Pegging Steam - Terminal to DA 150

HX Hot Side Outlet to BFP 300

DA Storage Tank to HX Hot Side Inlet 300

LPECON Inlet 600

LP to DA Pegging Steam - To CV Outlet 150

LP to DA Pegging Steam - CV Outlet to Last Valve 150

LP Panel 3 DC Stub (o=2.125" [54.0 mm]) 150

Last valve to LP Drum 150

LPECON Outlet to Last Valve 600

LP Main DC 150

LP Panel 1 DC Stub (o=3.750" [95.3 mm]) 150

LP Panel 2 DC Stub (o=2.875" [73.0 mm]) 150

LP Panel 1 Riser 150

LP Panel 2 Riser 150

LP Panel 3 Riser 150

LPSHTR Outlet to Terminal 150

Manifold to LPSHTR Inlet 150

LP Drum to Manifold 150

Material

(SA-)

Design

Pressure

(Bar(a))

Design

Temperature

(°C)

Insulation

Thickness

(mm)

ANSI ClassLine No Description Qty

Pipe

Size

(mm)

Pipe Schedule /

Min Nom Thk

(mm)

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

PIPING



1 Units (M) D

2

3 kg./hr. C (1) D

4 Bar(a) (2) B D

5 °C D

6

7 mm D

8 m. D

9 D

10 mm D

11 mm D

12

13 mm D

14 mm D

15 mm D

16 mm D

17

18

19 kg./hr. C

20 Bar(a) C

21

22 m. x mm 3.07 X 69.9 3.07 X 63.5

23

24

25 kg./hr. C

26 Bar(a) C

27

28

29 mm x mm 266.7 X 2,451.1 279.4 C X 1,860.6 C

30 mm x mm 165.1 X 76.2 177.8 C X 76.2

31

32

33 # x mm 3 X 38.1 3 X 15.9

34 D

REV. 10 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.010 Page 1 of 1 JOB No: 150200 CODE: TD SHEET: EM01 REVISION: D

NO. DATE REVISION BY CHK

C 9/16/2015 General Revision LAR DLS

D 10/12/2016 Removed DA Storage Tank LAR DLS

MISCELLANEOUS

FW Orifices Qty x Diameter

Inlet Spray header (Yes/No) No No

Vane Length x Housing Length

Mesh Pad Width x Thickness

Manifold (Yes/No) Yes Yes

Number of Sections 1 1

Type Chevron Chevron

Pressure 66.29 6.80

Flow 54,888 13,776

Baffle Length x Min. Baffle Gap

SECONDARY SEPARATOR

Design (Preliminary)

Arrangement Single Single

Pressure 56.91 6.80

Flow 49,237 13,776

PRIMARY SEPARATOR

Design:

LLWL -330.2 -330.2

LWL -101.6 -101.6

HWL 101.6 101.6

HHWL 203.2 203.2

Water Levels (From NWL)

NWL (From Centerline) -50.8 -50.8

Insulation Thickness 63.5 38.1

Material SA 516Gr70 SA 516Gr70

Length 5.64 4.42

STEAM DRUM

Diameter 1,219.2 1,219.2

Design Temperature 291.0 183.0

MAWP (As Indicated and Full Vac) 71.68 9.28

DESIGN CONDITIONS

Steam Capacity 54,888 13,776

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

Pressure Level HP Drum LP Drum

STEAM DRUM

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(1)

(2)

(3)

(1)

(2)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

REV. 2 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.018 Page 1 of 1 JOB No: 150200 CODE: TD SHEET: FM01 REVISION: E

NO. DATE REVISION BY CHK

D 9/16/2015 Pegging Steam Location LAR DLS

HP Panel 1 Riser is DN200 S-120 inside the casing and DN200 S-40 outside the casing.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Pegging steam line to be connected downstream of LP drum outlets (from manifold).

E 10/12/2016 Removed DA Storage Tank Note LAR DLS

Piping Datasheet

Customer to verify condensate dead head pressure.

Panels 1 and 3 stubs branch off of Panel 2 stub.

Customer to verify HP BFP shut off pressure.

Line size based on one common line per two HRSGs (one common line per plant site).

Inlet configuration based on CT as a Type I - Benign.

A one diameter spool piece to be included in the inlet duct with a Type II design classification (60 in. WC casing design pressure and minimum 0.5 in. thick casing for floor and sidewalls and minimum 0.25 in. thick roof casing).

The remainder of the inlet duct, excluding the spool piece, to be designed as Type I (20 in. WC casing design pressure and minimum 0.25 in. thick casing).

Steam Drum Datasheet

Deleted.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Heating Surface Datasheet

Reference ambient pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Mechanical Datasheet

Average casing temperature based on 32 deg C ambient with 0 m/s wind speed.

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 6 Group 5b - Off-peak Condition

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 5 Group 5b - Peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Case 4 Group 4b - Off-peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 3 Group 4b - Peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 2 Group 3b - Off-peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

Thermal Datasheet

Case 1 Group 3b - Peak Condition

NOTES

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+
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CASE 1 - Group 3b - Peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM01 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


470,880


16.5


507.0


506.4


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

54,887


(7)
 61.80


61.80


-

- 

- 

-

471.9


471.9


-

-

-

HPSHTR


470,880


17.6


506.4


449.1


99.50


0.00006


8,700/-

Counter


54,887


66.29


61.80


3.11


(6)
 1.38 B


(4)
 0


282.2


471.9


282.2


8,800


0.00006


-

HPEVAP


470,880


85.0


449.1


290.2


99.50


0.00006


23,600/-

Cross


54,887


66.29


66.29


-

-

-

-

282.2


279.9


23,500


0.00006


-

LPSHTR


470,880


2.0


290.2


286.2


99.50


0.00006


600/-

Cross


11,692


6.83


6.36


0.09


0.38


-

-

242.0


164.0


600


0.00006


-

HPECON2


470,880


45.0


286.2


231.7


99.50


0.00006


7,900/-

Counter


54,887


71.11


66.29


3.08


1.73


- 

-

279.9


169.6


7,800


0.00006


-

LPEVAP


470,880


38.0


231.7


175.7


99.50


0.00006


8,000/-

Cross


11,692


6.83


6.83


-

-

(3)
 -1,936


164.0


164.0


155.2


8,000


0.00006


-

HPECON1


403,847


39.6


175.7


118.3


99.50


0.00006


7,000/-

Counter


54,887


(1) 75.43 B


71.11


4.33


-

-

-

169.6


62.2


6,900


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


67,033


39.6


175.7


101.1


99.50


0.00006


1,500/-

Counter


13,627


(1) 19.18


6.83


9.95


2.40


-

-

155.2


61.9


1,500


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

72


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

68,515


2.07


1.33


0.74


-

-

-

61.7


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

66,650


2.03


1.35


0.67


-

-

-

93.0


45.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

66,650


(5) 2.03 B


2.03


-

-

-

-

45.0


45.0


-

-

-

Stack


470,880


5.8


115.8


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 249.5  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 71.96 ,  O2 = 12.78 ,  CO2 = 3.38 ,  H2O = 11.02 ,  Ar = 0.86 ,  SO2 = 0.00




CASE 2 - Group 3b - Off-peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM02 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


344,520


9.5


558.0


557.1


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

49,535


(7)
 55.43


55.43


-

- 

- 

-

472.0


472.0


-

-

-

HPSHTR


344,520


10.8


557.1


486.9


99.50


0.00006


7,900/-

Counter


39,874


58.38


55.43


2.05


(6)
 0.90 B


(4)
 9,661


273.8


472.0


273.8


7,900


0.00006


-

HPEVAP


344,520


47.9


486.9


280.4


99.50


0.00006


22,400/-

Cross


49,535


58.38


58.38


-

-

-

-

273.8


267.0


22,200


0.00006


-

LPSHTR


344,520


1.1


280.4


276.8


99.50


0.00006


400/-

Cross


6,680


4.92


4.70


0.05


0.17


-

-

244.2


151.2


400


0.00006


-

HPECON2


344,520


24.6


276.8


206.4


99.50


0.00006


7,400/-

Counter


49,535


62.17


58.38


2.42


1.37


- 

-

267.0


150.1


7,300


0.00006


-

LPEVAP


344,520


20.4


206.4


158.8


99.50


0.00006


4,900/-

Cross


6,680


4.92


4.92


-

-

(3)
 -1,642


151.2


151.2


149.0


4,900


0.00006


-

HPECON1


296,352


21.3


158.8


98.1


99.50


0.00006


5,400/-

Counter


49,535


(1) 65.68 B


62.17


3.51


-

-

-

150.1


58.3


5,300


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


48,168


21.3


158.8


96.4


99.50


0.00006


900/-

Counter


8,321


(1) 9.57


4.92


3.76


0.89


-

-

149.0


57.9


900


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

58


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

57,857


2.07


1.44


0.62


-

-

-

57.8


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

56,272


1.92


1.35


0.57


-

-

-

93.0


41.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

56,272


(5) 1.92 B


1.92


-

-

-

-

41.0


41.0


-

-

-

Stack


344,520


0.1


97.9


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 135.8  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 72.88 ,  O2 = 13.21 ,  CO2 = 3.29 ,  H2O = 9.76 ,  Ar = 0.87 ,  SO2 = 0.00


CASE 3 - Group 4b - Peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to Notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM03 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


470,880


16.5


507.0


506.4


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

54,888


(7)
 61.80


61.80


-

- 

- 

-

471.9


471.9


-

-

-

HPSHTR


470,880


17.6


506.4


449.1


99.50


0.00006


8,700/-

Counter


54,888


66.29


61.80


3.11


(6)
 1.38 B


(4)
 0


282.2


471.9


282.2


8,800


0.00006


-

HPEVAP


470,880


85.0


449.1


290.2


99.50


0.00006


23,600/-

Cross


54,888


66.29


66.29


-

-

-

-

282.2


279.9


23,500


0.00006


-

LPSHTR


470,880


2.0


290.2


286.2


99.50


0.00006


600/-

Cross


11,708


6.83


6.36


0.09


0.38


-

-

242.0


164.0


600


0.00006


-

HPECON2


470,880


45.0


286.2


231.8


99.50


0.00006


7,900/-

Counter


54,888


71.11


66.29


3.08


1.73


- 

-

279.9


169.8


7,800


0.00006


-

LPEVAP


470,880


38.0


231.8


175.7


99.50


0.00006


8,000/-

Cross


11,708


6.83


6.83


-

-

(3)
 -1,936


164.0


164.0


155.5


8,000


0.00006


-

HPECON1


403,866


39.7


175.7


119.3


99.50


0.00006


6,800/-

Counter


54,888


(1) 75.44 B


71.11


4.33


-

-

-

169.8


64.2


6,800


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


67,014


39.7


175.7


102.3


99.50


0.00006


1,500/-

Counter


13,644


(1) 19.21


6.83


9.97


2.40


-

-

155.5


63.8


1,500


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

72


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

68,531


2.07


1.33


0.74


-

-

-

63.7


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

66,667


2.03


1.35


0.67


-

-

-

93.0


47.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

66,667


(5) 2.03 B


2.03


-

-

-

-

47.0


47.0


-

-

-

Stack


470,880


5.7


116.8


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 249.5  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 71.96 ,  O2 = 12.78 ,  CO2 = 3.38 ,  H2O = 11.02 ,  Ar = 0.86 ,  SO2 = 0.00




CASE 4 - Group 4b - Off-peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM04 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


344,520


9.5


558.0


557.1


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

49,525


(7)
 55.85


55.85


-

- 

- 

-

472.0


472.0


-

-

-

HPSHTR


344,520


10.8


557.1


486.9


99.50


0.00006


7,900/-

Counter


39,859


58.77


55.85


2.03


(6)
 0.89 B


(4)
 9,666


274.2


472.0


274.2


7,900


0.00006


-

HPEVAP


344,520


48.0


486.9


280.8


99.50


0.00006


22,300/-

Cross


49,525


58.77


58.77


-

-

-

-

274.2


267.4


22,200


0.00006


-

LPSHTR


344,520


1.1


280.8


277.2


99.50


0.00006


400/-

Cross


6,669


5.01


4.80


0.04


0.17


-

-

244.7


151.9


400


0.00006


-

HPECON2


344,520


24.7


277.2


207.0


99.50


0.00006


7,400/-

Counter


49,525


62.57


58.77


2.42


1.37


- 

-

267.4


150.9


7,300


0.00006


-

LPEVAP


344,520


20.5


207.0


159.5


99.50


0.00006


4,900/-

Cross


6,669


5.01


5.01


-

-

(3)
 -1,641


151.9


151.9


149.7


4,900


0.00006


-

HPECON1


296,355


21.3


159.5


99.0


99.50


0.00006


5,300/-

Counter


49,525


(1) 66.08 B


62.57


3.51


-

-

-

150.9


59.3


5,300


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


48,165


21.3


159.5


97.4


99.50


0.00006


900/-

Counter


8,309


(1) 9.65


5.01


3.75


0.89


-

-

149.7


58.9


900


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

58


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

57,834


2.07


1.44


0.62


-

-

-

58.8


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

56,251


1.92


1.35


0.57


-

-

-

93.0


42.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

56,251


(5) 1.92 B


1.92


-

-

-

-

42.0


42.0


-

-

-

Stack


344,520


0.1


98.8


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 135.9  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 72.88 ,  O2 = 13.21 ,  CO2 = 3.29 ,  H2O = 9.76 ,  Ar = 0.87 ,  SO2 = 0.00


CASE 5 - Group 5b - Peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM05 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


470,880


16.5


507.0


506.4


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

54,888


(7)
 61.80


61.80


-

- 

- 

-

471.9


471.9


-

-

-

HPSHTR


470,880


17.6


506.4


449.1


99.50


0.00006


8,700/-

Counter


54,888


66.29


61.80


3.11


(6)
 1.38 B


(4)
 0


282.2


471.9


282.2


8,800


0.00006


-

HPEVAP


470,880


85.0


449.1


290.2


99.50


0.00006


23,600/-

Cross


54,888


66.29


66.29


-

-

-

-

282.2


279.9


23,500


0.00006


-

LPSHTR


470,880


2.0


290.2


286.2


99.50


0.00006


600/-

Cross


11,748


6.84


6.36


0.10


0.38


-

-

241.9


164.0


600


0.00006


-

HPECON2


470,880


45.1


286.2


231.9


99.50


0.00006


7,900/-

Counter


54,888


71.11


66.29


3.08


1.73


- 

-

279.9


170.0


7,800


0.00006


-

LPEVAP


470,880


38.0


231.9


175.7


99.50


0.00006


8,000/-

Cross


11,748


6.84


6.84


-

-

(3)
 -1,938


164.0


164.0


156.2


8,000


0.00006


-

HPECON1


403,914


39.8


175.7


121.7


99.50


0.00006


6,600/-

Counter


54,888


(1) 75.44 B


71.11


4.33


-

-

-

170.0


69.1


6,500


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


66,966


39.8


175.7


105.3


99.50


0.00006


1,400/-

Counter


13,686


(1) 19.30


6.84


10.05


2.42


-

-

156.2


68.7


1,400


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

72


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

68,574


2.07


1.33


0.74


-

-

-

68.5


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

66,708


2.03


1.35


0.67


-

-

-

93.0


52.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

66,708


(5) 2.03 B


2.03


-

-

-

-

52.0


52.0


-

-

-

Stack


470,880


5.6


119.4


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 249.5  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 71.96 ,  O2 = 12.78 ,  CO2 = 3.38 ,  H2O = 11.02 ,  Ar = 0.86 ,  SO2 = 0.00




CASE 6 - Group 5b - Off-peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM06 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


344,520


9.5


558.0


557.1


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

49,529


(7)
 55.85


55.85


-

- 

- 

-

472.0


472.0


-

-

-

HPSHTR


344,520


10.8


557.1


486.9


99.50


0.00006


7,900/-

Counter


39,863


58.77


55.85


2.03


(6)
 0.89 B


(4)
 9,666


274.2


472.0


274.2


7,900


0.00006


-

HPEVAP


344,520


48.0


486.9


280.8


99.50


0.00006


22,300/-

Cross


49,529


58.78


58.77


-

-

-

-

274.2


267.4


22,200


0.00006


-

LPSHTR


344,520


1.1


280.8


277.3


99.50


0.00006


400/-

Cross


6,612


5.01


4.80


0.04


0.17


-

-

245.0


151.9


400


0.00006


-

HPECON2


344,520


24.7


277.3


207.2


99.50


0.00006


7,300/-

Counter


49,529


62.57


58.78


2.43


1.37


- 

-

267.4


151.3


7,300


0.00006


-

LPEVAP


344,520


20.5


207.2


159.5


99.50


0.00006


4,900/-

Cross


6,612


5.01


5.01


-

-

(3)
 -1,743


151.9


151.9


150.1


4,900


0.00006


-

HPECON1


296,346


21.4


159.5


102.0


99.50


0.00006


5,100/-

Counter


49,529


(1) 66.08 B


62.57


3.51


-

-

-

151.3


64.2


5,100


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


48,174


21.4


159.5


100.2


99.50


0.00006


900/-

Counter


8,353


(1) 9.70


5.01


3.79


0.90


-

-

150.1


63.8


800


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

58


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

57,882


2.07


1.44


0.62


-

-

-

63.8


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

56,198


1.92


1.35


0.57


-

-

-

92.0


46.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

56,198


(5) 1.92 B


1.92


-

-

-

-

46.0


46.0


-

-

-

Stack


344,520


-0.1


101.7


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 135.8  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 72.88 ,  O2 = 13.21 ,  CO2 = 3.29 ,  H2O = 9.76 ,  Ar = 0.87 ,  SO2 = 0.00


HEATING SURFACE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


1 
Coil 

Units

(M)


HPSHTR HPEVAP LPSHTR HPECON2 LPEVAP HPECON1 LPECON


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Area             ( 31,862 ) 

MAWP 

Expansion Temperature 

Layout/Arrangement 

Tube OD 

Effective Fin Length 

No. Transverse Sections 

No. of Flow Circuits 

Transverse Spacing 

No. Longitudinal Rows 

Longitudinal Spacing 

No. of Bare Rows 

No. of Finned Rows 

Inlet Top or Bottom 

Module Number 

Transverse Bundles 

sq.m. 

Bar(a) 

°C 

mm 

m. 

mm 

mm 

2,599 

(1) 71.68 

573.0 

Staggered 

44.45 

12.42 

27 

27 

111.645 

6 

120.650 

0 

6 

Top 

1 

1 

8,988 

71.68 

335.0 

Staggered 

38.10 

12.42 

41 

- 

73.981 

15 

76.200 

0 

15 

Bottom 

1 

1 

393 

9.28 

283.0 

Staggered 

50.80 

12.42 

23 

23 

130.648 

1 

304.800 

0 

1 

Bottom 

2 

1 

6,908 

75.47 

296.0 

Staggered 

31.75 

12.42 

42 

21 

72.241 

13 

76.200 

0 

13 

Top 

2 

1 

5,483 

9.28 

260.0 

Staggered 

38.10 

12.42 

41 

- 

73.981 

9 

92.075 

0 

9 

Bottom 

3 

1 

6,446 

80.30 

260.0 

Staggered 

31.75 

12.42 

37 

18.5 

70.580 

14 

76.200 

0 

14 

Top 

3 

1 

1,045


57.00 C


260.0


Staggered


31.75


12.42


6


3


70.580


14


76.200


0


14


Top


3


1


18 

19 

20 

21 

22 

23 

24 

Row 1 Design Temp : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

°C 

°C 

°C 

°C 

°C 

°C


°C 

573.0


562.0


544.0


519.0


480.0


424.0 335.0 283.0 296.0 260.0 260.0 260.0


25 

26 

27 

28 

29 

30 

31 

Row 1 Minimum Wall : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm 

mm 

mm 

mm 

mm


mm


mm 

4.400


3.900


4.000


3.000


2.700 2.700 2.700 2.700 2.700 2.700 2.700


32 

33 

34 

35 

36 

37 

38 

Row 1 Tube Material : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6


All\Remaining Rows 

SA-213 T22


SA-213 T22


SA-213 T11


SA-213 T11


SA-213 T11


SA-178 A SA-178 A SA-178 A SA-178 A SA-213 T11 SA-178 A SA-178 A


39 

40 

41 

42 

43 

44 

45 

Row 1 Fin Density : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

fins/m.


fins/m.


fins/m.


fins/m.


fins/m.


fins/m.


fins/m. 255.91 265.75 236.22 270.67 270.67 265.75 265.75


46 

47 

48 

49 

50 

51 

52 

Row 1 Fin Height : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm


mm


mm


mm


mm


mm


mm 12.7 12.7 12.7 12.7 12.7 12.7 12.7


53 

54 

55 

56 

57 

58 

59 

Row 1 Fin Thickness : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm


mm


mm


mm


mm


mm


mm 1.0 1.0 1.0 1.0 1.0 1.0 1.0


60 

61 

62 

63 

64 

65 

66 

Row 1 Fin Segment : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm 

mm 

mm 

mm 

mm 

mm


mm 

4.501


4.501


4.501


4.501


4.501


3.969 3.969 3.969 3.969 3.969 3.969 3.969


67 

68 

69 

70 

71 

72 

73 

Row 1 Fin Material : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6


All\Remaining Rows 

409SS


409SS


409SS


409SS


409SS


CS CS CS CS CS CS CS


C  9/16/2015  LPECON MAWP  LAR  DLS


B  5/11/2015  Ambient air pressure note  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.006 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: BM01 REVISION: C


HRU Version: 3.1




MECHANICAL


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


1 Coil Units ( M ) 

2 INLET HEADERS


3 Header #1: Diameter mm 

4 Number 

5 Header #2: Diameter mm 

6 Number 

7 Minimum ID at End of Header mm 

8 Minimum ID at Center of Header mm 

9 Material 

10 Design Temperature °C 

11 Header Location (Top or Bottom) 

12 OUTLET HEADERS


13 Header #1: Diameter mm 

14 Number 

15 Header #2: Diameter mm 

16 Number 

17 Minimum ID at End of Header mm 

18 Minimum ID at Center of Header mm 

19 Material 

20 Design Temperature °C 

21 Header Location (Top or Bottom) 

22 INTERMEDIATE HEADERS


23 Header #1: Diameter mm 

24 Number 

25 Header #2: Diameter mm 

26 Number 

27 Minimum ID at End of Header mm 

28 Minimum ID at Center of Header mm 

29 Orifice Quantity 

30 Orifice Diameter mm 

31 Header #1: Material 

32 Design Temperature °C 

33 Header #2: Material 

34 Design Temperature °C 

35 Header #3: Material 

36 Design Temperature °C 

37 Header #4: Material 

38 Design Temperature °C 

39 Remaining: Material 

40 Design Temperature °C 

41 CASING & INSULATION


42 Average Casing Temperature °C 

43 Casing Design Pressure (Max) mm WC 

44 Casing Design Pressure (Min) mm WC 

45 Casing Thickness mm 

46 Hot Insulation (Hot) mm 

47 Cold Insulation (Cold) mm 

48 Gas Path Design Temperature °C 

49 Liner Material 

50 Liner Thickness (Wall) Gauge 

51 Liner Thickness (Roof) Gauge 

52 Liner Thickness (Floor) Gauge 

53 BAFFLES & SUPPORTS


54 Number of Acoustic Baffles 

55 Tubes Between Acoustic Baffles 

56 Min. Number of Vibration Supports 

57 Max. Span Between Center Supp m. 

Inlet Duct 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

(1) 60.0 

(3) 508.0 B 

0 

6.4 B 

139.7 

- 

626.0 

(2) 409 SS 

12 

12 

12 

- 

- 

- 

- 

HPSHTR 

200.0 B 

1 

- 

- 

131.6 

93.0 

SA-106C B 

305.0 

Top 

200.0 B 

1 

- 

- 

118.9 

84.1 

SA-335P22 

567.0 

Top 

100.0 

3 

- 

- 

- 

- 

- 

- 

SA-335P22 

552.0 

SA-335P11 

494.0 

SA-106C B 

372.0 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

139.7 

- 

626.0 

409 SS 

16 

16 

16 

0 

29 

2 

4.44 

HPEVAP 

200.0 

5 

- 

- 

- 

- 

SA-106C B 

291.0 

Bottom 

200.0 

5 

- 

- 

- 

- 

SA-106C B 

291.0 

Top 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

139.7 

- 

552.0 

409 SS 

16 

16 

16 

1 

26 

3 

3.79 

LPSHTR 

200.0 

1 

- 

- 

204.5 

144.5 

SA-106C B 

183.0 

Bottom 

200.0 

1 

- 

- 

215.4 

152.4 

SA-106C B 

268.0 

Top 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

50.8 

- 

346.0 

409 SS 

16 

16 

16 

0 

39 

2 

4.44 

HPECON2 

250.0 B 

1 

- 

- 

103.4 

72.9 

SA-106C B 

187.0 

Top 

250.0 B 

1 

- 

- 

173.0 

122.4 

SA-106C B 

297.0 

Top 

100.0 

1 

65.0 

11 

- 

- 

21 

12.7 

SA-106C B 

297.0 

SA-106C B 

297.0 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

50.8 

- 

342.0 

409 SS 

16 

16 

16 

1 

32 

2 

4.70 

LPEVAP 

200.0 

3 

- 

- 

- 

- 

SA-106C B 

183.0 

Bottom 

250.0 

3 

- 

- 

- 

- 

SA-106C B 

183.0 

Top 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

50.8 

- 

288.0 

409 SS 

16 

16 

16 

1 

33 

2 

4.27 

HPECON1 

250.0 B


1


-

-

97.5


69.1


SA-106C B


175.0 C


Top


250.0 B


1


-

-

98.8


39.4


SA-106C B


187.0


Top


65.0


14


-

-

-

-

-

-

SA-106C B


187.0


-

-

-

-

-

-

-

-

60.0


508.0


0


6.4


50.8


-

232.0


409 SS


16


16


16


1


34


2


4.90


LPECON


250.0 B


1


-

-

39.1


27.7


SA-106C B


175.0 C


Top


250.0 B


1


-

-

69.9


27.9


SA-106C B


187.0


Top


65.0


14


-

-

-

-

-

-

SA-106C B


187.0


-

-

-

-

-

-

-

-

60.0


508.0


0


6.4


50.8


-

232.0


409 SS


16


16


16


1


34


2


4.90


C  9/16/2015  HPECON1 & LPECON Inlet Header Design Temp.  LAR  DLS


B  5/11/2015  General revision  LAR  LAR


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.007 Page 1 of 1 

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: CM01 REVISION: C


HRU Version: 3.1


MECHANICAL


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


1 Coil Units ( M ) 

2 INLET HEADERS


3 Header #1: Diameter mm 

4 Number 

5 Header #2: Diameter mm 

6 Number 

7 Minimum ID at End of Header mm 

8 Minimum ID at Center of Header mm 

9 Material 

10 Design Temperature °C 

11 Header Location (Top or Bottom) 

12 OUTLET HEADERS


13 Header #1: Diameter mm 

14 Number 

15 Header #2: Diameter mm 

16 Number 

17 Minimum ID at End of Header mm 

18 Minimum ID at Center of Header mm 

19 Material 

20 Design Temperature °C 

21 Header Location (Top or Bottom) 

22 INTERMEDIATE HEADERS


23 Header #1: Diameter mm 

24 Number 

25 Header #2: Diameter mm 

26 Number 

27 Minimum ID at End of Header mm 

28 Minimum ID at Center of Header mm 

29 Orifice Quantity 

30 Orifice Diameter mm 

31 Header #1: Material 

32 Design Temperature °C 

33 Header #2: Material 

34 Design Temperature °C 

35 Header #3: Material 

36 Design Temperature °C 

37 Header #4: Material 

38 Design Temperature °C 

39 Remaining: Material 

40 Design Temperature °C 

41 CASING & INSULATION


42 Average Casing Temperature °C 

43 Casing Design Pressure (Max) mm WC 

44 Casing Design Pressure (Min) mm WC 

45 Casing Thickness mm 

46 Hot Insulation (Hot) mm 

47 Cold Insulation (Cold) mm 

48 Gas Path Design Temperature °C 

49 Liner Material 

50 Liner Thickness (Wall) Gauge 

51 Liner Thickness (Roof) Gauge 

52 Liner Thickness (Floor) Gauge 

53 BAFFLES & SUPPORTS


54 Number of Acoustic Baffles 

55 Tubes Between Acoustic Baffles 

56 Min. Number of Vibration Supports 

57 Max. Span Between Center Supp m. 

Stack


- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

50.8 

0 

6.4 

- 

- 

130.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Exhaust Stack: 3.5 m. Diameter x 40 m. Tall.


C  9/16/2015  HPECON1 & LPECON Inlet Header Design Temp.  LAR  DLS


B  5/11/2015  General revision  LAR  LAR


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.007 Page 1 of 1 

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: CM02 REVISION: C


HRU Version: 3.1




HP-09 C B 1 150 S-40 SA-335P11 (6) 69.13 B 481.0 90

HP-09 C 1 150 S-160 SA-335P22 69.13 567.0 115

HP-09 C 2 150 S-160 SA-335P22 69.13 567.0 115

HP-07 C 2 150 S-40 SA-106B 71.68 291.0 B 50

HP-07 C 1 200 S-80 D SA-106C D 71.68 291.0 B 65

HP-07 C 2 150 S-40 SA-106B 71.68 291.0 B 50

HP-08 C 1 80 S-40 SA-106B 71.68 291.0 B 50

HP-08 C 1 80 S-160 SA-335P22 71.68 567.0 100

HP-06 C (5) 2 200 S-40 SA-106B 71.68 291.0 65

HP-06 C 2 150 S-40 SA-106B 71.68 291.0 50

HP-06 C 2 100 S-40 SA-106B 71.68 291.0 50

HP-06 C 2 100 S-40 SA-106B 71.68 291.0 50

HP-06 C 2 150 B S-40 SA-106B 71.68 291.0 50

HP-04,05 C 2 150 S-40 SA-106B 71.68 291.0 50

1 250 S-80 B SA-106C B 71.68 291.0

B 1 200 S-120 B SA-106C B 71.68 291.0

1 150 S-40 SA-106C B 71.68 291.0

1 100 S-40 SA-106C B 71.68 291.0

1 100 S-40 SA-106C B 71.68 291.0

1 100 S-40 SA-106C B 71.68 291.0

HP-108 C B 1 B 40 B S-80 B SA-106B B 71.68 B 291.0 B 50 B B

HP-108 C B 1 B 100 B S-40 B SA-106B B 42.38 B 254.4 B 40 B B

HP-03 C 1 100 S-40 SA-106B 75.47 297.0 50

HP-02 C 1 100 S-40 SA-106B 80.30 187.0 40

HP-01 C 1 100 S-40 SA-106B 95.81 175.0 C 25 C

HP-01 C (3) 1 100 S-80 SA-106B 138.91 175.0 C 25 C

LP-09,30,31 C (4) 1 80 S-40 SA-106B 9.63 175.0 25

1 40 S-160 SA-335P22 87.19 570.0

HP-103 C 1 40 S-80 SA-335P22 87.19 552.0 90

1 40 S-80 SA-335P22 C 87.19 537.0

HP-102 C 1 40 S-80 SA-335P22 C 87.19 494.0 75

1 40 S-80 SA-335P11 87.19 537.0

HP-101 C 1 40 S-80 SA-106B 87.19 372.0 65

B B B B B B B B B

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.009 Page 1 of 2 JOB No: 150200 CODE: TD SHEET: DM01 REVISION: D

NO. DATE REVISION BY CHK

C 9/16/2015 General Revision LAR DLS

D 5/11/2016 HP Drum Manifold Material, Thickness & HX Cold Side Bypass Quantity LAR DLS

Deleted

HPSHTR DRAINS - Second Header - Outside Casing 1500

HPSHTR DRAINS - Third Header - Inside Casing 2500

HPSHTR DRAINS - Third Header - Outside Casing 900

HPSHTR DRAINS - First Header - Inside Casing 2500

HPSHTR DRAINS - First Header - Outside Casing 2500

HPSHTR DRAINS - Second Header - Inside Casing 2500

Last Valve to HPECON1 Inlet 900

HP FW TP to Last Valve 1500

Boiler Feed Pump Recirc - Last Valve to DA Drum 150

HP to LP Cascading Blowdown - LP Side 300

HPECON2 to HP Drum 600

HPECON1 to HPECON2 600

HP Panel 4 DC Stub (o=2.375" [60.3 mm]) 600

HP Panel 5 DC Stub (o=1.750" [44.5 mm]) 600

HP to LP Cascading Blowdown - HP Side 600

HP Panel 1 DC Stub (o=6.250" [158.8 mm]) 600

HP Panel 2 DC Stub (o=4.375" [111.1 mm]) 600

HP Panel 3 DC Stub (o=3.250" [82.6 mm]) 600

HP Panel 5 Riser 600

HP Main DC 600

HP Longitudinal Tee 600

HP Panel 2 Riser 600

HP Panel 3 Riser 600

HP Panel 4 Riser 600

HP Steam Bypass - Cold Side 600

HP Steam Bypass - Hot Side 2500

HP Panel 1 Riser 600

HPSHTR Inlet 600

HP Drum Manifold 600

HP Drum Outlets 600

Main HP Steam Outlet - 5 Dia D/S Mix Point or 2 Dia D/S

Last Nozzle
900

Main HP Steam Outlet 2500

HPSHTR Outlet 2500

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

Line No Description Qty

Pipe

Size

(mm)

Pipe Schedule /

Min Nom Thk

(mm)

Material

(SA-)

Design

Pressure

(Bar(a))

Design

Temperature

(°C)

Insulation

Thickness

(mm)

ANSI Class

PIPING

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+

LP-16 C 1 200 S-40 SA-106B 9.28 268.0 50

LP-15 C C 1 200 S-40 SA-106B 9.28 183.0 40

LP-15 C C 2 C 150 C S-40 C SA-106B C 9.28 C 183.0 C 40 C C

LP-14 C 2 200 S-40 SA-106B 9.28 183.0 40

LP-14 C 2 150 S-40 SA-106B 9.28 183.0 40

LP-14 C 2 100 S-40 SA-106B 9.28 183.0 40

LP-13 C 1 200 S-40 SA-106B 9.28 183.0 40

1 150 S-40 SA-106C B 9.28 183.0

(2) 1 200 S-80 B SA-106C B 9.28 183.0

1 100 S-40 SA-106C B 9.28 183.0

LP-12 C 1 50 S-80 SA-106B 11.35 187.0 25

LP-12 C 1 50 S-80 SA-106B 57.00 C 187.0 25 C

LP-11 C 1 50 S-80 SA-106B 57.00 C 175.0 C 25 C

LP-07 C (7) 1 80 S-40 SA-106B 9.28 183.0 25

LP-07 C B 1 B 150 B S-40 B SA-106B B 9.28 B 183.0 B 40 B B

LP-08 C (4) 1 250 C S-40 SA-106B 9.28 183.0 40

LP-05 C (4) 1 200 C S-40 SA-106B (1) 19.97 175.0 25

LP-04 C (4) 1 200 C S-40 SA-106B (1) 19.97 175.0 25

LP-37 C (4) C 1 C 100 C S-40 C SA-106B C 19.97 C 130.0 C 25 C C

LP-02 C (4) 1 150 S-40 SA-106B (1) 19.97 130.0 25

LP-01 C (4) 1 150 S-40 SA-106B (1) 19.97 69.0 25

LP-06 C (4) 1 200 C S-40 SA-106B (1) 19.97 175.0 25

LP-03,28 C (4) 2 D 150 S-40 SA-106B (1) 19.97 130.0 25

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.009 Page 2 of 2 JOB No: 150200 CODE: TD SHEET: DM02 REVISION: D

NO. DATE REVISION BY CHK

C 9/16/2015 General Revision LAR DLS

D 5/11/2016 HP Drum Manifold Material, Thickness & HX Cold Side Bypass Quantity LAR DLS

HX Hot Side Bypass 300

HX Cold Side Bypass 300

Process Return Condensate to HX Cold Side Outlet 300

HX Cold Side Outlet to DA 300

Cond In to HX Cold Side Inlet 300

LP to DA Pegging Steam - Terminal to DA 150

HX Hot Side Outlet to BFP 300

DA Storage Tank to HX Hot Side Inlet 300

LPECON Inlet 600

LP to DA Pegging Steam - To CV Outlet 150

LP to DA Pegging Steam - CV Outlet to Last Valve 150

LP Panel 3 DC Stub (o=2.125" [54.0 mm]) 150

Last valve to LP Drum 150

LPECON Outlet to Last Valve 600

LP Main DC 150

LP Panel 1 DC Stub (o=3.750" [95.3 mm]) 150

LP Panel 2 DC Stub (o=2.875" [73.0 mm]) 150

LP Panel 1 Riser 150

LP Panel 2 Riser 150

LP Panel 3 Riser 150

LPSHTR Outlet to Terminal 150

Manifold to LPSHTR Inlet 150

LP Drum to Manifold 150

Material

(SA-)

Design

Pressure

(Bar(a))

Design

Temperature

(°C)

Insulation

Thickness

(mm)

ANSI ClassLine No Description Qty

Pipe

Size

(mm)

Pipe Schedule /

Min Nom Thk

(mm)

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

PIPING



1 Units (M) D

2

3 kg./hr. C (1) D

4 Bar(a) (2) B D

5 °C D

6

7 mm D

8 m. D

9 D

10 mm D

11 mm D

12

13 mm D

14 mm D

15 mm D

16 mm D

17

18

19 kg./hr. C

20 Bar(a) C

21

22 m. x mm 3.07 X 69.9 3.07 X 63.5

23

24

25 kg./hr. C

26 Bar(a) C

27

28

29 mm x mm 266.7 X 2,451.1 279.4 C X 1,860.6 C

30 mm x mm 165.1 X 76.2 177.8 C X 76.2

31

32

33 # x mm 3 X 38.1 3 X 15.9

34 D

REV. 10 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.010 Page 1 of 1 JOB No: 150200 CODE: TD SHEET: EM01 REVISION: D

NO. DATE REVISION BY CHK

C 9/16/2015 General Revision LAR DLS

D 10/12/2016 Removed DA Storage Tank LAR DLS

MISCELLANEOUS

FW Orifices Qty x Diameter

Inlet Spray header (Yes/No) No No

Vane Length x Housing Length

Mesh Pad Width x Thickness

Manifold (Yes/No) Yes Yes

Number of Sections 1 1

Type Chevron Chevron

Pressure 66.29 6.80

Flow 54,888 13,776

Baffle Length x Min. Baffle Gap

SECONDARY SEPARATOR

Design (Preliminary)

Arrangement Single Single

Pressure 56.91 6.80

Flow 49,237 13,776

PRIMARY SEPARATOR

Design:

LLWL -330.2 -330.2

LWL -101.6 -101.6

HWL 101.6 101.6

HHWL 203.2 203.2

Water Levels (From NWL)

NWL (From Centerline) -50.8 -50.8

Insulation Thickness 63.5 38.1

Material SA 516Gr70 SA 516Gr70

Length 5.64 4.42

STEAM DRUM

Diameter 1,219.2 1,219.2

Design Temperature 291.0 183.0

MAWP (As Indicated and Full Vac) 71.68 9.28

DESIGN CONDITIONS

Steam Capacity 54,888 13,776

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

Pressure Level HP Drum LP Drum

STEAM DRUM

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(1)

(2)

(3)

(1)

(2)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

REV. 2 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.018 Page 1 of 1 JOB No: 150200 CODE: TD SHEET: FM01 REVISION: E

NO. DATE REVISION BY CHK

D 9/16/2015 Pegging Steam Location LAR DLS

HP Panel 1 Riser is DN200 S-120 inside the casing and DN200 S-40 outside the casing.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Pegging steam line to be connected downstream of LP drum outlets (from manifold).

E 10/12/2016 Removed DA Storage Tank Note LAR DLS

Piping Datasheet

Customer to verify condensate dead head pressure.

Panels 1 and 3 stubs branch off of Panel 2 stub.

Customer to verify HP BFP shut off pressure.

Line size based on one common line per two HRSGs (one common line per plant site).

Inlet configuration based on CT as a Type I - Benign.

A one diameter spool piece to be included in the inlet duct with a Type II design classification (60 in. WC casing design pressure and minimum 0.5 in. thick casing for floor and sidewalls and minimum 0.25 in. thick roof casing).

The remainder of the inlet duct, excluding the spool piece, to be designed as Type I (20 in. WC casing design pressure and minimum 0.25 in. thick casing).

Steam Drum Datasheet

Deleted.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Heating Surface Datasheet

Reference ambient pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Mechanical Datasheet

Average casing temperature based on 32 deg C ambient with 0 m/s wind speed.

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 6 Group 5b - Off-peak Condition

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 5 Group 5b - Peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Case 4 Group 4b - Off-peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 3 Group 4b - Peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 2 Group 3b - Off-peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

Thermal Datasheet

Case 1 Group 3b - Peak Condition

NOTES

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+
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SPX Dry Cooling Belgium

AIR  COOLED  STEAM  CONDENSER  ( ACC )

1
2
3
4 CASE1 CASE3(Design)
5 Total Steam Flow: t / h Face Velocity: m / s B
6 Turbine Exhaust Pressure: mbar Total Air Flow: kg / s B
7 Turbine Exhaust Temperature: °C Atmospheric Pressure: mbar B
8 Turbine Exhaust Enthalpy: kJ / kg Air Inlet Temperature °C B
9 Turbine Exhaust Steam Dryness: % Relative Humidity: %

10 Duty: MW Min. / Max. Ambient Temperature: / °C
11 Top ACC  Wind Velocity (max.):  m / s
12 Performance Test Code:
13
14 GEOMETRIC DATA MECHANICAL DESIGN DATA
15 Number of Modules / Model: / Design Pressure: B
16 Nr of Streets x Modules per Street: x Design Temperature: °C
17 Area between Columns (W x L): x m MODULES
18 Overall Plot Area (W x L): x m Nr Primary  / Mixed  Modules: /
19 Fan Deck Level: m Ground Width x Length: x m
20 Top Manifold Height (from GL -200): m BUNDLES B
21 Top Windwalls Height (from GL -200): m Tube Type: B
22 Fin Surface Area: m² Nr of Tube Rows:
23 Bundle Arrang. in Street: Nr of Bundles per Module:
24 DUCTING Nr of Tubes per Bundles:
25 Steam Duct Diameter: m Nr of Prim. / Sec. Bundles: /
26 Riser Diameter: m Dimensions Prim. Bundles: x m
27 Manifold Diameter: m Dimensions Sec. Bundles: x m
28 Steam/Condensate Header Diameter: m Tube Pitch: mm
29 Nr of Isolating Valves on Risers: Bundle Slope: °
30 BARE TUBE
31 FINNING Material:
32 Material: External Dimensions: x mm
33 Type: Wall Thickness: mm
34 FPI / FPM: / Tube Length: Prim. / Sec.: / m
35 Length x Height: x mm DEAERATING DOME
36
37 FAN Type: ELECTRIC MOTOR Type:
38 Manufacturer & Model: Manufacturer & Model: B
39 Draft Type: Nominal Power: kW
40 Air Flow per Fan (Prim.): m³ / s Nominal Speed: RPM B
41 Static Pressure: Pa Phase / Voltage: / V B
42 Diameter: ft / m Frequency: Hz
43 Blade Material / Nr: / Control Mode:
44 Blade Angle: ° Guaranteed Consumed Power: kWe
45 Speed: m / s / RPM
46 Inlet Shape:
47 Fan Screen: NOISE
48 SPEED REDUCER Type:
49 Manufacturer & Model: B
50 Reduction Ratio: / B
51 AGMA Factor on Abs. / Nom. Motor Pwr: /
52 Vibration Transmitter: (*) for one ACC only B
53 Gravel under ACC:
54 Acoustic Insulation of Steam Duct

Re
v.

Client Toyo  Document Reference

THERMAL DESIGN DATA

124.384 97.128 1.91
149.0 113.3 4640

Location 12SPP WB1-101-000496_DSH0002_RB
Document ACC TECHNICAL DATA SHEET  Project Nr WB1-101-000496

88.81 88.51 78.0
72.8 57.0 12.8 40.0

53.8 48.3 988.74
2333.4 2315.0 32.0

8 A - FRAME 0.9  bar(g)+FV

5.0
ASME PTC 30.1

2 4 120
24.52 52.18
27.32 55.38 6 2

274927 1
18 Prim  6 Sec  24 Prim      12

38

10.5 12.260 13.045
23.3
20.8 Single Row Condenser (SRC)

2.00 > 1.70 > 1.50 > 1.20 9.850 2.174
0.500 57.2

NONE 60

2.60 84 12
2.00 10.650 2.174

11 433.1 10.65 9.65
200 19 YES

Welded CS + Aluminium Coating
Aluminium Brazed to Tube 219 19
Corrugated 1.4

524.1 1000
65.7 3 400

36 10.973 50

MECHANICAL EQUIPMENTS
Axial Squirrel Cage

COFIMCO 50F WEG W22 315SM
Forced 75

FRP 6 2-speed motor
~13.2 495

~29.3 ~51  (at Motor Terminals) @32.0°C with 8 Fans at Full Speed  

19.458 1 Noise Generated by Duct  Excluded for Turbine Operation
2 (min) 2 (min) Noise Generated by Duct Excluded for Bypass Operation

Elliptic
YES

Parallel Shaft Gear Box Sound Pressure Level @ 1m from ACC: 70 dB(A)
PVPDX2U-ACC-UDN-20S Sound Pressure Level @ power plant fence(*): 55 dB(A)

YES
YES (by client)

YES
Revision - A B C D E F G H
Date 9-May-17 14-Jul-17 25-Sep-17
Issued CBR MCO CBR

Approved (Techn.) SNA SNA SNA
Approved (Therm.) CDE CDE ICA

Status PRE PRE CFC
Released (PM)      SFO SFO SFO

BEM Nr D0274379



GNRV1

AXEC001

SPX-GNRV1-002-M-090-205

Fan Datasheet
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AP

AWC

NAP

REJ

E

D

C

B

A 21/06/2017 First Issue BARONE DELEPLANQUE DELEPLANQUE FOURMENTIN

SPXDC doc no: DSH3210_A
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Date:
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Note. Approval or does not relieve
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Engineer:

System No.
090

12SPP Project
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APPROVED
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APPROVED WITH COMMENTS
Approved subject to
Incorporation of comments
NOT APPROVED
Insufficient information/detail
Resubmit for Approval

DATE
ISSUED ISSUE PURPOSEREV APPROVED AUTHORIZEDCHECKEDPREPARE

Karan Kanponpai
Mechanical
7 Jul 2017

X



page 1 / 1

Client TOYO BEM Nr
Location 12SPP (Thailand) Doc Ref
Document AXIAL FLOW FAN DATA SHEET Project Nr

Pos Rev GENERAL DATA

1

2

3

4

5

SITE DATA / SERVICE CONDITIONS

6

7

8

9

10

11

PROCESS OPERATING DESIGN DATA

DRIVER ELECTRIC MOTOR SPEED REDUCING UNIT

12 SQUIRREL CAGE / INDUCTION TYPE PARALLEL SHAFT GEARBOX

13

14

15

16

AXIAL FLOW FAN DATA

17

18

19

20 at fixed resistive circuit (API)

21 at fixed resistive circuit (API)

22 2 S / Dfan = 2 x tip clearance distance / fan diameter
23

24

25

26

27

28

29

NOISE DATA

30 The Actual Site Operating Conditions for which GUARANTEED Noise Levels are Valid are listed here above (Pos. 6 to 11 & 17 to 22)

31 90

32 Required noise level is sound power level of one fan for Actual Site Operating Conditions

33

MECHANICAL DATA

34

35

36

37 (AT DESIGN SPEED)

38 (AT DESIGN SPEED & IN CASE OF DAMAGED FAN BLADE )

39 ISO 10816 - 1

40 ISO 1940 / 1 ( G = 6.3 mm/sec )

FAN ACCESSORIES

41

42

43 mm

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59 MANUFACTURER STANDARD / SEAWORTHY PACKING / CLIENT SPECIFICATION

60 MANUFACTURER STANDARD / CLIENT SPECIFICATION

61

62

63
Revision
Date
Issued
Approved
Released
Status

SPX Dry Cooling Belgium

AIR COOLED STEAM CONDENSER ( ACC )

SFO

QUANTITY PER CONDENSER

MANUFACTURER

D0274441

°C

%

12.8 / 40MIN./MAX. CONTINUOUS OPERATING TEMPERATURE

DESIGN AIR DENSITY

WB1-101-000496_DSH3210_RA

kg / m³ 1.113

WB1-101-000496

LATER

*

*

°C 32.0

PRE

DESIGN AMBIENT TEMPERATURE

NON HAZARDOUSAREA CLASSIFICATION

CLIENT ' S REFERENCE -

INSTALLATION TYPE

RELATIVE HUMIDITY

8

mbar 989

OUTDOOR

GEARBOX INSTALLED ABOVE THE FAN

66.1Pa

0 to 100

TYPE

MANUFACTURER ' S REF.

MODEL NR.

12SPP (Thailand)

*DRAWING NR.

LOCATION

INSTALLATION

NOMINAL ROTATION SPEED

MARGIN

MARGIN

%

%

NUMBER OF BLADES -

2-speed

ALTITUDE ASL m 200

TYPE

CONTROL

BAROMETRIC PRESSURE

ATMOSPHERE TYPE Forested Area, Humid

kW

1000 / 750

TIP CLEARANCE RATIO

DIRECT ON LINE

MATERIAL

FAN HUB YES Required

*

mm / ft

m / s

RPM

ROTATION DIRECTION

*

kg

N

°

CW FACING AIR FLOW

FRP

FORCED

BLADE MATERIAL* (min. 6)

FLOW DIRECTION

ELLIPTIC36 / 10973 FAN INLET SHAPE

FAN POSITION

~ *

0.007

14 (min)

30 (min)

~ * (max. 50)

-

RADIAL ROTATING UNBALANCE FORCE N *

<

*

*

FAN DIAMETER

BLADE ANGLE

DESIGN FAN SPEED

DESIGN FAN TIP SPEED

ABSORBED POWER PER FAN AT DESIGN AIR DENSITY

FAN THRUST AT DES. T.°C (EXCL.WEIGHT)

SOUND POWER LEVEL LwA dB(A)

kg.m2

VIBRATION CLASS / CODE

BALANCING CLASS / CODE

SHAFT COUPLING YES Required

DESIGN CODE *

~ *

~

CONTINOUS UNBALANCE FORCE N *

kW

WEIGHT (incl.HUB & COUPLING FLANGE)

FAN MOMENT OF INERTIA ( J = Mr2 )

TYPE *

NOT Required

MATERIAL *

GEARBOX SHAFT DIAMETER Refer to gearbox DWG

KEYWAY / KEY DESIGN CODE DIN6885 part 1

ASSEMBLY TOLERANCE (coupling / gearbox shaft) ISO 286 part 2 N7/m6 INCLINOMETER (DIGITAL - LENGTH 600 mm)

DIAMETER *

PRODUCT NAME

PAINTING SYSTEM (HUB) MANUFACTURER STANDARD / CLIENT SPECIFICATION

SURFACE PREPARATION SHOTBLASTING TO GRADE SA 2 1/2

RETAINING PLATES GEARBOX SUPPLIER TORQUE WRENCH NOT Required

+BOLT,WASHER,SPRINGWASHER

DRY FILM THICKNESSCOLOUR CODE NR OF LAYERS

PREPARATION FOR SHIPMENT & STORAGE / DELIVERY

GEARBOX SUPPLIER FAN PITCH ADJUSTEMENT MANUAL

B C D

* * *

PRIMER * * *

PACKING

02-Jun-17

CDE
CBR

*

*

INTERMEDIATE COAT * * *

FINAL COAT

MARKING

DELIVERY REFER TO PURCHASE ORDER

*

E

PROTECTION FOR 12 MONTHS OUTSIDE STORAGE OF MACHINED / UNPAINTED PARTS / INTERNALS YES Required

STARTING METHOD

STATIC PRESSURE AT DESIGN AIR DENSITY

AIR QUANTITY PER FAN

RPM

75

HORIZONTAL

UPWARDS

VOLUME

PRESSURE

NR OF STARTS / HOUR MIN. 3

m3 / s 526.8

INSTALLED MOTOR POWER PER FAN

HARDWARE /BOLTS / NUTS YES Required

MATERIAL Geomet 8.8 (blade fastening)

Hot dip galvanized for other bolts / nuts

A
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เอกสารการตรวจสอบ (Silencer)



Inspection Sheet for PM HRSG
Equipment HRSG KKS 11HA, 12HA
Manufacturer NOOTER ERIKSEN

Work supervisor Pattanapong
-
-

20-12-22
6 Monthly

ITEM

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check leak of tank and manhole Not Leak

Check damage of nozzle/flange No damage

Check operation pressure 57.1096853

Check operation temperature 269.0945406

Check leak of tank and manhole Not Leak

Check damage of nozzle/flange No damage

Check operation pressure 5.353097169

Check operation temperature 159.8638568

Check leak of tank and manhole Not Leak

Check damage of nozzle/flange No damage

Check operation pressure 56.96987038

Check operation temperature 273.1506209

Check leak of tank and manhole Not Leak

Check damage of nozzle/flange No damage

Check operation pressure 5.344547055

Check operation temperature 159.3908428

Check silicone No damage

Check screw No damage

Check jacket No damage

18 Check crack No damage

19 Check leak Not Leak

20 Temp. Surface < 60 C Checked
21 Set presrure ASME Sec.1 Tested
22 ASME Sec.1 Tested

Note
Interval
Yearly

GULF NRV2 CO.,LTD.

Interval

Check crack or damage overall HRSG
Check leak overall HRSG

13 11HAD10BB001 HP DRUM

14 11HAD50BB001 LP DRUM

16 12HAD50BB001 LP DRUM

12 12LCQ70BS201 ATM BLOWOFF TANK SILENCER

17 Check insulation damage overall HRSG

10 12LBH10BS001 HP STEAM OUTLET STARTUP VENT SILENCER

11 12LBH65BS001 LP STEAM OUTLET STARTUP VENT SILENCER

8 12HAD50BS201 LP STEAM DRUM SILENCER

9 12LBA10BS201 HP STEAM OUTLET SILENCER

6 11LCQ70BS201 ATM BLOWOFF TANK SILENCER

7 12HAD10BS201 HP DRUM SILENCER

4 11LBH10BS001 HP STEAM OUTLET STARTUP VENT SILENCER

5 11LBH65BS001 LP STEAM OUTLET STARTUP VENT SILENCER

2 11HAD50BS201 LP STEAM DRUM SILENCER

3 11LBA10BS201 HP STEAM OUTLET SILENCER

Yearly
Thermo scan checking
Safety valve testing
Hydro static testing (If required)

Work Permit No.

15 12HAD10BB001 HP DRUM

Work Order No.

Date

Description
6 Monthly

1 11HAD10BS201 HP DRUM SILENCER

FW-MTN-MM-XX-XX Rev.XX
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Prod. ID Product Product Detail Supplier Category Stock Unit

2021110035 Electrical gloves Electrical gloves ผลธัญญะ Safety Equipment 2 ชิ Êน
2021110026 Full Body harness เข็มขดัรดัตวัชนิดเต็มตวั ผลธัญญะ Safety Equipment 16 ชดุ
2021110053 Tape Barricade เทปกนัพื ÊนทีÉขาวแดง ผลธัญญะ Safety Equipment 6 ชิ Êน
2021110027 Rain Cloth เสื Êอกนัฝน ผลธัญญะ Safety Equipment 16 ชดุ
2021110055 Life Jacket เสื Êอชชูีพ สาํหรบัเก็บไวท้ีÉฝัÉ งบอ่เก็บนํÊา ผลธัญญะ Safety Equipment 28 ชดุ
2021110020 Pancake filter แผ่นกรองฟมูจากงานเชืÉอม ผลธัญญะ Safety Equipment 10 คู ่(Pairs)

2021110039 Oil Spill Absorbent (100 Pad/Box) แผ่นซบันํÊามนั ผลธัญญะ Safety Equipment 900 ชิ Êน
2021110041 Chemical Spill Absorbent (100 Pad/Box) แผ่นซบัสารเคมี ผลธัญญะ Safety Equipment 700 ชิ Êน
2021110010 SAFETY GLASSES COVER GLASSES แวน่ครอบแวน่สายตา ผลธัญญะ Safety Equipment 30 ชิ Êน
2021110011 Goggle for chemical handling แวน่ครอบตากนัสารเคมี ผลธัญญะ Safety Equipment 20 ชิ Êน
2021110009 Safety Glassess Clear lense แวน่ตานิรภยั เลนสใ์ส ผลธัญญะ Safety Equipment 31 ชิ Êน
2021110008 Safety Glassess I/O lense แวน่ตานิรภยั เลนสช์า ผลธัญญะ Safety Equipment 112 ชิ Êน
2021110007 Safety Glassess Black lense แวน่ตานิรภยั เลนสด์าํ ผลธัญญะ Safety Equipment 52 ชิ Êน
2021110048 Traffic cone กรวยจราจร ผลธัญญะ Safety Equipment 4 ชิ Êน
2021110006 Face shield กระบงัหนา้ ผลธัญญะ Safety Equipment 0 ชิ Êน
2021110056 PADLOCK กญุแจลอ้ค ผลธัญญะ Safety Equipment 0 ชิ Êน
2021110025 Cover all suit ชดุกนัฝุ่ นกนัสารเคมี(สีขาว) ผลธัญญะ Safety Equipment 243 ชดุ
2021110024 Chemical Suit Type C ชดุป้องกนัสารเคมี Type C ผลธัญญะ Safety Equipment 19 ชดุ
2021110018 Cartridge fillter for respirator (Organic acid) ตลบักรองป้องกนัสารเคมีชนิดไอกรด ผลธัญญะ Safety Equipment 0 คู ่(Pairs)

2021110019 Cartridge fillter for respirator (Mercury /Chlorine) ตลบักรองป้องกนัสารเคมีชนิดปรอทและคลอรนี ผลธัญญะ Safety Equipment 0 คู ่(Pairs)

2021110016 Cartridge fillter for respirator (Multi pursose) ตลบักรองป้องกนัสารเคมีชนิดรวม ผลธัญญะ Safety Equipment 31 คู ่(Pairs)

2021110017 Cartridge fillter for respirator (Organic vapor) ตลบักรองป้องกนัสารเคมีชนิดสารอินทรยี์ ผลธัญญะ Safety Equipment 0 คู ่(Pairs)

2021110044 Fire Extinguisher (Carbon Dioxide) ถงัดบัเพลิง (CO2) ผลธัญญะ Safety Equipment 1 ชิ Êน



2021110043 Fire Extinguisher (Dry Chemical) ถงัดบัเพลิง (ผงเคมีแหง้) ผลธัญญะ Safety Equipment 3 ชิ Êน
2021110031 Cut resistance gloves ถงุมือกนับาด ผลธัญญะ Safety Equipment 111 คู ่(Pairs)

2021110028 Laboratory rubber gloves ถงุมือกนัสารเคมีในหอ้งปฏิบตัิการ ผลธัญญะ Safety Equipment 1800 คู ่(Pairs)

2021110029 Nitrile Gloves ถงุมือกนัสารเคมีไนไตร์ ผลธัญญะ Safety Equipment 12 คู ่(Pairs)

2021110030 Neoprene Gloves ถงุมือกนัสารเคมีนิวโอฟีน ผลธัญญะ Safety Equipment 0 ชิ Êน
2022030022 Cut resistance gloves SIZE M SYNOS ถงุมือผา้กนับาด ผลธัญญะ Safety Equipment 17 คู ่(Pairs)

2021110032 Leather gloves ถงุมือหนงั ผลธัญญะ Safety Equipment 38 คู ่(Pairs)

2021110033 Leather gloves Heat Resistance 250 ๐C ถงุมือหนงักนัความรอ้น 250 ๐C ผลธัญญะ Safety Equipment 8 คู ่(Pairs)

2021110034 Leather gloves Heat Resistance 500 ๐C ถงุมือหนงักนัความรอ้น 500 ๐C ผลธัญญะ Safety Equipment 2 คู ่(Pairs)

2021110051 Wind sock (30*150 cm) ถงุลมบอกทิศทาง (30*150 ซม) ผลธัญญะ Safety Equipment 4 ชิ Êน
2021110050 Wind sock (50*150 cm) ถงุลมบอกทิศทาง (50*150 ซม) ผลธัญญะ Safety Equipment 12 ชิ Êน
2021110049 Wind sock (80*200 cm) ถงุลมบอกทิศทาง (80*200 ซม) ผลธัญญะ Safety Equipment 6 ชิ Êน
2021110040 Oil Spill Absorbent (Boom) ทอ่นซบันํÊามนั ผลธัญญะ Safety Equipment 14 กลอ่ง
2021110042 Chemical Spill Absorbent (Boom) ทอ่นซบัสารเคมี ผลธัญญะ Safety Equipment 18 กลอ่ง
2021110014 Ear muff ทีÉครอบหู ผลธัญญะ Safety Equipment 27 คู ่(Pairs)

2021110054 Flag Barricade ธงกัÊนพื ÊนทีÉขาวแดง ผลธัญญะ Safety Equipment 4 ชิ Êน
2021110013 Ear plug (Foam) ปลัËกอดุหชูนิดโฟม ผลธัญญะ Safety Equipment 2400 คู ่(Pairs)

2021110012 Ear plug (Silicone) ปลัËกอดุหชูนิดซิลิโคน ผลธัญญะ Safety Equipment 315 คู ่(Pairs)

2021110023 Aporn ผา้กนัเปืÊอนลา้งพื Êนหน่วยผลิตนํÊา ผลธัญญะ Safety Equipment 0 ชิ Êน
2021110045 Fire Extinguisher cover ผา้คลมุถงัดบัเพลิง ผลธัญญะ Safety Equipment 2 ชิ Êน
2021110005 Head Cover ผา้คลมุศรษีะแบบตวัหนอน ผลธัญญะ Safety Equipment 96 ชิ Êน
2021110036 Safety Shoes รองเทา้นิรภยั ผลธัญญะ Safety Equipment 10 คู ่(Pairs)

2021110038 Electrical Boots รองเทา้บู๊ตกนัไฟฟา้ ผลธัญญะ Safety Equipment 2 คู ่(Pairs)

2021110037 Chemical Boots รองเทา้บู๊ตกนัสารเคมี ผลธัญญะ Safety Equipment 0 คู ่(Pairs)



2021110003 Helmet Harness รองในหมวก ผลธัญญะ Safety Equipment 0 ชิ Êน
2021110047 Fire Hose (1.5 inch) สายฉีดนํÊาดบัเพลิง 1.5 นิ Êว ผลธัญญะ Safety Equipment 31 ชิ Êน
2021110046 Fire Hose (2.5 inch) สายฉีดนํÊาดบัเพลิง 2.5 นิ Êว ผลธัญญะ Safety Equipment 52 ชิ Êน
2021110004 Chin Strap สายรดัคาง ผลธัญญะ Safety Equipment 0 ชิ Êน
2021110021 Dust Mask (12 ea/.box) N95 หนา้กากป้องกนัฝุ่ น N95 ผลธัญญะ Safety Equipment 48 ชิ Êน
2021110022 Dust Mask with Carbon Filter (10 ea/box ) หนา้กากป้องกนัฝุ่ น ชนิด P1 ผลธัญญะ Safety Equipment 142 ชิ Êน
2021110015 Half Mask for chemical resistant หนา้กากป้องกนัสารเคมี ผลธัญญะ Safety Equipment 12 ชิ Êน
2021110001 Safety Helmet หมวกนิรภยัสีขาว ผลธัญญะ Safety Equipment 52 ชิ Êน
2021110002 Safety Helmet หมวกนิรภยัสีขาว ผลธัญญะ Safety Equipment 79 ชิ Êน
2021110052 Life buoy หว่งชชูีพ สาํหรบัเก็บไวท้ีÉฝัÉ งบอ่เก็บนํÊา ผลธัญญะ Safety Equipment 40 ชิ Êน
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SHE Induction Training 

After the work / project is awarded and prior to the start of work, the Contractor and 
applicable company representatives shall participate in an SHE Induction Training (at least 
7 days prior to commencing work for planned outage), which includes: 

• A review of GULF and site specific SHE requirements, site specific hazards, abnormal operating conditions, 
emergency response, restricted areas, security, potential hazards that may be encountered, evacuation 
procedures, assembly areas, safety systems and contractor access and parking requirements at the worksite. 
The Contractors is encouraged to ask questions during the induction process. 

• The induction is required annually or when changes occur. The Contractors shall ensure that everyone that 
works on site receives this induction training. The Contractors require to complete after induction session. A copy 
of the complete checklist and training record form shall be kept by site SHE. 
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SAFETY INDUCTION
Recordkeeping and review 

FP-EHS-09-01

FP-EHS-09-02   

Refer : PD-ESH-09 OUTSOURCE CONTROL

SAFETY INDUCTION



SAFETY INDUCTION
• /   

 

  

-

 -

 

 

Refer : PD-ESH-09 OUTSOURCE CONTROL
10

1.    

   

 

2.  

 

 

 

3.    

  

 

Refer : SHE MINIMUM REQUIREMENTS FOR CONTRACTORS 

11

4.    

   

    

    

,  

5.           

 

  

Refer : SHE MINIMUM REQUIREMENTS FOR CONTRACTORS 
12

6.  

   

    

7.    

 

Refer : SHE MINIMUM REQUIREMENTS FOR CONTRACTORS 



Outage / Maintenance Manager

WWichiann Namson
Tel. 089-936-9546

Plant Manager

Panaii Cheamcharoenkul
Tel. 089-936-9546

Operation Manager

Mechanical Engineer
Chirawutt Kaewnaphan

Tel. 086-201-1593

Mechanical Engineer
Pattanapongg Prayooncharn

Tel. 090-241-1142  

Mechanical Engineer
Kittikhunn Namwong
Tel. 083-371-2292

Mechanical Leader
Kritsanapongg Boonmun

Tel. 083-794-0025

M
ec
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or Electrical Engineer

Kasidizz Thuamnok
Tel. 061-924-7895

Electrical Engineer

Narudomm Chuthong
Tel. 081-892-5489

Electrical Engineer

Worapott Saelee
Tel. 095-552-0325

El
ec
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al
 In

sp
ec
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r

Electrical Leader
Roengsakk Seenuanlae

Tel. 089-148-1210

Part withdrawal

Warehouse
Amnartt Muttapato
Tel. 086-971-9847

Warehouse
Detsakk Isara

Tel. 083-282-5195

C&I Engineer

Rangsiwutt Sritasan
Tel. 0989614497

C&I Engineer

Prapathh Suktem
Tel. 083-116-9777

C&I Engineer

Tanakornn Sepsook
Tel. 087-241-8957

C&
I I

ns
pe

ct
or

C&I Leader
Sumett Bunpok

Tel. 098-825-9937 

SH&E Manager
Chanidapaa Punthachai

Tel. 090-257-8986

SH&E Officer
Annopp  Tantadprasert

Tel. 089-231-4702

SH&E

GA Officer
Patcharinn Ploenaksorn

Tel. 092-795-9929

GA Officer
Anyaa Kheawsa-ard
Tel. 087-244-8101

GA Manager
Papimonn Chartphahon

Tel. 084-2655369

General Administration

QA Supporting Team

QC Advisor
Chuttanaa Prongnoi
Tel. 085-920-9958

QC Advisor
Jirawutt Veraponthep

Tel.087-767-9781

Operation

Chemist
Angsanaa Panomwech

Tel. 089-616-5191 

Shift Leader
Yuttana Chaykla

Tel. 084-827-8283 

Shift Leader
Pornsawann Channgam

Tel. 086-625-3045 

Shift Leader
Noparatt Pengsri

Tel. 088-505-0007 

Shift Leader
Arkk Lanamthieng

Tel. 083-362-4325 

Shift Leader
Sirawutt Sombatrattananan

Tel. 091-764-9333

Organization & Contact Point SAFETY INDUCTION
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Power Plant Overview
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SWITCH YARD SWITCH YARD
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Regulating station nn 2

Raw Water Pondd2
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ee Building

Water Treatment

Adminn Building

GNRV1 & GNRV2 Location
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Water Reservoir & Waste Water Reservoir
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Total Capacity of Raw Water Reservoir r 810,889 9 mmm3Total Capacity of Raw Water Reservoir 81
Total Capacity of Waste Water Reservoir 

0,8899 m1081
r r 233,753 

mmm
3 3 mmmmm3

GNRV1

:      50,556 

31  2  39 . .

GNRV2

: 

125,037 

78  0  40 . .
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SUBTITLE

POWER PLANT AREA

General Requirements 

Smoking is prohibited generally throughout the site. Only those areas specially marked as 
smoking areas "SMOKING AREA” may be used. The site SH&E will inform the 
Contractors and describe during site SH&E induction training where these are located. 

The smoking area is provided at behind the guard house. 

19
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General Requirements 

Contractor can use the sanitary facilities located in the guard house.

Keep the area clean and be respectful of the next person who will use these facilities. 

20
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Smart AccessSmart A

(3) -Check-In / Check-Out 

Site premises are not be accessed by the Contractor without prior authorization. 

• Only designated roads, gates, and doors should be used for entry or exit. 

• The Contractor's employees shall park in the areas designated by the work location. 

• When entering and exiting site premises, vehicles and belongings are subject to screening. The Contractors 
may be required to present valid government photo identification (e.g., Identification Card, Drivers License 
and Passport) to security and sign in and out of the premises. 

• Contractor's ID badge will be issued by security. 
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Site premises are not be accessed by the Contractor without prior authorization. 

• Bringing tools and equipment into site premises, the Contractor shall complete Material Gate Pass Form 
and have inventory list  Then all will be locked or stored at control area.

• Identify  and  list  of  all  necessary  tools  and  equipment  which  detailed  in condition,  date  and  
inspector for  submitting to GULF  in advance.  Form  as  ATTACHMENT_2_Material  list  for  contractor  
form  of  ESMS-Sa-P-07  Plant security.

27
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Gate entry control The following procedure applies to all personnel and will be enforced by 
the gate security guard. 

• The security guards at the main gate shall check the employee ID card of all Gulf group's 
employees, visitors, vendor, and suppliers as well as employee of contractor. 

• Person who enters to Gulf groups shall wear proper dress, short pan, slipper is not 
allowed. 

• Visitors, vendors, suppliers need to complete the gate pass permit as mention in item 

• After complete all gate pass requirement, security guard shall informs Gulf group's 
relevant person and get permission. 

28
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Gate entry control The following procedure applies to all personnel and will be enforced by the 
gate security guard. 

• The visitor gate pass form shall be kept at least 90 days.

• Only work-related tools, equipment and materials are allowed to entry the power plant 
area.
• Contractor  have  to  submit  the  tools,  equipment  and  materials  list  to  Work Supervisor (in 

advance).

• Work Supervisor will check and inspect those tools, equipment and materials before entering the 
power plant area.

• Entered contractor’s tools, equipment and materials have to be locked and stored in designated area

29
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Entering to production related area 

• Power Plant shall Indicated and categorized the production-related area into; 
• 1.) Control area 

• 2.)  Restrict area 

• 3.) Work preparation area for  contractor 

• 4.) Lay  down area for contractor 

• 5.) Rest area for contractor.

• Clearly separate  the area in with  appropriate equipment e.g. physical  
barricade(fence, gate with lock, Chain with lock, hard barricade, soft barricade, etc.) to 
control the area access.

30
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Entering to production related area 

• All production related area accessing have to be controlled strictly.

• Contractor’s tools, equipment and materials must be locked and stored in designated area 
indicated. Work supervisor must ensure that only tools and equipment indicated in PTW and JSA is 
allowed to use and contractor shall make a requisition for tools and equipment using to Work 
supervisor to unlock.

• Information Board* shall be displayed and updated by Work Supervisor at Restricted area access 
point during planned outage. Security personnel shall be assigned to monitor the restricted area 
entry.
* Information board is a displayed board which using to communicate the detail of work, responsible person and 
personnel that allowed to access the area.
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Entering to production related area 

• The camera, or any electronic device that can take photograph is not allow to bring in 
production area unless get permission from plant manager or designee. 

• All require PPE to be worn or carry when entry to Gulf group's production area.

• No Visitors/Vendors/Suppliers are allowed to present in production area without Gulf 
group's representative. 

32
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Material Gate Pass Control.  (Incoming control.)

• When carry in material to Gulf group's area for any purpose such as for construction work, 
maintenance, the owner shall record all incoming material in material gate pass form and obtain the 
signature from Gulf group's work sponsor. 

• The list shall indicate detail enough such as type, number, quantity etc.

• The security guard shall inspect the material gate pass form and verify all equipment indicated in 
the list.

• One copy of the material gate pass shall be kept at security guard for reference. 
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Material Gate Pass Control.  (Outgoing control.)

• Prior to carry out the construction, tool for maintenance material, the contractor or requester shall complete the 
material gate pass form. In case of incoming form is submitted, the incoming material gate pass shall be attached.

• The contractor, requester, shall obtain the approval from work sponsor and area relevant manager prior to ship the 
material. Shipment of to the truck shall under monitoring of Gulf group's work sponsor.

• Prior to leave Gulf group's area, security guard shall inspect and verify the completion of material gate pass form. 

• In case any doubt, the security guard shall consult with Gulf group's work sponsor. 

• The material gate pass shall be then distributed to 

• (a) Original shall be kept along with person who need to carry material 

• (b) 2nd copy shall be kept at security guard 

• (c) 3rd copy shall be return to the approval authority person.
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Materials Control for 

performing work

Attach in PTW
Request form for material, 
tools and equipment's 
enter power plant area

Contractor Parking 

• Vehicles may be driven onto site or the company's premises only for short periods for the purpose of 
loading and unloading.

• Parking in front of fire hydrants or emergency equipment is not allowed. Contractors shall park only in 
designated contractor parking areas. 

• If the contractor needs to use special vehicles or equipment in order to carry out the work, he must ask 
the work supervisor or security to allocate appropriate parking areas 

• If parked in violation of the rules, vehicles may be towed away police man at the owner's expense. 

• All vehicle need to entry to Gulf group's area need to be registered. 

• Vehicle of visitors/vendors/suppliers who need to entry to Gulf group's for specific purpose need to get a 
temporary vehicle entry permit. To do so the vehicles require stopping at outside and preceding all 
security requirements. 
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 -

Contractor Parking 

• The vehicle will then receive temporary vehicle entry permit card. The card shall be posted on vehicle at 
all time while they are in plant area.

• Security guard shall conduct an inspection and ensure no safety concerned and no environmental related 
issue may generate from the vehicle. 

• Parking of vehicle is allowed only at parking area or designed Area. 

• For emergency response purpose, parking on other area where obstruct to fire fighting facilities is strictly 
prohibited. 

Note; the visitors/vendors/suppliers not allow transporting the vehicle while they entering pass through the security guard 
and within Gulf group's area. 
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 - PARKING AREA
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PARKING AREA
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PD-ESH-09 OUTSOURCE CONTROL

OUTSOURCE CONTROL

Safety Induction
Purpose 
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(Visitor)   
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5.7 Permit to Work System 
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Risk Assessment and Job Safety Analysis (JSA) 

• Prior to commence of any works, the risk assessment shall be conducted and Job Safety 
Analysis (JAS) form shall be completed. The detailed Job Safety Analysis (JSA) shall identify the 
hazards associated with the tasks and activities assesses the level of risks, and identify 
appropriate control measures. 

• Where a Risk Assessment and Job Safety Analysis (JSA) are not considered to be acceptable, 
the Contractor will be notified and appropriate modifications made to the Risk Assessment and 
Job Safety Analysis (JSA). 
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Risk Assessment and Job Safety Analysis (JSA) 
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 (Job Safety Analysis)
Date/  :  JSA No. ME-20-01

Job/  :

Work Location/ Equipment No./ /  : All Plant

Prepared by/ / /  : MTN/ ME Approved by/ : 

Item No. Step of Work Potential Hazards Risk Control Measures 
Residual Risk

1

, 

1.  = 1. PPE =

2. 

2. = 1. Ear Plug, Ear Muff =

3. = 1. PPE , =

2. 

3. 
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Permit to Work System 
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Permit to Work System 

• GULF  has  site-specific  Permit  to  Work  procedures,  work  permit  requirements  and hazardous work permits. 
Hazardous Work means the following: 

• Working at a height above 1.8-metres 

• Working in a confined space 

• Working with electrical high voltage 

• Working with hot work activities as defined by site's policy 

• Working with radiography 

• Working with lifting equipment such as mobile crane 

• Working with chemicals that are classified as hazardous substances by site 

• Working with excavation to a depth greater than 10 centimeters 

• Working with scaffold erection and dismantling 
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Permit to Work System 
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SAFETY CHECKLIST.
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Permit to Work System 

• These site specific requirements and the requirements in this manual shall be met, with the most stringent 
requirements taking precedence. These requirements shall be defined during pre-job meetings. 

• The Contractors are required to obtain a work permit from a site representative (site Work Supervisor) prior to the 
start of work. The permits shall identify work to be completed, additional permits that may be required, potential 
hazards and safety measures to be followed. All work permits can be written up to five days, but shall be updated 
each day if work is ongoing. The work permits that are not reviewed within one day of the last update or work is not 
continuous shall be terminated and the new one shall be required. 

• The Contractors shall not operate any site valves, equipment, fire suppression systems or alarm systems unless 
specifically outlined in the work permit or at the direct approval and / or presence of a site representative. 
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Permit to Work System 

• The work permits shall be posted at the work site area until job completion. 

• Sounding of the Emergency Alarm in your area, except for testing purpose, immediately voids all work permits. They 
will have to be initiated or re-issued after the “ALL CLEAR” is sounded. 

• The site Work Supervisor and site Shift Leader will identify any permits that the Contractors may need for scope of 
work. Work permit forms shall provide for the Contractors by site Work Supervisor. 

• All necessary tools and equipment will be daily inspected and attached with permit to work  as  form  
ATTACHMENT_3_Contractor  material,  tools  and  equipment  daily inspection form for PTW of ESMS-Sa-P-07 Plant 
security 
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Permit to Work System 

• All work permits shall be produced in triplicate and the work permit copies shall be distributed as follows:

• Work supervisor page (Green) and any copies of Job Safety Analysis (JSA) and copies of associated certificates shall 
remain with the Work Supervisor.

• A board, or similar, shall be used to display copies (Yellow) of the active of Work Permits and shall remain in the 
permit issuing area.

• Shift Leader copy (White) shall be remained in control room.
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Permit to Work System 

• PERMIT EXTIONSION

Where work continues over more than on shift, the permit to work shall be revalidated and extended. The permit will be 
extended if

• Conditions remain unchanged and it is safe to do the work

• The Shift Leader and Work Supervisor confirm that conditions are safe and the permit restrictions continue to 
be met
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Permit to Work System 
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General Work Permit Form
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Permit to Work System 

58

Hazardous Work Permit Form
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Control of Hazardous Energy (Lock out / Tag out; LOTO) 

• It is the policy of GULF to protect all employees and contractors who are engaged in 
servicing, maintenance, inspection, construction and / or similar activities on equipment. This is 
accomplished by ensuring the control of hazardous energy sources, by means of Lock out / Tag 
out procedures, to prevent energization, start-up, release, or stored energy that could cause 
injury to workers. 
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Control of Hazardous Energy (Lock out / Tag out; LOTO) 

• Before starting work on any equipment, all energy sources to the equipment shall be isolated, 
locked, tagged, and tested. 

• All contractors shall comply with the GULF Lock Out / Tag Out (LOTO) Procedures to protect employees and 
contractors from unexpected startup or energy release. 

• All Lock Out / Tag Out shall be coordinated with site before working in an area of hazardous or stored energy. 

• The Contractors shall follow applicable Job Safety Analysis (JSA), Lock Out / Tag Out (LOTO) procedures and / 
and Permit to Work requirements before performing work. 

• The Contractors shall review and understand the GULF's Lock Out / Tag Out procedures and adhere to all 
warnings including: 

• Unauthorized removal of Lock Out / Tag Out devices is prohibited; 

• Unauthorized operation or servicing of equipment is prohibited. 
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Confined Space Entry 

• The contractor shall establish and maintain a Confined Space Entry Program to enter confined space. 

• The contractors performing any confined space tasks shall be qualified and physically fit. Certification of “Confined 
Space Entry" and “Medical Certificate" (it is valid only 6 months from date of issue) shall be submitted to site SH&E 
prior to work. 

• All confined spaces encountered during the course of the work shall be evaluated for hazards before entry is 
allowed. A confined space entry permit is required and safe work practices applicable to the type of confined space 
shall be enforced. The copy of permit should be clearly displayed at the work. 

• Atmospheric monitoring shall be performed to detect hazardous atmospheric conditions in confined spaces prior to 
entry and continuously monitored by site Local Operators for Oxygen and LEL (flammability). Additional monitoring 
such as H2S, SO2 and CO may be required. Such monitoring shall be documented and be made available upon 
request. 
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GNRV1 & GNRV2 Confined Space Layout
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GNRV1 & GNRV2 Confined Space Layout
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Confined Space Entry 

• These confined spaces shall be properly ventilated prior to or during entry. One person shall stand guard outside 
the confined space whenever another person enters it and shall be appropriately trained and ready to implement 
emergency procedures without putting themselves at risk in order to help that person if necessary. During a 
confined space entry, a mechanical means to extract a worker from the space shall be available and in use in 
the event of an emergency arises. 

• Where hot work is to be carried out in the confined spaces, local exhaust ventilation shall be provided. A dry 
chemical power portable fire extinguisher shall be placed at the entrance to the confined space before any hot 
work is performing or power tools are used. When possible, explosion-proof tools shall be used. 

• The contractors entering the confined space shall be provided with a means of communicating to person(s) 
outside the confined space. 

• No entry shall be allowed into confined space that has an atmosphere that is immediately dangerous to life or 
health. 
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Cutting / Welding or Hot Work 

Hot work includes grinding, welding, thermal or oxygen cutting or heating, or any other heat of spark producing task 
(e.g. use of metal blades on a brush cutter). 

• A Hot Work Permit is required for any hot work. The permit shall be display at any points of hot work areas. During 
work performing, flammable vapour levels are measured at or below 10% of the Lower Explosive Limit (LEL). If any 
level of Lower Explosive Limit (LEL) is detected, stop work, locate the source and take action to assure that 
conditions will not exceed 10% of the Lower Explosive Limit (LEL). Continuous monitoring shall be required. 

• A Fire Watch is required. The primary function of the Fire Watch is to observe conditions in the immediate and 
adjacent area to assure that hot work is performed safely. The Fire Watch is expected to be able to immediately 
extinguish a small fire should one occur. 

• As a minimum, a 6A20B fire extinguisher shall be immediately available. The Contractors are required to provide 
their own approval fire extinguisher(s). 
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Cutting / Welding or Hot Work 

Hot work includes grinding, welding, thermal or oxygen cutting or heating, or any other 

heat of spark producing task (e.g. use of metal blades on a brush cutter). 

• Hot work shall have an exclusion zone, where all flammable material is cleared, covered, wetted or otherwise 
protected. Cover wall, ceiling, piping or vessel surfaces with a fire resistant and heat insulating material to prevent 
ignition and accumulation of heat. Secure, isolate, and vent pressurized vessels, piping and equipment as needed 
before beginning hot work. 
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Mobile Crane, HIAB Truck Crane / Sling, Rigging 

• The mobile crane operator (Contractor's employee) is generally responsible for the safety of the operation as 
soon as the load is lifted clear of the ground. Whenever there is reasonable cause to believe that the lift may be 
dangerous or unsafe, the operator shall refuse to proceed until the concern has been reported to their supervisor 
or site work supervisor, any hazard has been corrected, and safe conditions have been confirmed. 

• A certification of crane operator for an operator controlling or driving mobile crane is required and it shall be 
submitted to site SH&E on the first day of working and prior to work. This certification shall be properly kept in 
place. A certification of crane operator for an operator controlling overhead crane is also required if overhead 
crane is needed for contractors. 

• Signalers shall be competent and capable of directing the crane and load to ensure safe, efficient operation. 
Knowledge of the hand signals for hoisting is necessary, as it is for operators. 
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Mobile Crane, HIAB Truck Crane / Sling, Rigging 

• Crane inspection report for mobile crane (known as Por-Chor 2) shall be provided and submitted to site SH&E 
on the day of working along with a lifting plan / procedure. 

• Rated load capacities, recommended operating speeds, and special hazard warnings or instructions shall be 
posted on all cranes. Instructions shall be visible to the operator of the equipment 

• Flagman, standby personnel or other means of warning shall be used prior to making a lift and at any time the 
load is moving. 

• Taglines are required for control suspended loads. No work will be allowed under a suspended loaded. 

• Cranes operated on any GULF's power plant site roads shall follow site traffic rules and shall require an escort if 
the load or boom could interfere with the operator's vision. 
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Mobile Crane, HIAB Truck Crane / Sling, Rigging 

• Area within the swing radius of the rear superstructure of the cranes shall be barricaded or a flagman shall be 
posed to protect personnel and equipment in the area. 

• Each day before being used, contractor's crane operator shall inspect the sling, fastenings and attachments for 
damage and defects by contractor's crane operator. Additional inspections shall be performed during sling use 
as often as necessary to assure that safety of the operation. 

• Replacement is recommended if kinking, broken wire, crushing, or any damage resulting in distortion of the rope 
structure is found. 

• See An Example of Appropriate Crane Condition as ATTACHMENT-03 
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Mobile Crane, HIAB Truck Crane / Sling, Rigging 
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Mobile Crane, HIAB Truck Crane / Sling, Rigging 
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Mobile Crane, HIAB Truck Crane / Sling, Rigging 
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Scaffolding and Ladder Safety

• All scaffolding shall be constructed in accordance with Ministerial Regulation, Ministry of Labour, on the 
prescribing of standard for administration and management of occupational safety, health and working 
environment in relation to construction works B.E. 2021. See An Example of Appropriate Scaffolding Condition 
as ATTACHEMENT-04. 

• A designed calculation for scaffolding erection shall be done by a competent qualified person prior to scaffold 
erected. A competent qualified persons one who by possession of a license for professional practice as 
mentioned in the Engineering Act B.E. 1999. See ATTACHMENT-05 for An Example of Design Calculation for 
Scaffolding Erection. 

• The Contractors and their employees require to wear full body harness and tie-off whenever over 6 feet or 1.85 
meters or above the working surface and the platform is not protected by handrails. Always, being tied of when 
working on anything other than an approved structure or platform. Visually inspect your safety harness and 
lanyard prior to each use. If damaged or defect are reserved, the system shall be tagged and removed. 
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Scaffolding and Ladder Safety

• Scaffolds shall not obstruct block valves, fire extinguishers, safety eyewashes and emergency 
showers. 

• All tags will be of a solid GREEN or RED colour with black lettering. 

• All identification tags will have the front information displayed and shall be completed for 
• Date erected / tagged 

• Inspected By: Name (print or signature) 

• Detail 
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Scaffolding and Ladder Safety

• It is common practice to use the following colour schemes: 

• GREEN - tags will be hung on scaffolds or ladders that have been inspected and are safe for 
use. A green "SAFE FOR USE" tag(s) should be attached to the scaffolds or ladders at each 
access point after the initial inspection is complete 

• RED - "DANGER - UNSAFE FOR USE” (tag(s), this colour tag indicates the scaffold or ladder is 
unfit for use 

• See ATTACHMENT-06 for An Example of Scaffolding Inspection Tags 
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Scaffolding and Ladder Safety

A designed calculation for scaffolding erection must be done by a competent qualified person prior to scaffold 

erected. A competent qualified person means one who by possession of a license for professional practice 

76
Refer : SHE MINIMUM REQUIREMENTS FOR CONTRACTORS 

 



Scaffolding and Ladder Safety

A designed calculation for scaffolding erection must be done by a competent qualified person prior to scaffold 

erected. A competent qualified person means one who by possession of a license for professional practice 
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Scaffolding and Ladder Safety

• It is common practice to use the following colour schemes: 
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Compressed Gas Cylinder 

• Cylinder valve shall be in accordance with the industrial product standard of cylinder valve. If the industrial 
standard has not been established, it then shall be followed in the international standard such as CGA, BS, 
DIN, JIS, etc. 

• Valve connections shall be in accordance with the industrial product standard of cylinder valve connections. 
If the industrial standard has not been established, it then shall be allowed the international standard such 
as CGA, etc. 

• Cylinder in use shall have valid hydrostatic test stamps (within the last five(5) years) as per Ministerial 
Regulation regarding industrial gas on storage, transportation and fill-up B.E. 2549 and TIS 358-2551 

• The oxygen, acetylene and oxygen-fuel system regulators have flashback arrestors installed. The flashback 
arrestors are installed at least at the regular end and the torch end. 
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Chemical Management 

Chemical substances have the potential risk to cause considerable health and environmental problems. The 
Contractors shall manage and handle such substances in a proper manner to eliminate these problems and 
hazards. 

• All chemicals used in the course of the work shall be included in the risk assessment and Job Safety Analysis 
(JSA) 

• The Contractor is responsible for ensuring that all users are properly trained in the safe use and disposal of any 
hazardous material or chemical involved in or related to the work 

• Chemicals and other hazardous materials shall be properly labelled with the name of the chemical or material 
and its environmental, safety, and / or health hazards 

• Appropriate PPE shall be used when handling chemicals 
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Chemical Management 

Chemical substances have the potential risk to cause considerable health and environmental problems. The 
Contractors shall manage and handle such substances in a proper manner to eliminate these problems and 
hazards. 

• Chemicals and other hazardous materials shall be properly stored according to the manufacturer's 
recommendations and any applicable laws or regulations 

• Except for materials intended to be left as part of a deliverable, chemicals and other hazardous materials shall 
be removed from site upon completion of the work activities 

• SDS's shall be readily available to site SH&E and the individuals working on the site for any hazardous materials 
and chemicals as applicable, and provided upon request 
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Site Radiography Safety Procedure 

• The Contractor shall ensure the safe conduct of their work, and comply with all applicable regulatory 
requirements and workers shall follow the radiation protection program established by their employer, in 
accordance with regulatory requirements. 

• All site radiography works shall be evaluated for hazards before work is allowed. A radiography permit is 
required and shall be documented. 

• Site radiography shall be done in an area where specific protection measures and safety provisions are in place. 

• The boundary of the controlled area has to be demarcated; when reasonably practicable, this is done by 
physical means. This may include using existing structures such as walls, using temporary barriers, or condoning 
the area with tape. 
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Site Radiography Safety Procedure 

• Warning notices and warning signals; notices shall be displayed at the controlled area boundary at suitable 
positons, radiation symbol, warning and appropriate instructions. Visible or audible signals or both shall be used 
where a radiographic source is exposed. 

• Before the start of radiographic work, the area shall be cleared of all people except for authorized personnel. 
The boundary should be clearly visible and well lit and continuously patrolled to ensure that unauthorized people 
do not enter the controlled area. 
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General Requirements 

Documentations, training and qualifications; 

The Contractor shall provide acceptable proof of qualifications, safety training or 
certifications, for all such employees to the site SH&E upon request (For planned 
outage, to be submit at least 7 days prior to commencing work). For example -
certifications / license as required for electricians, confined space entry, documentation 
of physician check-up report regarding confined space entry, Por-Chor 2 (U2. 2) and 
Safety Data Sheet (SDS) 

The Contractors shall hold a safety briefing (daily Tool Box safety meeting) 

covering the precautions to take for that day's work 
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Tools and Equipment 

All equipment brought into site shall be inspected and safe working operating condition. All guards 
and safety devices shall be in place and shall meet all applicable GULF and manufacturer 
standards, and relevant legal requirements. 
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Electrical Safety 

• GULF requires the Contractor to maintain proper handling and operation of electrical equipment. 

• The Contractor shall develop and follow its own Electrical Safety procedures for ensuring that any requirements 
applicable to the type of job being done are addressed in accordance with applicable SHE laws and regulations 
(e.g. training, certificates, etc.) 

• Portable Power Tools and Extension Cords, all extension cords and portable electric tools, except double-
insulated or battery-powered tools, shall have a three-wire grounded cord and plug. Tools likely to be used in 
wet and conductive locations need not to be grounded if the supplied voltage is fewer than 50 volts or if the tools 
are double insulated (29 CFR 1910.304 and 1926.302) 

• Extension cords shall not be damaged, taped, or repaired. 
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Electrical Safety 

• Inspection, all portable equipment will be inspected before first use, before it is returned to service following 
repairs and before it is used after any incident, which can be reasonably suspected to have caused damage 
then marked with the appropriate inspection tag. See ATTACHMENT - 7 for An Example of Portable Electrical 
Inspection Tag. Before each day's use, the user (contractor's employees) for signs of damage should visually 
inspect each cord set, electrical tool and piece of electrical equipment. Equipment found to be damaged or 
defective shall not be used until repaired, inspected, and tested. These daily-use inspections typically do not 
have to be documented. Typically, battery-powered tools are exempt from the inspection and testing 
requirements. 
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Site Safety Inspections / Corrective Actions / Post Job Evaluations 

• Site Safety Inspections; the site safety inspection shall be conducted to satisfy GULF that the contractor is 
complying with legislative requirements, requirements of this document and other risk documentation (e.g. 
measures described in JSA for specific tasks). Inspections will be conducted to identify and correct any 
observed, potentially unsafe, or environmentally unacceptable conditions. The inspection shall be at least daily 
and be made available to site SH&E on request. 

• Corrective Actions; the Contractor is required to take corrective actions on observed hazards or potentially 
hazardous conditions when such hazards are identified though Site Safety Inspections. 

• Post Job Evaluation, the site SH&E will evaluate the Contractor's SHE performance upon work completion. The 
Contractor shall collaborate with and contribute to post job evaluations as required and the evaluation results will 
be used in assessing the Contractor for future works. 
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SAFETY INDUCTION
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Refer : PD-ESH-09 OUTSOURCE CONTROL

Contractor shall supplying all safety and 
personal protective equipment (PPE) 
required completing the scope of the 
contracted work. Equipment supplied by 
the contractor must meet or exceed all 
Gulf requirements.

Minimum PPE requirement include
Safety Helmet
Safety Glasses
Safety Shoes.

90
Refer : SHE MINIMUM REQUIREMENTS FOR CONTRACTORS 

Personal Protective Equipment (PPE) 

• The Contractor is responsible for ensuring that PPE identified during the generic risk assessment or Job Safety 
Analysis (JSA) is available to and worn by their employees who will be perform the work. Contractor's employees 
shall be appropriately trained in the proper use, maintenance and storage of PPE. 

• Contractor's employees shall dress appropriately for the work being performed. Loose clothing, long hair, and any 
kind of accessories, such as chains, watchbands, rings, and earrings shall not be worn when working near 
equipment with moving or rotating parts. Metal jewelry shall not be worn while working on live exposed electrical 
components. 

• Adequate eye protection (e.g., safety glasses with attached side shields; chemical googles, welding glasses) shall be 
worn whenever the potential for eye injury exists (e.g., flying objects, use of power tools, potential for chemical 
splashing, working on or near exposed energized components) or when specified as a requirement at the site. 
Wearing sunglasses is prohibited. 
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Personal Protective Equipment (PPE) 

• Appropriate footwear shall consist of, at a minimum; safety shoes shall be 
worn at all times. Sneakers or sandals are prohibited. 

• Hard hats shall be worn whenever there is a danger of being struck by falling 
objects, striking the head on a hard or sharp surface. Allowance are 
acceptable for specific tasks such as welding and grinding. No hat shall be 
worn under the hard hats (unless welders with welder caps). Nothing shall be 
stored between hard hat suspension system and hat shell that would affect 
the performance of the hard hat. 

• Additional PPE such as gloves, chemical apron, earplugs or earmuffs will be 
required for certain tasks and shall be noted on the permits issued to the 
contractor performing the work. Always wear the PPE listed on the permit for 
the work you are performing. See An Example of Personal Protective 
Equipment (PPE) as ATTACHMENT-01. 
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SAFETY INDUCTION
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• Contractor means any company or person contracted to perform short or long-term 
work for company, including, but not limited to, contractor's employees, its 
subcontractors and its third party inspectors and consultants. For clarity purposes, a 
contractor is not an employee of company. 
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Emergency Reponses 

Reporting Emergencies 

• Contractors are required to report all emergencies to site SH&E by using company 
telephone, mobile phone or Radio Chanel. Give your name, location, type of emergency you 
have. Wait for the information to be repeated back to you and confirmed before hanging up 
unless it is unsafe to do so. You may also report an emergency to your GULF Work Supervisor 
or any site personnel. 
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Emergency Reponses 

Contractor Response and Assembly Point 

• When the evacuation alarm sounds, all contractors should stop all works and go to your assigned 
Assembly Point, and report to your Head Count Checker. Contractors who are working in the 
impacted area should leave the area if possible. If you cannot travel safely, report to your 
supervisor. 
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Emergency Reponses 

Return to work after an emergency 

• When the evacuation alarm sounds, all contractors should stop all works and go to your assigned 
Assembly Point, and report to your Head Count Checker. 

• Work may not commence until site Operations has re-issued your permit or updated the old one. 
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5.1 General Requirements 

5.1.7 First Aid Kit Provision 

• The Contractors shall provide necessary first aid kits for their employees. 

• Any major medical emergency shall be immediately reported and activated the 

site SH&E to respond. 

• Any outside emergency assistance will be coordinated through the site SHE. This 

assured that the right persons are notified and in place when ambulances or emergency equipment 
arrives. 
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• Chemical substances have the potential risk to cause considerable health and environmental problems. The 
Contractors shall manage and handle such substances in a proper manner to eliminate these problems and 
hazards. 

• Chemicals and other hazardous materials shall be properly stored according to the manufacturer's recommendations 
and any applicable laws or regulations 

• Except for materials intended to be left as part of a deliverable, chemicals and other hazardous materials shall be 
removed from site upon completion of the work activities 

• SDS's shall be readily available to site SH&E and the individuals working on the site for any hazardous materials and 
chemicals as applicable, and provided upon request 
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General Requirements 

Housekeeping 

• Job site housekeeping is the Contractor's responsibility and the job site shall be as 
clean and orderly as possible while working is being performed. 

• At the completion of the work, the job site shall be left in an acceptable condition. The 
site SH&E will make a final inspection to determine the adequacy of the final cleanup. 
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Environmental Requirements

• The Contractors will comply with all applicable laws, rules, regulation, and standards, including GULF 
Environmental Policy. Additionally, the Contractor will: 

• Immediately notify site SH&E of any spill, releases or other environmental incidents and take all reasonable 
steps to prevent and clean up any release or spills. 

• Waste generated, as a result of work activities, shall be managed in compliance with applicable regulatory 
provisions. The contractors shall estimate the type and quantities of wastes (both hazardous and non-hazardous) 
prior to work commencing to ensure that the proper collecting storage and transportation are provided 

• All waste material, hazardous or non-hazardous, shall be segregated and placed into proper containers. Waste 
shall not be mixed with different types of waste. Properly label, accumulate and dispose of all waste materials 
generated from activities in accordance with site guidance. The Contractor shall coordinate all disposal activities 
with the site SHE. 
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Environmental Requirements

• The Contractors will comply with all applicable laws, rules, regulation, and standards, including GULF 
Environmental Policy. Additionally, the Contractor will: 

• Provide and maintain adequate secondary containment for all hazardous chemicals, oil and process solutions 
that could damage the environment. 

• Tarps, covers, or hatches shall be kept closed on all containers when not in the process of being filled. 

• All tanks for liquid storage that are brought on to site shall be provided with secondary containment that is large 
enough to contain the contents of the tank. 

• The containment shall be inspected for evidence or leakage. If it is found to be free of such substances, it shall 
be drained to the ground. At all other times, containment drains shall be kept closed. Tanks shall not be placed 
near storm or process water drainage systems. 

• See ATTACHMENT-02 for An Example of Waste Management. 
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Requester which can be any person working for power plant such as Operations, 
Maintenance, General Administration or Major Maintenance shall responsible for 
• Providing scope of work and submitting the SHE Manual for Contractors along with 

Purchase Requisition (PR) 
• Ensuring that all contractors and / or sub-contractors comply with all requirements 

mentioned in this procedure. 
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A copy of SHE Manual for Contractors as ATTACHMENT-1 will be provided and sent to 
contractors by Procurement Department along with the Purchase Order (PO). 
Penalties  for  non-compliance  with  safety  regulations  as  ESMS-ES-P-21_SHE  
Minimum Requirements for contractor. 
The 1 st warning: Verbal warning and let your supervisor know immediately. 
The 2 nd warning: Warning in a written statement to the contractor company. 
The 3 rd warning: Terminate contractor. 
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The 3 rd warning: Term
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This manual sets out GULF expectations in areas of Safety, Health and Environment, 
(SH&E)of all contractors of Gulf and provides guidance in how these expectations can 
be met. 

To align with the GULF SHE Policy, Gulf requires that its contractors: 
• Comply with all applicable SHE laws, regulations and other standards 
• Comply with other SHE requirements contained in this manual 

Contractors are responsible for the health and safety of their employees and its 
subcontractors (where applicable), and for the safe and environmentally acceptable 
performance of their work. 
Contractors shall ensure that SHE hazard and risks are properly identified, assessed, 
controlled and evaluated prior to any work begins. 
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Scope The requirements outlined in this document apply to all GULF contractors and 
can be used as a guidance document for other works / services including, but not limited 
to, equipment installation or de-installation, repair, and regular or planned outage 
activities. 
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• As note above in section 1, the requirements set forth in this manual are the minimum expectations 
of GULF and shall take all reasonable actions to prevent personal injuries and environmental 
incidents associated with the work to be performed. 

• The Contractors shall comply with all applicable laws, regulations. Failure to do so will result in 
removal from site property. 

• The Contractors are responsible for ensuring that personal Protective Equipment (PPE) identified 
during generic risk assessment is available to and worn by employees who will perform  the  work.  
Their  employees  shall  be  appropriately  trained  in  the  proper  use, maintenance and storage of 
PPE. 
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Type of work required safety representative 
Safety officer at all levels required   certificate of appointment from contractor. 

Determine by quantity of employee/worker (required by laws) 
2 - 19 persons: Safety officer at Supervisory level 
20 - 49 persons: Safety Officer at Technical Level 
50 - 99 persons: Safety Officer at High Technical Level 
>100 person: Safety Officer at Professional Level 
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Other

The Contractors shall have an safety representative present on the job at all times when work is 
physically being performed. This safety representative can be a supervisor who is  
knowledgeable  about Safety  and  Environment  policies  and  procedures. The  safety 
representative shall; 

Have the authority to stop work 
Responsible for administering the contractor's SHE program 
Participate with daily routine safety inspection and site SH&E 
Supply a daily SHE report to site SH&E, detailing any SHE related items, including SHE 

statistics, near misses, environmental releases, details on Toolbox Talk and actions that have 
been taken due to daily safety inspection 

Safety representative shall responsibility for safety inspection only, not the other work 
responsibility at the same time. 
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Other

Type of work required safety representative 
Safety officer at all levels required   certificate of appointment from contractor. 

Hazardous work eg. Hot Work, High Voltage, Chemical Cleaning, Work at High,  Radiation, 
Excavation work 
a) Safety Officer at Supervisory Level or   Safety Officer at Technical Level or  Safety Officer at 

High Technical Level or Safety Officer at Professional Level 
b) Fire watchman in case of hot work (trained in fire watchman course) 
c) Welding work: Submit welder name   with work experience and welding certificate to GULF in 

advance. 
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Other

Type of work required safety representative 
Safety officer at all levels required   certificate of appointment from contractor. 

Confined Space (All confined space works) 
a) Safety  Officer  at  Supervisory  Level  or  Safety  Officer  at  Technical  Level  or Safety Officer 

at High Technical Level or Safety Officer at Professional Level 
b) Fire watchman   in case of hot work   which trained in Fire watch course.  
c) Supervisors in confined space working (appointment and certificate) 
d) Operators in confined space working (appointment and certificate) 
e) Assistant in confined space working (appointment and certificate) 
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General Requirements 
Contractor Duties and Responsibilities with Subcontractors 
Contractor shall provide direct supervision of its subcontractors. Contractor shall 
submit the required subcontractor documentation or evaluation documentation 
before subcontractors commence work on any power plant site. 
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Other

Contractor SHE Reporting 
• Incident / Accident Reporting 

The Contractor shall notify the site SH&E or site Work Supervisor of all SHE incidents and 
injuries immediately with the initial written report to be submitted by shift end. Initial reports will 
include, at minimum: 
• Location of Incident 
• Name of persons involved 
• Equipment involved 
• Time / date of incident 
• Nature of incident: injury, illness, near miss, property damage 
• Brief description of incident 
• Where injured (body part) 
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Other

Contractor SHE Reporting 
Daily Performance Reporting 

The Contractor shall commit to providing site SH&E with daily regular performance 
of SHE reports. The Contractor shall submit within working day of daily SHE statistic, 
details on Toolbox talk conducted (topic and number of participation) and corrective 
actions related to site SH&E inspection taken. 
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• It is GULF's expectation that contractor's SHE performance remains satisfactory 
throughout the duration of work being completed for Gulf. If at any time contractor's status 
becomes unsatisfactory, contractor must work with the GULF wok supervisor or site SH&E 
to develop a plan for correcting deficiencies and timeliness for completion. If contractor 
does not address or correct any such deficiencies within the applicable timeline for 
completion, then GULF (any power plant site) may discontinue working with contractor 
and/or terminate its contract or agreement with contractor. 
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• If contractor requires, requests or allows it employees to perform unsafe action or work in 
or around unsafe condition or violates environmental permits or regulations, GULF may 
immediately remove contractor or any of it individual employees from any GULF power 
plant site. For example, immediate and permanent removal may occur if any of the 
following activities are observed: 

• Disrespect for the safety program 
• Falsifying documents or information 
• Violates any law, safety or environmental rules, regulations or procedures 
• Possesses weapons such as firearms (or knives not typically used in conjunction with 

normal work tasks) 
• Failure to comply with company drug and alcohol policies 
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ESMS-Sa-P-07_Plant security

ESMS-Sa-P-01_Permit to Work System

ESMS-ES-P03-WI-01_Access control for COVID-19 Pandemic Prevention 

ESMS-ES-P-04_SHE Criteria for Supplier or Contractor Screening Evaluation and Selection

ESMS-ES-P-21_SHE Minimum Requirements for Contractor

ESMS-ES-P-23_Supplier or Contractor EHS Performance Evaluation Procedure
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Awards and Recognition
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Thank You

Registration & Quiz 
https://forms.office.com/Pages/ResponsePage.as
px?id=GDCb049oDU2fzow8sRacIYrnaRC2gH5Kn2d
WCfTQ0MBURTJYREpaWkdRM0owWEpUOFZEUV
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