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Alarm Level Meaning Things to do

EM1 General Alarm

Operational partially disruption,
incipient stage-fire. no explosion or
serious consequent, Loss severity
is MINOR. Can be controlled

internally by team.

%

All Emergency Response Team member must report to the CCR
in where the Emergency Control Center will be consequently
formed.

Non-emergency members have to stop what they are doing.
Prepare themselves for the next command or other alarm.
Evacuation Team check with the ECC and prepare for
evacuation, except the building on fire, shall be evacuated
immediately.

On scene Commander goes to the signaling area immediately
and assesses the risk,

Report to All Managers, Supervisors via pagers.

Sizing-Up, On scene Commander has to communicate with
emergency response team member for the next strategy.

Plant/Process partially shut down

EM2 Evacuation Alarm

///]/

Severe disruption to operation unit,
problem seems increasing to
damage customer. Loss severity is
SERIOUS Call back the CCR
immediately and come in for
standing by Emergency Control

Center.

% R KRR RK

%

v
v

MC call for mutual aid an or external help

Non-ERT Immediately Evacuate the plant

Security Guard prepare route for fire trucks

Plant shut down if necessary

Prepare for mutual aid coordination

Prepare for media, public interested parties.

All senior management have to be at the emergency control
center

Emergency Control Center took over by the Government
Agency

Emergency Response Team, stand by to support.

Plant Totally Shut down.
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All Clear Alarm

Situation is under controlled.

Emergency Response Operation is

abort.

v Emergency Response Team report to ECC for investigation and

salvage plan meeting

v Resume to normal situation,

o

& g Y v - ff Aol o8 W . &
“Li’)ﬂﬂ'liunjul.i}ﬂﬁ'i'ﬂ‘]fﬂ"itljﬂﬁu?Uﬁ'Iu‘UEN'U‘i‘H‘l’I Aa IW 9109 iy

=1

v
wnimsRurienmssziedwenasuudwenss linauau”




JG U L F Lﬁ‘ll“f':uaﬂm'i(Documem No.) LLfﬂﬁjﬂgﬂﬁ (Revision)
WI-EHS-01 01
n:;dﬁ]!a'lmﬂu!Work Instruction) N o
N wiiaaular (Date) M1 (Page)
IHURNIAY
01 Sep 22 47 | 970 (of) 48
urv§iRmsiiofamairsnahmslnd
U UamadingUuun/Full Team)
3 )
Eiamilnliiin
A veasien
- Ewinfiafiian
- dwindled
[ ]
dumiumpalfdnn thufenuanirzanny RN
Eammningeimn dliFaralneniy ianmduwte: (OC)
(Upiwinfuwy €D) (ihlifams o yafinun)
““‘"ﬂ‘ﬂ"“ WAL INTAL famunne : g0y whulfh
wlavsmmauienn - - Elanimineng Amnnfustes Aminslnih
wasrumulussm e - minewfun UARNLAT TN
. siw&'ng{nil
« Wwindigem
0 VYRS o
. withu - Aminnfwatesnsnniiu
. 3mnttena
. Amnswteaitela
| | - Amntliih
WL AR Tumuapa g - fwin
muuan sun, imnarsalaesfy
dww

yd = o o et Z
wonasttlwenasldnielumiisnuvesuSey dan T e mmiu

= as o d L= 2 ' 5
HINUMITWUWNLDNATT ‘Wmﬂ'J"ILE!ﬂfl"liu‘l..‘lL‘)JuLf’)ﬂﬂ"liulﬂﬂ'!']J Ay




VvVGULF

B ¥ .
aufena1i(Document No.) | UA luATeh (Revision)

3%1.'?]%4114 (Work Instruction)

UHURMIRAY

WI-EHS-01 0l
Funfaauld (Date) W11 (Page)
01 Sep 22 48 | 910 (of) 48

=R sy iql o o =3
!.INN‘I.I{]ﬂﬂﬂ1‘§li¢ﬂlﬂﬂ!‘r‘lﬂuﬂﬂt]ﬁ1ﬂ1ﬂ'ﬁﬂﬂﬁ

[ ¥
M H

WINYAAUINGIVHAY

I

w 4w -
“uﬂﬂ]uf]nlﬂ'ﬁﬂ N7 “"‘50 wunaw
Ufians luvazifamaInd
Winng

¥ de =

HHINTUHAYDL]

4 w . ' '
1. Wyanuqu mununseadns hivhaude hlanding
= s 4 a
nmda hinganioainiomih
oy v e & v s &
2. lunsdliblamnia@waios wie 1diumddhivga
A AW v s = -
winayanrugunieins hlsaodinadumas

" 1l A -
3, WpAIUEMADTINH s U InT Uiy

WnUAImaY

= - A [
AINTAUATOWNAL N
s1n. 4 uw

Y ode =

- A = A o
1. 11{“{]““739“%1“?‘115?\']'Uf)l.ll'ﬂﬁﬂﬂilﬂ'sl“ﬂ“'|
- awom ' A
nsumaaiud Taehidesiyainioa

o e Yoo w M e em
2. Ufiamsmelamdave s mimlgiiang

.: " o oar w i Aa e oW " 5
“mnmsmﬂumnmﬁ1%’n1u1uﬂuauamwwwﬂ Aadl UN 9109 M1

¥
=t - ' A ]
winiimsAwiienmsazieiuenasiuiluwends lunugu”




ANANUIN UV.2-1

1As9N13

AR TULUN



ORIGINAL

Exeeution Yersion

CONSTRUCTION CONTRACT

FOR

GBP PROJECT

BETWEEN
GULF BP COMPANY LIMITED
(OWNER)

AND

TOYO ENGINEERING CORPORATION
(CONTRACTOR)

CONSTRUCTION CONTRACT



Gulf BP Company Limited i

TABLE OF CONTENTS
DEFINFITONS AND PRINCIPLES OF INTERPRETATION 2
1.1 Definitions 2
1.2 Principles of Inferpretation 21
EFFECTIVENESS 22
2.1 Construction Contract Effective Date 22
2.2 Provisions Effective upon Execution Date 23
CONSTRUCTION CONTRACT NOTICE TO PRCCEED 23
CONTRACTOR'S WORK AND RESPONSIBILITIES 24
4.1 General Statement of the Construction Contract Work 24
4.2 Other Respousibilities 25
43 Contractor’s Acceptance of the Construction Contract Work 26
4.4 Certain Site Conditions 28
SCHEDULE OF CONSTRUCTION CONTRACT WORK 29
5.1 Construction Contract Critical Milestones 29
52 Extensions of Time 30
53 Onvwner's Discretion to Grant Extensions of Time 31
ADDITIONAL RESPONSIBILITIES OF CONTRACTOR 31
6.1 Personnel 3
6.1.1  General Provision of Personnel and Organization ............ccccoeoveieeieiicn. 37
6.1.2  Kep Personnel.........ocoeieceeieeesecneetereeee et e s 32
6.1.3  Approval of Replacement Key Personmel ................ccoevviiooeeeinvnnisrovinnnns 32
6.1.4  Disruptive ERMPIOYEES ... vttt s 32
6.1.5  Exclusive Services; Home Leave; Vacation...........u.veeoorvisivsisiorinnas 33
6.1.6  Non-Interference in Political AffGIFS ...cooeoviiiminiien st seensnn 38
6.1.7  Personnel fo Have Required DoCuments...........cc.c.ccoooeeoceeceiecieieccre . 34
6.1.8  Labor RelfliOnS .............coooeoovieeieeecee ettt 34
6.1.9  Provision it SHBCORIFACES............ccooueevieeeciiice e seeeis s e vessisassss s 35
6.1.10  Emplayee Beneflis. ..o isnsisseinssnssssssse s seessesrasns 35
6.2 Design and Engineering, etc, 35
6.2.1  Documents, Drawings, and Instruction Manuals ....c......oooeeeeceeeeeeen 35
B.2.2 SEHINZ QUL ettt ettt et ee et et e e e 35
6.3 Procurement 36
.30 GERHEFG .ot e b 36
6.3.2  Construction Contract Open Book Procurement Packages............coveviiein, 36
6.3.3  Construction Contract Equipment and Materials io Be New and Suitable ... 38
6.3.4 Compliance with Legal Requirements, Codes, and Standards .................... 38
6.3.5  Warranties and Guaranties of Construction Contract Equipment and
MALGFIAIS. oot ety 38
6.3.6  Approval of Construction Contract Equipment and Moterials by Owner ..... 39
6.4 Construction, Erection, and Installation Methods and Conduct at the Site
39
6.4.1  Constriuction EQUIPIERE.....covecvvoivricini s iess s tiaistees e vt rae s seaeveaons 39
G.4.2  SHE .. oiirerrvrsiarisavsnrerisas i st b e a1 beassme st et e s b ests et et s e stse s e e e 40
0.4.3  Preservation af Ve@elGlioN .........c.c.oooiiieiiiieseee e secen s saeenesesenesass 40
6.4.4  Safety and Poltion CORIFOL.............cooco o seiets st 41
CONSTRUCTION CONTRACT

‘S


Kitima.bo
Rectangle


o)

Gulf BP Company Limited

6.5

6.6

6.7
6.8

4.9

6.10
6.11
6.12

6.13

7.1

7.2
7.3
7.4
7.5
1.6

6.4.5  Dust Noise, and Traffic Control........ccccoooi i s, 41
6.4.6  Safeguards and Accident Prevemtion. ... oo 41
6.4.7  Temporary Construction Power and Other UHIIEes ..o 41
6.4.8  Hazardous SUBSIANCES . ....c.vviveiivasiresssnsiresismssresrsnsis s s seesesnsseressonsssesens 42
6.4.9  SHESCCUPHY ..ooonviv ittt ettt ss e i s e s s e 42
6,400 Fire Prevemifon . ...ttt e e 42
6,411 Safefy of the PUBIC ..ot s s 43
6. 4.12  SHE ACCESS i e e b s 43
6.4.13  Protection of Land Crossed by Rights of Way ..o vverviiverinnca s 43
6.4. 74 EXISHRZ FENCES orovvriveeinerinscnires e rrressscsseessnrsonssisaesessssrisssssssssssssrsssenss 44
6.4.15 Highways, Railroads, Communication, Water and Power........c..oovecivvinenns 44
Spare Parts 45

6.5.1  Construction Contract Spare Paris ..........oecviicviciiiniiccnicii e 45
6.5.2  Transfer of Construction Contract Spare Parts fo OwRer.............cccvveene. 45
6.5.3  Contractor's Use of Spare Parts.........ccoeevcrinisnciiccnmoninne o 45
6.5.4  Construction Spare Parts and Consimables ... 46
Permits and Licenses 46

6.6.1  Parmits fo be Obtained and Maintained by Contractor ..., 46
6.6.2  Contractor's Assistance to Qwner, EGAT, elC......cccvciiiniiconicincicnnnnn, 47
6.6.3  CUSIOMS CIEOFAIIEE  ....oociveirisres v v s e e e 47
Cooperation with Other Consultants and Contractors 48

Notification of Suits and Claims; Owner’s Right to Defend 49

6.8.1  Contractor 10 NOUY.........c.c..occovvcnnicinnins s sanins s s san s 49
6.8.2  Owner’s Right 1o Defenid ..ot et 49
6.8.3  Provision iti SUBCORIFOCES ........c...ocoovi et 49
Conflicts of Interest; Commission Payments 50

Thai Participation 51

Other Commitments 51

Quality Assurance 51

6.12.1 Cuality Assurance PFOGEAM. .......c.occocvivinn i oo s ssesenan 51
6.12.2 OWEIEF REVIEW 1..vveerveersersnerseeresetaamraasseaessaess e seamseans saeemsrmseesaneamsns senssaneseeeann 51
Progress Reports 52
OWNER’S RESPONSIBILITIES 52
Owner’s Representative and Lenders’ Engineer’s Representative 52

711 Owner's RepresantiliVe . ..o rene e seresnme e ee s 32
7.1.2  Lenders’ Engineer's RepreSeRIOtiVe. ...cooviicnivcconnnenessine v iieniaennes 52
Owner’s Site-Related Obligations 52
Approvals and Acceptance 53

Provision of Personnel 53

Perntits to be Obtained and Maintained by Owner 54
Furnishing of and/or Payment for Certain Items 54

7.6.]  Furnishing of and/or Payment for Certatn liems and Services ......cc.covvinnn. 34
7.6.2  NGEFQIGOS cvveviovicverveserires e sssisasisnss e saseser s sebee s s snias s e epasssmsabes s s 54
7.6.3 15 kV Electrica] EREPEY ... uvceveiiiincinninnsi s teisssesrcontssan s tssasss sntsanesan 55
FTB.Ad RW WGEEE . oeiieeie ettt e et ee e e e et a et s 35
7.6.5  Cost of Natwral Gas, {153 kV Electrical Energy and Row Water ............... 35
7.6.6  Customs Clearance SUDBOrt ..o i e 36

CONSTRUCTION CONTRACT



Kitima.bo
Rectangle


Gulf BP Company Eimited il

7.7

7.8
7.9
7.16
711

8.1

8.2
83

8.4

%1
9.2

9.3

9.4

9.5

9.6

Delays, Breaches or Failures of Performance by Owner and Impediments by

Owner Responsible Parties 56
Conflicts of Interest; Commission Payments 57
Owner Responsible Documents S8
Community Relations 58
Certain Preexisting Site Conditions 59
CONSTRUCTION CONTRACT PRICE 59
Construction Contract Price 59
811 Calculation of Construction Contract Price. ..o, g
8.1.2  Certain Definitions and Caleulation Pertaining to the Consiruction Coniract
Price and Construction Comntract Open Book Procurement Price,................ 60
8.L3  Awarded Construction Confract Open Book Procirement Direct Price....... 66
Amounts Included in the Construction Contract Price 66
Taxes 66
S3 0 SIamp IMITES ... s 66
L AR A 0 1 T I OSSR 66
8.3.3  Value Added Thk......cc.cccviceiinciccimininccninineciis s sicrasssiser e 67
8.3.4  CuSIOMS DUIIES ..covvvveeveeivvnes vt ssesaes s sas e s sas s sas s ssaniessessnssssenssss 97
Adjustments of Construction Contract Price 68
PAYMENT 6%
Payment of Construction Contract Price 69
Submission of Construction Contract Invoices for Construction Contract Price
69
9.2.1  Construction Contract AAance PAYMIENT..........cccoov oo innivasirasin e (34
2.2 Construction Contract Invoices for Milestone Payments .............ccc...... 70
9.2.3  Requirements for Construction Contract InVOICes. ..o 71
9.2.4  Form of Construction Contract IVOICeS ... ieirccornennenecionornen 74
Review and Payment of Construction Contract Invoices 73
&.3.1  Review of Construciion Comtract INVOIces........cvvirenrmnrniieviesresinnns 72
932 Payment of Construction Contract InVOICES .........ccovovvioiicieiceenn 72
General Terms of Payment 72
Q4.1 Crrrencies nd ACCONRIS .......coce.vieeieiee e e 72
942 Efect OF PAVIHER, cc..oeeccreiveierer e et se s st nir e st assranscssasinasrassiasssansansssamsanorne 73
Q4.3 LOE PAVMIERIS...ccovvviivarieririeriieiris i racssssiessssassssiae s vassenss s vas e sivaniansivasssnssnnssnnsrn 73
Q. BUSIHEES DHAYS ..o st st b s st st s s r s s e sa s s nssaneranerae e 73
G5 SOOI oot oottt e ettt e b g s et er e 74
9.4.6  Withholding for Thai TAXes ... 74
Consiruction Contract Performance Security 74
9.5.1  Provision of Construction Contract Performasce Securify.........cconec. 74
9.5.2  Adjustment of Amouni of Construction Contract Performance Secw uy ....... 74
9.5.3  Form of the Constrction Contract Performance SECHFIV......cowvvcninnnnins 79
9.54  Validity Period of the Consiruction Contraet Performance .S'ecae.r :ty
Consequences of Failure to Extend Validity Period when Required............ 73
Construction Contract Advance Payment Security 76
9.6.1  Provision of Construction Contract Advance Payment Sectirity ..o, 76
9.6.2  Form of Construction Contract Advance Payment Securify............. e 70
9.6.3 Validity Period of the Construction Contract Advance Paymenr Secm :ry,
Consequences of Failure to Extend Validity Period when Required........... 76
CONSTRUCTION CONTRACT




Gulf BP Company Limited v

10
10.1

10.2
10.3
10.4
10.5

10.6
10.7
10.8

13.9
11

11.1
11.2
11.3

11.4
11.5
il.6

12

121
12,2
12.3
12.4
12.5

12.6

12.7

12.8
12.9
12.19

CONSTRUCTION CONTRACT CHANGES 77

Construction Contract Changes 77

0.1 Owner Reguested Construction Contract CAGREE......ccviicvivivcciorninns 77

10.1.2 Contractor Requested Construction Contract Change ............ooeee...... 77

Preliminary Construction Contract Change Order 78

Minor Changes 79

Construction Contract Change Orders 79

Performance of Construction Contract Change Orders Pending Resolution of

Disputes Relating Thereto 80

Not Considered Changes 81

Pricing of Consiruction Contract Change Orders 81

Deletion of Unperformed or Uncorrecied Non-conforming Construction Contract

Work 82

Change Management Fee 82

INSPECTION 83

Obligation to Inspect 83

Inspection, Examination, and Testing 83

Rejection and Replacement; Non-performance of Construction Contract Work
84

11.3.1 Rejection and Replacement............... e, 84

i1.3.2 Consequences of Non«performance of Construcaon Com‘: aef Work .84

Tearing Out; Cost of Examination and Reconstruction 85

Contractor to Assist with Inspections 86

Consequences of Inspection or Failure to Inspect 86

PLANT TESTING, COMMISSIONING AND ACCEPTANCE ....ccvmvinmensnscssnen 86

General 86

Additional Tests 86

Acceptance of Electricity, Chilled Water and Process Steam 87

Punchlists 87

Personnel at Testing 88

1251 Contractor's and Owner's Personnel ..., 88

12.5.2 Right of Owner, Lenders, and Others to Be Present at Testing ................ 88

Commissicning Packages 88

i2.6.1 Commissioning Package Requirements ., e irernerss OO

12.6.2 Owner Response o Contractor’s Commtss:omng Pacfmge ...................... 89

12.6.3 Withdrawal of Owner Objections.... reererrre et et stentatereness OO

Conditiens for Submission of Commissioning Package for Performance

Guarantee Tesis 0

Requirements for Commercial Operation 91

Waiver of Completion of Plant Tests 92

Completion 93

12101 Requirements for COMPIBITON ......c...vcovnver e vcesciresrisasisresassssnessesssnssrenss 93

12.10.2  Certificaie af COMPIBLIOR.........cc.cocoueinerivs it sve s s s s st anseses o4

CONSTRUCTION CONTRACT



i

Guif BP Company Limited

13

13.1

13.2

13.3
14

14,1

14.2

14.3
15
16

16.%
16.2
16.3
16.4

17
17.1

17.2
17.3

18

18.1

v

SCHEDULE AND PERFORMANCE UNDERTAKINGS AND
CONSTRUCTION CONTRACT LIQUIDATED DAMAGES 95
Schedule Undertakings and Consiruetion Contract Delay Liquidated Damages

05
1311 Schedtle Undertakings ......c.occcoovevioericeieeeeeeseeeeeeee e 95
73.1.2 Construction Contract Delay Liguidated Damages..........coocevvevcennnnn. a5
Performance Undertakings and Construction Contract Performance Liquidated
Damages 96
13.2.1 Performance UnderiaRing. ..o s s iesss s 96
i3.2.2 Construction Coniract Performance Liquidated Damages.........c....c...... 96
Delay in Payment of Liquidated Damages 98
GENERAL WARRANTY 98
General Warranty 98
1411 General TEQrranty ....coovveiveissies e s sasissssstsssbess s resssss s o 98
14.1.2 Assignment of Construction Contract Subsupplier and Construction
Contract Stbcontractor Wabranties. ... .o..c.vovcceveereceeris e eese e et ven s emssese e L5y
14.1.3 Duration of General Warraniies ... vvvvvnvninvinsrsinsnmarss i 99
1414 Extension of Warr@nties. ... oiesiccninncnncnniesavssesne rsaesane s 100
Procedures in the Event of Breach of Genreral Warranty 100
14.2.1 NOLICE .oev ittt bt ettt et s 100
14.2.2 Obligation to Rentedy BFEACH ..ot 00
1423 Owner's Recowrse with respect to General Warranty ..., I
14.2.4 Extent of LGB, ......... ccocvovvverrrsrinrisrinnsisnensorsasisssninsisssarssssiasrsnns J02
Disclaimers - 102
EFFECT OF ACCEPTANCE AND PAYMENT 103
LIMITATIONS OF LIABILITY 103
Limitation of Consequential Damages; Other Rights, Remedies, etc. 103
Aggregate and Other Limits of Liability 103
Benefit and Extent of Limitations 104
Liguidated Damages 104
16.4.1 Ligitidated Damages Reasonable.............ocvivnivericimuenmnissin 104
16.4.2 Limitation of Liability for Liguidated Damages .....u.vovvviivieeciininnnn, 105
TITLE AND RISK OF LOSS 105
Title to Construction Contract Equipment and Materiais 105
17.1.1 Imported Construction Contract Equipment and Materials ................... 105
17.1.2 Local Construction Contract Equipment and Materials.......o...cv.eeveiii1n {105
17.1.3 Designs, DIawWiRES, BIC. cvicv cruiimsimsin e s s v essinss e 105
i7.1.4 Warranty 0 Tie....cu.ooivoaciiiieciieciectiee ettt 166
17.1.5 Owner-stupplied Eguipment and Materials ..., 06
Liens 106
Risk of Loss 107
PROPRIETARY INFORMATION; COMPUTER DATA; LICENSES AND
INVENTIONS 108
Proprietary Information 108
i81.1 Proprietary Information Defined ... i08
i8.1.2 Obligations of Disclosing Pariy and Recipient.........cvvvvcrcrecrninnscraiinn. 108
1813 Copies Of DOCUBIENES ......cccveve e irrc s aresnesraa v ss ereesmsssnsrnsssessrsn ot ig9

CONSTRUCTION CONTRACT




X

Guif BP Company Limited vi

18.2 Computer Data 109
18.3 Licenses 119
1837 Contractor 10 Provide Licenses ................cc.ccvviiiiiciiiiicne 110
i83.2 FIT@INTTIY 1o e e et et e et am e eneranea 710
1833 Deferise of CLaims ... e st 110
i18.3.4 ELimination of INfFiRGeIERt ... iveinecn e casniie s rssssssiesnessrenaressranas 111
18.4 Survival 111
19 FORCE MAJEURE 111
19.1 Events of Force Majeure 111
19.2 Instamces of Force Majeure 111
19.3 Effect of Foree Majeure 112
19.4 Certain Delays Not Excused 112
19.5 Notice of Event of Force Majeure 113
19.6 Adjustment of Baseline Project Master Schedule and Required Commercial
Operation Date due to Events of Force Majeure 114
19.7 Adjustments of Construction Contract Price due to Change-in-Law and Owner's
Risks 114
1977 Change-In-Law and Owner's Risks Affecting Contractor’s Costs......... 114
19.7.2 Pracedure with Respect 10 Change-in-Law .......cuovininccnnonnnn 115
20 SUSPENSIONS Lis
201 Suspension by Owner 115
20.1.1 Owner’s Right to Suspend the Consiruction Contract Work................... 115
20.1.2 Costs DUPTHE SUSPEASION ..o veevvees et veis i reas ii6
20.1.3 ReSUIPHION Of WOIK ettt 116
20.1.4 Adjustment of Construction Contract due to Suspension by Owner ....... 116
20.2 Suspension by Contractor 117
2021 Contractor's Right to Suspend the Construction Contract Work........... 117
2022 CO5tS UFING SUSPEIISION o...ncvnecveeecvreevreevreisee orveestisne v ssaessaetae s sarssrrnane {17
20.2.3 Adjusiment of Construction Contract due to Suspension by Confractor 117
21 TERMINATION 118
21.1 Owner’s Right To Terminate for Convenience 118
21.2 Termination by Owner for Contractor Default 119
2121 Contractor Defaulls .......c...... cirveereterrssstisirestsessssessennnnenss 119
21.2.2 Righis of Owner upon Contracfor Defazdt .............................................. i20
21.2.3 Contractor’s Obligations upon Termination for Default........................ 122
2124 Contractor’'s Liability vpon Termination for Defatli ......cocvvevvnnn. 122
21.3 Termination by Contractor for Construction Contract Owner Default 123
21.3.1 Construction Contract Chwrier Deftitdt........ovvvveens v 123
21.3.2 Rights of Coniractor upon Construction Corm act Ol»vn'eil| Defmt?t v 123
21.4 Other Terminations 124
2147 EXtended SUSPEHSTON...........ccecovereceirieriverave i aers v e rassteasssasssassrasssassrasns 124
2142 Force Mgjenre............. SO USOUUROUORRRORY ).
21.4.3 Termination oszipp{v C'omract crer e et aasssanennssreisrssansensins 20
CONSTRUCTION CONTRACT

i



21.5
22
22.1
22.2
223
22.4
225
22.6
22.7

23

23.1

23.2

233
234

23.5

23.6

24

24.1
24.2
24.3
24.4
24.5

25
251

Gulf BP Company Limited
vii

Certain Liabilities Unaffected by Termination 125
REPRESENTATIONS AND WARRANTIES OF CONTRACTOR......c.cccvvenees 125
Corporate Existence and Authority 125
Permits of Governmental Instrumentalities 125
Non-contravention 126
Validity 126
No Litigation 126
Pue Authorization 126
Experience and Personnel 126
CONSTRUCTION CONTRACT SUBCONTRACTORS AND
CONSTRUCTION CONTRACT SUBSUPPLIERS 127
Coanstruction Contract Subcontractors and Construction Contract Subsuppliers
127
Responsibility for Construction Centract Subcontractors and Construction
Contract Subsuppliers 127
Owner’s Right to Enter Separate Contracts 127
Cancellation of Subcontracts, Supply Contracts, Purchase Orders, and Other
Agreements 127
Final Payments to Construction Contract Subcontraciors and Construction
Contract Subsuppliers 128
Information Concerning Constriction Contract Subeontractors and
Construction Contract Subsnppliers 128
INSURANCE i28
Owner Procured Insurance 128
Contractor Procured Insurance 129
Insurance Policies 129
Insurance Procedures i29
No Alteration of Risk; Contractor’s Liability 129
INDEMNIFICATION 134
Indemnification by Contractor 130
2511 Contractor’s General INdemnities..................c.cccooeocoeieecee e 130
2512 Contractor’s Tax Indemiities. ......c..ccoeoivvees e e, FEN
CONSTRUCTION CONTRACT




Golf BP Company Limited
viii

252 Indemnification by Owner 133
25.3 Contractor Responsibility for Owner-Supplied Tools 133
25.4 Effect of Insurance 134
25.5 Miscellaneous 134
26 PROJECT FUNDING 134
26.1 Contractor’s Assistance 134
26.2 Amendments Reguested by Lenders 134
26.3 Collateral Assignment to Lenders 135
26.4 Contractor's Assistance to Achieve Financial Close 135
27 DISPUTES 137
271 Mutual Discussions 137
272 Arbitration 137
27.2.1 Submission of Disputes 10 ArBItFQIIOR ........cccviivevienriniessiniren i37
27,22 Selection Gf ArBitralors.......ouirernrion s e st s esssens 137
27.2.3 Arbitration Proceedifgs... e i38
27.2.4 AFBitral AVard . .c....oovoeooeeicie et 138
27.2.5 ENforeemest! OF AWV ..o e e et 138
27.2.6 Continuing OBHGATONS............cccoeoivermrcrcniinener e seraa s s 138
27.3 Punitive Damages 138
274 Sole Procedure for Resolving Disputes 139
27,5 Related Disputes 139
27.6 Befinition of Dispute 139
28 MISCELLANEOUS 140
28.1 Independent Confractor 140
28.2 Binding Effect; Successors and Assigns 140
28.3 Amendments and Modifications; Waivers 149
284 Language 140
28.5 Metric System 141
28.6 Notices 141
28.7 Applicable Law 141
28.8 Severability 142
28.9 Records and Audit Rights 142
28.10 Publications 142
28.11 Payment Currency 143
28.12 Contracts (Rights of Third Parties) Act 1999 143
28.13 Survival 143
SCHEDULE 1 Form of Censtruction Contract Advance Payment Security
SCHEDULE 2 Form of Construction Contract Performance Security

SCHEDULE 3 Guaranteed Performance Standards
SCHEDULE 4 Plant Tests

SCHEDULE 5 Material and Equipment Sourcing
SCHEDULE 6 Payment Milestone Schedule
SCHEDULE 7 Preliminary Project Master Schedule
SCHEDULE 8 Contract Management Principles
SCHEDULE 9 Permits

SCHEDULE 10 Form of Lien Waiver

CONSTRUCTION CONTRACT




Gulf BRP Company Limited ix

SCHEDULE {2 Insurance

SCHEDULE 13 Owner Responsible Documents

SCHEDULE 14 Form of Pre-Financial Close Certificate
SCHEDULE 15 Form of Financial Close {Facility Agent) Certificate
SCHEDULE 16 Form of Financial Close {Ovwner) Certificate
SCHEDULE 17 Section 3 Technical Specification

CONSTRUCTION CONTRACT




ANANUIN UV.2-2

BNEINTUITENE QUANITTINIUYBITTUURADLEY




'G U L F IAUAENAT Ui lupsei
(Document No.) (Revision)

S - WI-MTN-MM-04 01
R GER ———— =
- o umfsruld (Date) M1 (Page)
MIUIIINIVIBHAadE W (Cooling Tower)
01 UNTIAY 2566 1 VN o) | 8
RETIRIGARLT

Work Instruction

A
1394

msﬁqﬁﬂymaﬂﬁmﬁu (Cooling Tower)

WI-MTN-MM-04

ORIGINAL

Aaam Anunau Howiin

A 240 CRIINg 94nA AU T F95NEN

sui. D1 JANDOD $ud 01 JAN.2023 ... ... 0.1 JAN.2023........

& g [ " @ e W i
qanmstifuenmsldmelumirsnuvenguisen faw miniu

=t - o ' 2 o '
HINUMTWUWBNTT ﬂzﬁm‘lmnmiumﬂumﬂms ‘l\ﬂﬂ'éﬂﬂll"



jirada.khamphukaew
Oval

jirada.khamphukaew
Oval

jirada.khamphukaew
Oval


3 73
'G U L F AvAenaNg ui lunsan
(Document No.) (Revision)

WI-MTN-MM-04 01

ad 1A wa
eI GER

Suiifesduls (Date)

i (Page)

511395y IHenaeIEY (Cooling Tower)
01 HNTINY 2566 2 | vneh | 8
af £
msaduinmsun luenas
uiily 3 Tuiilna i 5 2 5 ; Swazdaans
v 3 duily B winfudly | swoumihsaw | dagiszaen G
nTIn vanuly nlaguulas
o L) - j L] &
00 dlywa ® | 0lmmou2sed | yawih 8 Usznaly Weouau Imanamua
A ATIn | el HTuTBafiRan
o L s m a
01 | alymadana | 01 NNTIAN 2566 5,7-9 9 udluuaziiu@y | - 40 6.4.1 it doaas
Yoyalinsounqu | “Blade track”
12SPP,7SPP | - 4fa 9. urtlu ¥ uaz FW.

- dfnl5e10¥e fiarh

3 ' ' o w W
<onasiitluenas lomelunissnuvenguisn Aail mniu

- o ' A '
Winiminiienaiseziedtenasiuiiuenais gy




'G U L F @vienag ud luns e
(Document No.) (Revision)

b WI-MTN-MM-04 01
Imluaam o e =
- e Funfsauly (Date) W1 (Page)
M311395nurieviasidy (Cooling Tower)
01 UNTIAW 2566 3| ameen | 8

1. yaiszasn
{ o - o [ =] ' o ] d ol
iverdumamalums s udauhgesne Tse b Wil lledugndeanzdasaio AeynansuazinTesing

2. vouiuA

oAt 1WluTse v spp nguissindaila winiu

3. MANAANU
1Wna weda Taa i sep TundaniFdndaia

wingu  vweds yaansvaslzalwih spp lunquiiFimiaia

4. DR
5o

' ° ar @ a o = e = 2 |
1 fSansmuthyeine SuRareumduguamsdfinem Wi ldawduseuuazunufing i

o 3

4,
4.2 Wambusun SuRarouniugu As9aeU AMLALN TN NE I FdesiuEM) MahsnIAuANINCBM) Hagn 3

ThygesnuuFaud lvlfualgscm)
- & o o I I e & - o o Sl Ve ) Vo Y e o w -
4.3 Sransthasne vmhidfiRs smsuiaveunuquinudiuiie g laTuseumne i fiidauw msihgesnuuas
o o o a a s ar & -] =l
HostuPM) nisthgesmmuamnCBM) uazarsihyadnuFud sl gaem anduaeu IWdusedannmEouias azoe
8 ar 1 .-!ll o -; Aﬁ' 9 - ﬁ;
gnAes aensis uasdaweuiniesing wuh i odunies
- =] § s - &’ A éﬂ L il a or - af o ar
4.4 3panTAATes FuRave Tz uam quaiui AnmsUfiRnumsthyssnuudedosiuem) madhgeinuamanv
© @ = Y =3 =4 o ' - a
(cBM) nazmsthgsinsudad lnliulzscem) WdiSadonuiEeuies azern gades dasads uazasngeunoumsiuwey
1A3899nT AUANINFeTg TNy
4.5 Wamhnzifuaies Sufayourszama aygavie hieyge liuuReu msthyednuudelesduem) mathyaiam
e o - o ¥ o & o o A o = -
A TW(CBM) tazmstingadnudad lulSilaem) awtuaey funeuiniosing Suneuiuy uazAnsanialueyaa

N9

5. anudlumsi{iid

5.1 91999 UANUDUDL Master plan 11T SAP

Ed s ' ] - o oW ﬂ " &
“anmatiiluenm Idmelumissnuvesnguuisn fadl mniu

=1 o ] & d [l
Hiny ﬂ']ﬁ“ll“ﬁlﬂﬂ'lﬁil:ﬁﬂ UONFITU U IS ﬂﬁ151Nﬂ3U Ay




¥ +
or =

'G U L F [@vNenas uh lynssi
(Document No.) (Revision)

oot WI-MTN-MM-04 01
eI GIGERT —— : _
. Fuitianuld (Date) 111 (Page)
("] o o=
MIUIIINEIvietiaaEel (Cooling Tower)
01 UNIINY 2566 4 210 (of)

AR e
JUMmueaITemIgUnIsiito sy

Fan / Gearbox / Shaft/ Motor

Large plenum.
Optimize air distribution
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nut Y894 Fan Hub 1182 Blade fix ﬂ'l'ilﬁﬁﬂ 155314'1'3‘1143'-% Operations and Maintenance Manual

6.4.2 47 Gear box ¥1N13ATARUNTI WU Wi aifAuy, 59131, vharwazeiavionole, $u Bolt and nut, Coupling

6.4.3 YA Transmission Shaft and Flexible element ¥11117ATI900UTBULAN, T¥ULTTHINIYDA Flexible # Coupling waimaify
Shaft ¥ Coupling Gear 1) Shaft 7 18.5-19.5 mm. W3 ouf Alignment gUn55i 9@ Shaft Coupling ¥1IN3ATINTDY ANHUE

L4 = = =2 ' 3 a - ¥ 5
aun3aineueni NS Recheck alignment 1) 11 vinnumsannienasdesima/avulmimtu

e ] ' oo oo d ' gf
«anmstithuenansldnolumizssvenguuitn Aafl miniu

= - ) g o n.!
ﬂ1ﬂ1]ﬂ'ﬁ‘l"ﬂ]Wlaﬂff'li‘l]&ﬂﬂ')'lmﬂﬁ'l‘ﬁlu&ﬂiui’]ﬂﬁ'li 111ﬂ7!l|ﬂl|"




< ¥ A
'G U L F IRUNLENTT LLf%m}.‘llﬂ'iﬂﬂ
(Document No.) (Revision)

o WI-MTN-MM-04 01
wUfuanu —— .
iy e Fuinfsduld (Date) W11 (Page)
M33I5nEIMBHavIY (Cooling Tower)
01 UN3IAY 2566 6 | 9

o 2 A ]
ANHMEN139U Dial Gauge INDNINIT Recheck alignment

SPEC.

0.1

B: 05

18.5-19.5

6.4.4 ATIVAOUTLMNINTHYEY Gear Box (Monthly)
Gearbox hnsmsandeudisndeaudsde i
6.4.4.1 Wasudwhmdenn 6 fow - 17 awdfimsszy13lugile Operations and Maintenance Manual
6.4.4.2 famsdaarsiinnigaiiniaszy 14lugiie Operations and Maintenance Manual
64439 MsAWazen Filter siiin13321) 1311l Operations and Maintenance Manual

6.4.5 TinstRoui 1es Gear box AmiTmssxy 14ugile Operations and Maintenance Manual TasuneuAsl

E ' [ e N
sanmsiiiwenais e lunissivesnguudan dad mniu

= - - & o '
ﬁ1ﬂ31ﬂ15ﬂu“iﬂﬂﬁ75Qgﬂﬂ31li]ﬂﬁ'liuulﬂu&aﬂﬁ—ﬁ‘lllﬂ'ﬂjﬂﬂ”




| S al
' G U L F AUeNA13 ud lunsen
(Document No.) (Revision)

ey WI-MTN-MM-04 01
wlgunnu e -
it o Sunsuld (Date) 11111 (Page)
MIWFIINEIHiDHAdE U (Cooling Tower)
01 HNT NN 2566 7 M (of) | 8

6.4.5.1 wewfdniuiu uazmeuziubuiun o
64,52 %1015 Drain Yseenainga Drain T
6453 ¥m3 Flushing Taomndunisiu i lugaddes Drain 9on sunini i Drain 92 e ud2lagn Drain
6.45.4 Fniufud10lu Gear box sundiszdutussfsdassfugegn (Max Level)
6.4.6 ¥nsiFanszuauewomes i 1aums Test run 11ADCS ilosninmaySussmlunazns Alignment Taoganszud
(Amp) 911 Nameplate YDINBIADTUAAZAY
6.4.7 Winami1393n1IN153A Vibration AuesineidwinT0aile Portable 1027 Gear box 14015 Monitor Vibration Online

111 DCS
6.4.8 Wiinauthgssnefudina i Idinisesavaevaslunuuresy INSPECTION SHEET COOLING TOWER FAN

7. YemasszTadhwamnlaoaiaazunaion
- ' L4 o A 8 o - e
7.1. QiR desauldqunsel PPE nazqnsainaunlasadudy q Tnden aungsuidisuduninnlasaisve s «
! ¥ ¥ ; ‘" [ o o a 4 o o A
7.2 winwumssavesims o lowh Wwinnudwdamhsshmsudaimbusun niesna siinstlanuusnaazniuien

' I e % P
nianeIteuNe NHuTuAaUn U luae la)

8. 19NAN301984
8.1 O&M manual Cooling Tower
8.2 AM-SPP-WI-MTN-MM-04 ﬂ"i‘a‘ﬂ']‘;ﬁﬂ'ﬂm@ﬁﬁ@lﬁu (Cooling Tower)
8.3 AM-SPP-FW-MTN-MM-04-01 INSPECTION SHEET COOLING TOWER FAN 6 MONTHLY
8.4 AM-SPP-FW-MTN-MM-04-02 INSPECTION SHEET COOLING TOWER FAN YEARLY

9. Jun
9.1 FW-MTN-04-01 INSPECTION SHEET COOLING TOWER FAN 6 MONTHLY
9.2 FW-MTN-04-02 INSPECTION SHEET COOLING TOWER FAN YEARLY

Aiam
1. wwasaningdadl W mini 0anaGNK2
2. WwAs Yy Anz Tl WamhanuniesnaGep
3. wiwTows Mguns wanhauaiasnacTLe
4. WONTEUNSA Yynii W aini oanaGNR Y1 &2
5. WA IMWHINIA WA 9sNaGNLL

] 9/ ' ' T L
“onmstithuenans ldmalumizsnveanguussm dail miniu

= - 4 - ¢ g (]
HINUNIIWUWBNEITIZDDIUBNTITUU Lﬂuzﬁ}ﬂﬁ"lﬁtluﬂ'lﬁﬂil"




F ¥
' G U L F 1auendIs A luAsan
(Document No.) (Revision)
e WI-MTN-MM-04 01
wUUany S —— =
: : Tunvnuly (Date) N1 (Page)
o o = -
M3FITIDEITIBTIARIEYU (Cooling Tower)
01 UN31AN 2566 8 91 (of)

6. wwiszwa udaiia

7. Wwgngug Mo
8. WIWNHEL1 NeBOU
0. WIWGUNT IVANT
10. WIITTURTN AT
1. wwey St ndhudion
12. wwitles viesly

13. W93 Heuy

14, won e iand Yusind

151395 ung 2adalse nls el

WanmamunT0anaGKP1&2
WamhanuaienaGTs1&2
damhauasenacTs3&s
WamdhauatesnaGvTe
anhannieanaGNC
YA 0 anaGNLL2
yamihenieanaGBL
yanamunt o anaGNNK
Famthauias 09naGCRN

WA 9IRS DINAGNPM

.:d al ' ' oo o o [ :
wanmstiihuanmis lEmelumirsnaonguuisn nan mniu

= 1 & do ]
windimsiwilenasezdaduenarsiwiwenas hinsugy”




wGULF - . WORK PERMIT FORM

Ban Pho

PREPARED BY COMPANY'S WORK SUPERVISOR (nvondenanalifmuysoilaugmavnuaondaduminanaiing

Date / Time: 06-May-2023 18:08 | Work Order No: 20274850 Wark Permit No: | 2108004259
Location: Funcitional Location: Functional Location Deserlption:

Cooling Tower fan No.2 2108-CG-10PABS2ANO01 COOQLING TOWER FAN NO.2

Requested by: (Yoo IalnuniindmudEng) | Natchaphon Seesvad

'Shift Leader reviews attached Job Safety Anatysis (954) | [ In e-file no. N { H A Copy of Job Safety Analysis (JSA)
(ﬁmﬁ'm:mummmIaﬁmi1=ﬁ41u|-r"u.‘aﬂ'3mdnanﬁ’u;JSA) mun s JsA DigdnuuSiinussfndlold: Tymnuenens) [mmutenma 184 Tupduuvdine
Lock-Out/Tag-Out : (N13donunymadanaany}| [ LOTO Required & LOTO Not required

1 Chemical Work Permit (i fumag

( ~ & Comfine Space Bntry Bermit andhaitzuemeay

"1 O Cutting/Welding, Mot Work Permit (amﬁ'mﬁ'fau fidausemeraaznaader)
[T Electricat Work Permit (andlvih > 380 VAC ¥3B 125 VDO)
[ Excavation Work Permit (nnsiifiesyadnadinnnimTentwiy 100 31

Hazardous Work involved / Are other permits required? Mark each box as applicable (‘331,;1116391"1n\‘l"lué'um‘mﬁl.ﬂm'ﬁﬁq}

i
e

_ [] Working at Beights over 1.8 m.(nm";‘v‘l'aqﬁmm‘fiqunnhl.a u)
[] Mechanical Work Permit (#5afumant 6.8 13 3o gumpligand1 65 °C)
[J Radiation Werk Permit (ndamivT .

'O Stings, Rigging and Crancs Permit (nefil¥aria, Tanunzinses)
[ Other Work (amsng s

Nature of Work: (VuuaduinnaazBuavesain)
' Tuspection :

Hazards: Guang wy asza b, anudy, usandoy, mandl dudiv
NN ISA

Stored Energy Source(s): (Mawreaawddauiieniesuss s mu adnd, 21d7, My dudw

e : Ne o .
Pf/epared by: (Work Superviser) ‘3%% Vi Date: :; [ 5/ 2025 Time: \2330
Reviewed by: (Contractor) "— Date: — Time: g
| Reviewed by: (Operation Engineer) %'h%— Date: i / S‘ / 0 1_'1, Time: 1600
( _Authorized by: (Shift Leader) Lesan Date: 3/C/ 1y Time: lg+ Y9

WORK PERMIT EXTENSION RECORD(shift by shift): (117d0lUayn e , nz A 1z )

Date Extension Request Description Extended Work Open Extended Work Close
Work | Operation |snm Leade: Time Work | Operation ’Shift Leaderq Time
Supervisor |  Eng. Supervisor| Eng,

Clostng permit for first day, Permit needs to be extended,

WORK CLOSURE AND TAG-OUT RELEASE (m5vailanmisiansunzilaanisfon uazdawdsan)

ﬁev\ndebtfb&“

I have checked the equipment and concluded that: (eEmera maH s NvsamTadhsnduasedunsFesul 1v)

O . -
Verified and reLorted by: Work Supervisor ( l'{) \ﬂ\)& . Date: q f C]M Time: Hi 1Y
Tag-Out Release Authorized by: (Shift Leader) Vs, Date: . Y53 /B Time: hijo Work Completed
| Cheeked by: Operation Engineer gup“’@}d‘ Date: | 7/ 5722 Time: | M- Yo .
Work Permit Closed by: (Shift Leader) Vetiin Date: | Y/ /1 | Time: | 1#S #YES | NO

Attachment_aAl: Work Permit Form_Rev(2



Work Order 20274850

\IGULF

o WORICORDER T
Corréctive Maintenance Notification 10366963
Y
General . ’
Main Work Center MM1-GBP - Mechanical Priority 3-Routine (30 Days)
PM Activity Type  CMI1-Non-effect to production Requested Date  06-May-2023 09:51
Revision ~ Status REL = Status Date 06-May-2023 18:09
Reference Object I
Functional Location 2108-CG-10PABS2AN0O0L COOQOLING TOWER FAN NO.2
Equipment
Warranty Expire Date
Requested For Date Start End Duration (Hrs)
Cooling tower nozzle spray damage - Notif. Require 06-May-2023 05-Jun-2023 176.0
Cooling tower nozzle spray cell 2 damage, ' Order Basic 08-May-2023 08-May-2023 8.0
' C ....................... . Order Actual . 0.0
Responsibilities Work Instruction
Requested By ~ Ussawin Thongkamwong Maintenance Plan
Responded By Natchaphon Seesvad Task List
Lead Enginéer Sarayu Kanarat
Planned Labor
Op# |SOp#H Degeription Work { No. |Duration| PRNo. Remark
(Hrs) {Hxs) (if abnormal)
0010 Cooling tower nozzle spray damage
Total Operation mﬁon N 0.0
Damage / Problem

Reported By Accepted By Completed By

Sign Nﬁ{dﬂm%DY} 6 : Sign  : fiy Sign : %
Name N ﬁ‘k C-b\Oli ﬂ?l/]QV[ Name qu Name : &W}’L
Date : \_TL ( Wi yzpz% Date  : /s /D Date : %/g/ZB

LY
] P

N T



-NGULF

Ban Pho WORK ORDER

Preventive Maintenance

General

Work Order 20267601

AT

Notification 10359064

Y

Main Work Center MM1-GBP - Mechanical Priority 3-Routine (30 Days) .
PM Activity Type PM1-PM-Time base Requested Date  28-Jan-2023 09:45
Revision Status REL Status Date 28-Jan-2023 10:21
Reference Object
Functional Location 2108-CG-10PADS1ANQD] COOLING TOWER FAN 1
Equipment '
Warranty Expire Date
Requested For Date Start . End Duration (Hrs)
PM 1Y COOLING TOWER FANGEAR Notif. Require 28-Jan-2023 27-Feb-2023 168.0
_________________ _ Order Basic 03-Apr-2023  03-Apr-2023 8.0
______ Order Actual 0.0
Responsibilities Work Instruction
Requested By Maintenance Plan M208AN22-001 COOQLING TOWER FAN GEAR
Responded By Task List M208AN22 COOLING TOWER FAN GEAR
Lead Engineer
Planned Labor
Op# | SOp# Description Work | No. |Duration PR No. Remark
(Hrs) {Hrs) (if abnormal)
0010 COOLING TOWER FAN GEAR 1Y INSPECTION 8.0 1 8.0
0010 | 0010 | INSPECT FAN IN OPERATION, CHECK UNUSUJAL 0.3 1 0.3
NOISES,LEAKS
0010 | 0020 | MEASURE AND RECORD MOTOR. BEARING TEMP 0.3 1 0.3
. ' AND VIBRATION
0010 | 0030 | REGREASE LABYRINTH BEARING AS REQUEST 0.3 1 - 0.3
| 0010 | 0040 | INSPECTED BEARING OIL SEAL 0.3 1 0.3
0010 | 00530 | CHANGE LUBE OIL FAN GEAR (FOLLOW FROM 1.0 1 1.0
O&M MANUAL)
0010 | 0060 | INSPECT TRANSMISSION SHAFT AND REC. 0.3 1 0.3
COUPLING DATA{ALIGNMENT +GAP SHAFT )
0010 | 0070 | CHECK. RECORD FAN BLADE ANGLE (FOLLOW 0.5 1 0.5
FROM O&M MANUAL) )
0010 | 0080 | CHECK FAN TIP CLEARANCE WITH STACK 0.5 1 0.5
0010 | 0090 | RE-CHECK SHAFT ALIGNMENT MOTOR AND GEAR 0.5 1 0.5
BOX
0010 | 0100 [ RE-TORQUE FAN HUB (FOLLOW FROM O&M 0.3 1 0.3
MANUAL)
0010 | 0110 | RE-TORGUE FAN BLADE (FOLLOW FROM 0&M 0.3 1 0.3
MANUAL)
0010 | 0120 | RE-TORQUE ALL NUT OF DRIVE SHAFTS 0.3 1| 03
(FOLLOW FROM O&M MANUAL)
0010 | 0130 | CHECK GEAR ENDPLAY, BACKLASH 0.3 1 0.3
0010 | 0140 | CHECK TIGHTNESS OF THE FANSTACK SIDE 0.5 1 0.5
FLANGE BOLTS.
0010 | 0150 | EXAMINE CONDITION OF FILLPACK 0.5 1 0.5




WORK ORDER Work Order 20267601
| A Of

Preventive Maintenance . Naotification 10359064

LI

Planned Labor

Op# | SOpit Description Work | No. |Duration PR No, Remark
. (Hrs) (Hrs) (if abnormal)

0010 | 0160 | INSPECT DRIFT ELIMINATORS, FILLPACK, 0.3 1 03 :
NOZZLE AND DISTRIBUTION PIPE

0010 | 0170 | INSPECT AND CLEAN AIR VENT OF GEAR BOX 0.3 1 03

0010 | 0180 | CLEAN PRIFT ELIMINATORS, FILLPACK AND ) 03 1 03
STACK (IF REQUIRED)

0010 | 0190 | CHECK CORROSION OF CASING GEAR BOX 0.3 1 0.3

0010 | 0200 | INSPECTED FLEXIBLE ELEMENT QF DRIVE 03 1 0.3
SHAFT

0010 | 0210 | ADJUST BELT (IF NECESSARY) 0.3 1 03

Total Operation Duration 8.0

C Damage / Problem
Cause
Activity

....................................................................................

............................................................

( Reported By - Accepted By Completed By
Sign Touy .,,,lnﬁ, Sign {,-'g/u I é Sign jﬁ.ﬁ‘ﬂp&
Name : g, Wﬁ;} Name : {,0/93,_7 4 Name : ;an,‘/kﬂ
Date )‘/;, /é} Date %/éﬁé’ Date : S'/E /9_;

2/3



~MGULF

WORK ORDER

Preventive Maintenance

Work Order 20267601

1111

Notification 10359064

I

Object List
Ne Functional Location Func. Loc, Description Equipment [Manufacturer Serial| Notilication
. Number
1 2108-CG-10PADSZANOO] COOLING TOWER FAN 2
2 | 2108-CG-10PAD93ANOO] COOLING TOWER FAN 3

3/3




VGULF

INSPECTION SHEET COOLING TOWER FAN YEARLY

3/20/2023

: ~ [plant) Form No. FI-NATH-NAM-04-02 Work Permit 2108004143
Functionad Location : ‘LOPADSIANDOL Work Ordar 20267601
Dscriptian CTFARZ Date 5342033
Brard : ARMARILLY Time
Medel : 1311 wark Supervisor Pongsatls Bu. (@nalpw
Interval v ‘
. Ne. Header Pasitdon Ip Unlt Cri1arda Resule Remark
C7 BASIN | CHECK CLEANLIESS BAR SGREEN Vi CLEAN IF DIRTY Clean
CHECK DRIVE SHAFT AND COUPLING i BOLT THSHTEN Yo
3 Inspection sheet for CHECK GEAR BOX il BOLT TUSHTEN Yes
Ceoling Tower CTFAN CHECK BREATHER LIME v NO DAMAGE, DVYER CORROSICN Narmat
CHECK LOGSEN PART Wi BOLT TIGHTEN Yoz
[REPLACE LUBE GIL v REFLACE LUBE DIL Yes A0 Iiters
MEASURE T *
MOTOR DE MEASURE m‘rgg 2:::::2 C NE::I:RL - Nusrim
| A TR o |MEPSURE WIOTOR BERRING " <5 33
MEASURE MOTGHR BEARING - NDRMAL MNonmal
MOTOR BEARING VIBRATIGN VERTICAL mms <5 0.6
MOTOR BEARING YIBRATION VERTICAL - HDRMAL Marmal
MOTOR DE MGOTOR BEARING VIBRATION HORIZONTAL mmds 4.5 0.7
MOTOR BEARING VIBRATION HORIZONTAL - NORMAL MNormal
MOTOR BEARING ';’ﬁ_RﬁTION AAIAL mm{s <45 0.7
3 MEASURE BEARING WOTOR BEARING VIBRAT N AXIAL - NORMAL Mormal
YIERATION MOTQR BEARING VIBRATION VERTICAL mmfs <4.5 0.6
MOTOR BEARIMNG VIBRATION VERTICAL - HGRMAL Marmal
MOTOR NDE MOTOR BEARING WIBRATION HORIZONTAL mmfs <45 0.6
MOTOR BEARING VIERATION HORIZGNTAL - NORMAL Mormal
WOTOR BEARING VIBRATION AKIAL mmfs «d.5 0.7
MEOTOR BEAAING VIBRATION ARIAL . NORMAL Normal
READ GEAR BOXN VIBRATION (DCS) mmfs =10 3
a GEARBDXVIBRATION | GEAR BOX (o SEAR BOX VIBRATION [DCS] - NORMAL Harmal
1 Tlp Clearance *A* Blade o.) mm 19-38 31
2 Tlp Cleargnce A" Blade Na.2 mm 18-33 30
Blade tip clearance check 3 Tlp Clearance *A* Elade No.3 i 1838 32
4 Tip Claarance “A" Blade Ne.4 mm 18938 3
5 Tip Clearance "AT Blade MNa.5 mm | 1938 32
B Tip €I “4 Blade Ne.& min 15-38 29
1 Blade Fltch Angla "D" Blade No.1 Degrez 13+.0.2 13.2
2 |Elade Pitch Angle "0 Slade Ho.2 Logres 13+-0.2 13.2
X 3 Blade Pitch Angle "D Blade No.3 Degrea 13+0.2 13
5| ®ladaPitch Angle Check a |Blade Pitch MiMhde (X3 uei.ee 13e.02 [EXY
5 Blade Fitch Angle "0 Brack No.5 Digras 13+-0.2 129
& Blade Pitch Angle "B" Blade No 6 Oegree 13+-0.2 132
1 Track of blade *C" Blada No.1 i Hihest-lowest ¢ 25.4 23.35
2 Track of blade *C" Blade No.2 mm Hihest-fowest ¢ 25.4 5.BR
Blade Track a Tratk of biade "C" Blade No.3 M Hihest-dowast < 25.4 1583
4 Track of blade *C" Blade Ha.d mm Hrhast-lowast = 25.4 24,11
5 Track of blade T Blade o5 mem Hihest-lowest < 25.4 Q '
G Track of blade " Blade Hob mm Hmest-lowest < 25.4 12.25
Allgnment Valuer"B" a1 0* mm +-0.51 ']
Alignment Values"B" at 90 mm +~D0.5L .01
MOTOR SIDE AlTEnment Values"B" a1 180" (L] 40,51 .08
P {Alignment Voluas"B" at 270° mm +0.51 0.08
Allgnment ¥alues"B" at 0" mm +51 o
1Alignment Values"B* 3t 90 mm +-0.51 .07
GRAREND o Values"B* at 180° mm +0.51 £.31
& Allgnment Values"p* at 2 mm +=£.51 .24
Gap of coupling"N" at 0" mm 16.5-19.6 18,51
Gap of coupling"N" at 30° mm 18.5-18.6 186
MOTOR SIDE Gap of coupling”H" at 180" mm 18.5-19.6 1855
Gap of . Bap of coupling"N" at 270* mm 18.5-19.6 18,59
R Gap of coupling"W" at 0", i 18.5-19.5 1827
Gap of coupling”N" at 00* mm 18.5-19.6 1855
GEAREND Gap of coupling”N" at 180" mm 18.5-14.6 _ 158
Gap of coupling”N" at 270" mm 18.5-19.6 18.53
T CURRENT MOTOR  |Motor Current form DCS Amp <200 185
i HubTorgue .
. 460 Nm. 36
P —
Arcept by, Sarayu .‘./ e
45 Nm, 17
. Bolt tarque
| 1350 Nm. 46
HIGHEST BLADE QL“ T
i 3!
PRI
VARATION
-
LOWILE RLADE
FAARK UNE i
O STACK
Track of blade *C* 1 arlp,_u_lar Il "B Gap of ling spacar “N* Blade pitch angle “D"

FW-MTHN-MM-04-02 Rav.01



3/20/2022

VGULF INSPECTION SHEET COOLING TOWER FAN YEARLY
DU T pee] T eemue. PWMMTNMMA08.02 ) ) ) Weork Pormit 2108004243
Functional Loeation : J1QFADOLANDG] Work Order 20267601
Description CTRANY . Pate . 5f272023
Brand : ARMARILLO Time 1c:00
raodel : 1511 o o o wark Suparvisor Pongsatja 8u. £ Pouyudy
: Interval 1y ’
No. Header Patitinn i Unit Criteria Result Remark
T BASIN | CHECK CLEANUINESS BAR SCREEN Wi CLEAN IF DIRTY Clean
CHECK DRIVE SHAFT AND COUPLING W BOLT TIGHTEN Yes
1 Inspection sheet for CHECK GEAR BOX ¥l BOLT TIGHTEN Yeg
Conling Tower CTFAN CHECK BREATHER LINE vl NO DAMAGE, OVER DORRDSION Normal
CHECK LOQSEN PART i BOLT TIGHTEN os
[REPLACE LOBE GiL ¥l REPLACE LUBE DIL i~ 40 liers
T Dt ORE MOTOT ARG : T
. T
z MEASURE BEARING TEMP MOTOR NoE IMIERSURE MOTOR BEARING ' <65 32
WEASURE MOTOR BEARING - NORMAL Hormal
MOTCR BEARING VIBRATION VERTICAL mm/és 4.5 05
MOTOR BEARING VIBRATIOMN WERTICAL - NORMAL Normat
. MOTOR OE MOTOR BEARING VIBRATION HDRIEUI\I'_I'_A_I. mmfs £t,5 0.6
MOTOR BEARING VIBRATION HDRIZONTAL - NORMAL Hermal
MOTOR BEARING VIBRATION ARIAL mmfs 4.5 0.6
3 MEASURE BEARING MOTOR BEARING VYIBRATION AXLAL - HMORMAL Nermal
YIBRATION MUOGTOR BEARING VIBRATION YERTICAL mrm s 4.5 0.7
MOTOR BEARING VIBRATICH YERTICAL - NORMAL Normal
MOTOR I‘IJDE MOTCR BEARING VIBRATHIN HORIZONTAL mimfs 24,5 07
MOTOR BEARING WIBRATHON HORIZONTAL - MNORMAL Normal
MOTIR BEARING VIBRATHIN AXIAL mimfs 4.5 0.7
ROTOR BEARIBG VIBRATION AXIAL - NORMAL Normal
READ GEAR BOX VIBRATION (DLS) mrnfs <10 E]
RATI
4 OEARBOXVIBRATION | GEARBOX ooy D GEAR 80X VIBRATION (DCS) : RORMAL Normal
1 Tp Clearanca "A" Blade Ne.1 mim 18-38 25
2 Tip Clearance "A" Blade No.2 mm 18-38 26
3 Tip Clearance "A" Blade No.3 mm 15-38 P
Blade tp clearanca chack 4 Tip Clearance “A* Blade Hod mm 15-38 2
5 Tip Clearanca "A" Blade No.5 i ' 15-3B 24
6 Tip Llearance "A" Blade No.b mm 15-38 2f
1 Blada Pitch Angle "D" Blade No 1 Dogree 13+0.2 13.2
2 Blade Pltch Angle “D* Blade No.2 Degree ) 13402 131.2
) 3 Blade Piteh Angl= 0" Blade o 3 Degree 13407 13
5 Blade Piich Angla Chack a Blade Pitch Angle "U° Blede No.A Degroa 1310.2 13.1
5 Blade Pitch Angle "D Blade Mg 5 Degtes 13+-0.2 13
[ Blade Pitch Angle "D Blade No.& Degree 13440.2 13.2
1 Track of blade 'C"_ggde He.1 mm Hihestdowest « 25.4 12.21
2 Track of blade *C" Blade Ho.2 mm Hihestdowest < 25.4 2343
Blade Track 3 Track of blade *C" Blade da.3 mm Hihestdowest < 35.4 1877
ade lrad 2 Track of blade "C" Blade No.3 mm Hikest-lawest « 25.4 4.63
5 Track of blade "C"* Blade No.5 Lulu] Hihestlowest £ 25.4 q
[ Track of hiade "C* Blade No.5 mm Hihestdowest ¢ 25.4 15.8
Alignmant ¥aluss*8* af 0" : mm +0.51 a
Alignment values"B* at 20" mm +0.51 -.14
MOTOR £1DE Allpnment Yalues"B" at 1807 mm +0.51 -0.11
. Alignment Values"B" at 270" mm +0.51 -0.03
Alignment Values"B" at 0* mim +41.51 q
Ali t Yalues 8" at 90* mm +-40.51 0.18
SRR D L enment Valums 6" st 1507 mm 4051 145
" Allgriment Values*B* at 270 mm +43.51 -0.24
Gap of coupling K" at 0* mm 18.5-19.6 16.04
Gop of ling™H" 2t 50° mm 18.5-15.6 19.18
MOTOR 5l —
OR S10E Gap of eoupling™N" at 180° mm 18.5-19.6 18,21
Gap of voupling*H" at 270" mrn 18.5-15.6 19.1
Gap of coupling - n — PR pew——
Gap ol H* 2t mm 18.5-15.6 18.9
Gap of coupling"H" at 90° mm 1£.5-19.6 18.78
GEAR END rvere—
Gap of coupling"N" at 1BD* - mm 13.5-19.5 1876
Gap of cougling 'N” at 270" mm 18.5-16.6 18.59
7 CURRENT MOTOR Moter Current form DL Amp <200 189
oo oo eoeg —
. HubTorque ° 260 Nm. 30 T wan
. 460 Nm. 36 \ 7 A
l-t‘ﬂ "“j_ Aceept by Sarayu b ey
3 - ; : - 7
I‘: ol
45 N, 17
Bolt torque :
- 1350 Nm. 46 !
= HIGHH EST ALADE O=E__I_
H
VARATON
1
1 !
LOWELT BLAGIT
MARK UNE |
O STACK
Track o blade "G | Angutar al u" ' Gap of coupling spacer *N” | Blade phch angle "0° |

FW-ATH-MWIM-04-02 Rev.0l



VYwGULF

INSPECTION SHEET COOLING TOWER FAN YEARLY

3202023

[Rlanm] FormNo. FW-MTN-hM-04-02 Work Permit Z10800413F
Functicnas Location ; 10PADYSANGOL | Work Order 20267601
Description CTFAN 3 Qate 29413023
prand : ARMARILLD Time 00
Model : 1311 Work Suparviser Fongsatla Buz r% ﬁr

Imerval 1Y
Ne. Header Positien Deserlption Unit Critaria Result Remark
CT PASIN | CHECK CIEANLINESS BAR SCREEN Wi CLEAN IF DIRTY Clean
CHECK DRIVE SHAFT AND COUPLING bl BOLT TIGHTEN Tes
N Ingpection sheet for CHECK GEAR BOA ¥ BOLT TKSHTEN Yes
Tooling Tower CTFAN CHECK BREATHER LINE Vi MO DAMAGE, OVER CORROSION Hormal
CHECK. LOGSEN PART vl . BOLT TIGHTEN Yes
REPLACE LUBE DIL b REPLACE LUBE OIL Yes A0 ars
WOTOR DE MEASURE MOTOR BEARING "C <65 54
3 MEASURE BEARING TEMP MEASURE MOTOR BEARING - NORAMAL Nermsl
MOTOR NEE MEASURE MOTOR SEARING C b5 35
MEASURE MOTOR BEARING - HORMAL HNormal
MOTGR BEARING VIBRATION VERTICAL mmfs <4.5 0.6
MOTOR BEARING VIBRATION VERTICAL - NOAMAL Normal
MOTOR BE MOTOR BEARING VIBRATION HORIZDNTAL s <35 0.5
MACTOR BEARING YIBRATIGN HORIZONTAL - HORMAL Hormal
. MOTOR BEARING VIERATION AXIAL mms <45 0.7
3 MEASLIRE BEARING MOTOR BEARING YIBRATION AXIAL - HGRMAL Normal
VIBRATION MOTAR BEARING VISRATION VERTICAL /s 4.5 DB
WMOTOR BEARING YIERATION YERTICAL - HORMAL Hormal
MOTOR HDE WOTAR BEARING VIBRATION HORIZONTAL mm/fs 4.5 0.6
i MOTOR BEARING VIBRATION HORIZONTAL - HEORMAL Normal
[MOTOR BEARING VIERATION AXIAL mm/s =45 0.6
MOTOR BEARING VIBRATIQN AXIAL - HORMAL Normal
READ GEAR BOX VIBRATION (DCS) /s <10 23
4 GEAR BOX VIBRATION GEAR BOX [READ GEAR BOX VIBRATION [[1=3] - HORMAL Normal
1 Tip Clearante "A" Blade No.1 mm 19-38 ED]
! 2 TIp Clearance "A" Blade No.2 mim 1838 33
) 3 Tip Clearance "A" Blade No.3 mm 10-38 30
Blade tp check 2 Ti: Chraranca "A" Blade No.A mm 19-38 20
5 Tip Qearance "A" Blade Ng.5 min 19-38 31
5 Tlp Ctearanca "A" Blade No.6 mm 15-38 32
1 Blade Pitch Angle "D* Blade Mol Degree 13+-0.2 13.2
2 Blade Fitch Angle "D" Blade No.2 Dagrow 13+40.2 13.1
EY Blade Fitch e "D" Blade No 3 Degree 13+-0,2 13
5 Blade Pitch Angle Check rl Blade Pitch ::L D" Blada Ned Degrae 13402 [ER
5 Blade Pitch Angle "D" Blade Ho.S Degree 13+:0.2 i3
6 Blade Plich Angla “D” Blads No& egres 134:0.2 3.2
1 Track of blade "C" Blade Ne.1 mm Hihest-lowast < 5.4 24.68
2 Track of blade "C" Blade No.2 mm Hihest-lowest < 25.4 21,67
Blade Track 3 Track of blade "* Blade No.3 wm Hihest-lowsst < 25.4 5,67
4 Track of blade "C" Blade No.d mm Hihest-kowest €354 0
& Track of blade "C* Blade No.5 mm Hihest-bowest € 25.4 -1.12
6 Track of blade "C* Blade No.6 mm Hihest-lowest « 35.4 198
Allgnment Values'B" a1 Q* mm +0.51 ]
(Alfgnment Values"B" a1 90" mm +1151 042
OO S | e Values 6 a1 1007 mm +0.51 033
. Allignment Values"8" a 220° mm +0.51 -0.02 :
Alignment Values"B" ot 0* mm +0.51 '
All Values"B" a1 80* M +0.51 0,18
BEAREND T Values“8" a1 180* mm +0.51 043
s Allgnment Values"B" a1 270° ™im .51 -0.22
Gap af coupling"N” at 0* i 18.5-15.6 15,51
Gap of coupling"N” at S0° mm 18.5-19.6 8.5
MGTOR SI0F | &b of coupling'N" at 180" mm 185196 38.55
Gop of - Gap af ling"N™ at 270" - mm 18.5-18.6 19.4%
R Gop of coupling"N™ at 0* mim 18.5-15.6 18.53
Gap of toupling™N" at 20* . 18.5-19.6 18.55
GEAR END Gap ot £ ot 1507 m 18.5-19.6 13.48
Gap of ling™N" at 270* mm 18.5-19.6 19.51
T CURRENT MOTOR | Motor Current form DCS Amp <200 183
H Ty ey
Huh TquUE ! 260 M. 30

160Nm. 25
BN

| Bott torque :
‘1350 Nm. 46 |
HUZHEST BLADE
LT
VARIANGN
"
LOWEST BLADRE
MARK LUIHE
OH HALK

Track of hiade "C”

| Angular alignment *8*

Aceepr by

2
w7500,
Fd

Gap of coupling spacer "N"

Blade pich zngle "D |

FUV-MTN-MM-04-02 Rev.01



RETTICY BPY E L

v G ULF WORK PERMIT FORM

Ban Phe

d o L) -
PREPARED BY COMPANY'S WORK SUPERVISOR (nsandenulffauyssilnadavguamniaiiuniinanniing

Date / Time: 28-Jan-2023 10:19 | Work Order No: 20267601 Work Permit No: | 2108004137
Location: Functional Location: Functional Location Deseription:
CT Fau 3 2108-CG-10PADS1 ANGO1 COOLING TOWER FAN 1

. ar ] -_.‘-.P- .
Requested by: (vepyanalnaniinnuuisng Pom . C”"‘x‘. n B WN%L; Ll o
Shift Leader reviews attached Job Safety Analysis (J84) | [ In e-flleurln. ] ) ﬂ'A Copy of Job Safety Analysis (JSA)
(ﬁ‘n‘lﬁ"mm11I’l':luu'u'lﬁm11=t1~lmlﬁ'aﬂ')mﬂﬁam’i'ﬂ;JSA) prowwanaos 184 Tugthngfnmsediod WS, sywevemene] [runawenm 154 Tuplusndwun)
Lock-Out/Tag-Out : (n15ionuazn13dandaany| X LOTO Required O LOTO Not required

Hazardous Work involved / Arz other permits requireti? Mark each box as applicable {szu‘luwigmamﬁ'msmﬁtﬁmii’ah)

[ Chemicat Work Permit (nwilifaatansind) ' ] working at Heights over 1.8 m.(a1u1‘1|ﬁ'aqﬁ1uu1’;gamnn'i11.s )

(X Confine Space Entry Permit (nuilufisus1ma) , ] Mechanical Work Permit (usedhanand 6.8 13 vils goungiigands 65 °C)
] Cutting/Welding, Hot Work Permit (11ietn%on ﬁlﬁﬂﬂ:zmu‘lﬂmmzmm%u) [ Radiation Work Permit (MMAREIFLTE)

(] Electrical Work Permit (hivh > 380 vAC w30 125 vbC) [ Slings, Rigging and Cranes Permit (1iil¥ards, sanuazining

[0 Excavation Work Permit {nwﬂé’mugaﬁnm‘ldu'lnnim?mﬂ'lﬁ’n 100 3131 l:l Other Work (i 321

Nature of Work: ((gsnSmesirazidnnvesn)
PM Check and Change lube oil

Hazards: Gun11t ivu nseuallalvh, ansdiyy, usanding, ensindl duda
favems’

- wr H Y] 4 d4 ‘u;
Stored Energy Source(s): (unddazanwdanufiaonedunsi 1wi adnt, 21d7, Al dud

e FAN

Prepared by: (Work Supervisor) Pﬂ “‘ﬁ“’“{ho' Date: 2‘1/ { / Z-3 Time: S’/,' 3®
. : —

Reviewed by: (Contraetor) ~ ! Date: — Time: .
Reviewed by: (Operation Engineer) %0{* 1.,}' L Date: 2q/1/1% Time: 5 90
Authorized by: (Shift Leader) : U‘/{M“l ’ﬂ__ _ Date: L9 / f /"Z "77 Time: @r %’
WORK PERMIT EXTENSION RECORD{shift by shift): (msvialuergyn , ne s nz) _

Date Extension Request Description Extended Work Open Exiended Work Close

Work | Operation [Shift Leader] Time Work | Operation [Shift Leader] Time
Supervisor Eng. Supervisor Eng.

Closing permit for first day, Permit needs te be extended.

. WORK CLOSURE AND i‘AG-_OU‘l‘..RELEASE @suailammhanunsdaamsaen sazdandaa)

I have checked the'equipment and concluded that: (aﬁmﬂtfmwmmﬂ’fawmm?m&’nma"am%ﬂ?runﬁeiamiwufﬂ}:)

t

oo 4 i .

TR “,, P , - i
ey " , . e ! >
Verified and reported by: Work Supervisor g Saree, " Date: 'za"{{’f?(m: Times; . |, @ 1% _
Tag-Out Release Authorized by: (Shift LeaderY | j&'(ﬂf‘\ . . Date: |! fzﬂ/ (/12 “Tiine: Tﬁl{{-.' " _|Work Completed
| Checked by: Operation Engineer . , ‘ Date: |+ /U | timdes | 14RO | v g
Work Permit Closed by: (Shift Leader) VAga(_ ' pate: | LA/ Time: | 19. 10" / vEs | ‘{;ﬁra’ :

ESMS-8a-P-01:Permit-to-Work System AMGMent_AI-: Work Permit Form_ "Rev02

e



Ve .
I L ICL T

v -

LA |

) PREPARED BY COMPANY'S WORK SUPERVISOR (man*uaﬂﬂ:ﬂﬂemusdenHNmuﬂuawmlﬂuwummmuﬂ )

i Datef-'l'ime: I 05 Feb 2023 09:55 | Work Order No: 1 - . 20267601 Work Permit No: | 2108004143
“ L8 R ! '_ i e F. . . .
' Locatlun. z o R e Functional Eocatiuﬂ_: Wb Functional Location Description:
. Coollng fan no%md no.2, n : 2108-CG-10PAD9IANOOT - | COOLING TOWERFAN1 .
) " . . 4 - - - ',\ i P -‘-'.v--"' R "‘ - . - T .
R . - ' . e ur N | ot ettt . . :
Requested by: (woaymnlpemininadimay | <4CR e T / - S
Shift Leader reviews attached Job Safety, Analysis (J54) | EI In e-file no. - _ A Copy of Job Safety Analysis(JSA) - -
: ﬁuﬂﬁlnsnumuu‘u'l.ﬁ'mi1=ﬁnmﬁl'ammﬂnaﬂﬁﬂ;.l§A) --[numm@ﬁ;ﬁﬂ;a 1wyja1uu%nﬁnmuﬁné’iﬂﬁ; ;zwmmn;loﬁui:] Imusnienes Jsa ‘lulgmmud'uml
Lbck-outrr_ag-%t smafenuoemsfanioniy| © LOTORequired, . o - [J LOTO Not required
. — : L = A = o a2
Hazardous Work involved / Ar\e.é_.ther permlts required? Mark each I'Tox as applicable {1ziﬂvwmmamnumwmﬁm'ﬁ’m)
[H| Cherhical Work Permit (aimg3fumsiash o ‘ ) [ -Working at Heights over 1.8 m.(nmélﬁaqﬁ'luuﬁq‘m'lnnﬁ‘l 1.8
. Conﬁrle Space Entry Permit [am’luﬂé’ummn) 2 . - [ Mechanical Work Permit (nssdumnanh 68 u1s wie gamgligand 65 °C)
( :[ Cumng(wudm Hot Work Permit (qmmn"iau nmﬂﬂumu‘lﬁunvﬂnm%u) " [ Radiation Work Permit (amfifaafuaih
_I:[ Eléctrieal Work Permit (113411 > 380 vac wla 125 vDO) [ Stings, Rigging and Cranes Permit (Q11A1¥adq, TONURZIATH)
4 N v oA e A ] i
"0 Excavation wd{k Permit (uiidioaynanaslusmndwiaminiu 100 ua) O Other Work (nuliug 1) ‘
~ | Naturé of Work: (ﬁ'ﬂuu%uwﬂﬂnstﬁ'uﬂd‘jmaﬁg. '- ) .
Yearly inspection and replace hibe ofl cooling fan nd.1 and ne.3
-‘<> , | - -
Hazards: (GUATIH 1‘?14 ngzue i, AU, UMDY, msAl dludhy - N ) .
Confine space i . ’ NE ' - .. ) B -
Stored Energy Sourcé(s): (mdsavenwitnufiownedunsis wu oing, ndy, i dudy _
i! :* ’ -
C PR r tg S21 | PN Y7
; — = : g o "
Prepared by: (Work Supervisor) Date; me— Time: —
Reviewed by: (Contractor) . . \rn Date; A AN Time: -
" - V vw-llﬂ' 2P L T ; ,U‘QD E
Reviewed by: (Operation Engineer) Date: e g Time: . o
. ” y,ﬁg.v L— 7 17 FG oI AR
Authorized by: (Shift Leader) . Date: Time: : :
Q .I --‘ | ("' . 1‘% 4
wo PERMIT XTENSi’ iz‘ECORD(smrt by shift): (M3svluBynn , ne fid ny)
Date (o ]_LE tension Re ;’frbDescriptlon Extended Work Open ) Extended Work Close
'f_ Work Operation [Shift Leader] Time Work Operation [Shift Leade: Time
Supervisor|.  Eng. Supervisor|  Eng. :
":-_‘\’,;@-\ | qlosmg pé‘ |q1t fq;: first da v Permit needs to be extended. .
A 1 A : : _ -
A |
fty 7 2 S
“WORK CLOSURE AND TAG-QUT RELEASE msvetamairmtasdaanisten tazdnndsdig ‘
e vl
I have checked the equipmenf dnd coriélu cd that. (asumﬁmﬂmmﬂiammamia-:im*mmlﬂﬁﬂnumwamwmlfﬂ'\l) v
leded : =
LQMPFIC‘_ o B / o
' I B T/ B Y L
‘| Verified and reported by: Work Supervisor ] . o Date: Time: _ .
. | Tag=Out Release Authorized by: (Shift Leader) ;\y%‘n@(,g oy _ Date: %% é{-pd, Time: ‘f Grn Wy@omp'_]pt'éd
Checked by: Operation Engineer - L Daie: " Time: |7 5 :?;Q? -,:'. .
: ™ - L T
Work Permit Closerl by: (Shift Leade) | yla b ': Date:” | 2 5/0L/1Y] Time; [H5 Iy YES | no

ESMS-Sa-P-OlPenmt—to WorkSystern L " f - ST Attachmenl A“f Work_Perrmt Frm_ Rev02




HAZARDOUS WORK PERMIT FORM ﬂuvaaqm1mnmunuaumma)

A, PREPARED BY COMPANY'S WCRK SUPERVISOR msanvanmu'[nauusm’fnar.;muquuatﬁuwunmuusmq}

VGULF

| Work Permit No.: |

Nlovoe~q|by

Indicata typs of parmit requested: Mark each box as applicable (s:qluaqrymmuﬁumswuﬁﬁuaiaa)

O

emical Work Permit (nufifieoiiuasial)
Conflned Space Entry Permilt (nulufidusnmeal
O Hot Work Permit {rudiavigien AifinuUs:nmeTwiiasnouseu)
[ Electrical Work Permit (UIWii/A > 380 VAC W89 125 VDC)
D) Excavation Work Permit (mufigisavanadluuanndrdarrgi 100 uu.)

0 Workdng at Helghts over 1.8 m. fnufgadrinuufgeuinngd4.8 u))

O Mechartical Work Permbt (1saffuunnnd 6.8 UnE v grukpdgendn 65°C)
O Radiation Work Permit (nuAiiuafiusaz)

O Slings, Rigging and Cranes Permit (nuRl#agy, soniazasy)

0 Other Work (1nudue s=u)

Pe‘rsonnel performing worlc (uARARITWEFNL)

suswdouiomrusunsona:miirouSEmseU Rl Romitu, QUIUTru, RUAURRSUenaA, (ilhsSi Duk)

nsiiisnededuiiAanunnniunswlidnrmsesetinenasiuy

Name — SBumame (éa-muaqa)

Attendant ((fii}1s:50pFirewatch Personnal (il 1s:3uTwW)y/Others@un)

p3m4%M,n -\

V). .su{... \mqu' L '.."' 1:

v < ki
( Clayg, F £ /

Gobikt ! (tichs 1

Plant can support the hazardous work permit and prepared effectively to prevent cperation failure and accident.

.

heuanlfinsoumsiesaiuaums o wiidoasunsioattils:BnSmw SoiWalauiuglminaa:nsusumstaniatod) \,
Work Bupervisor Sign: Poi vecds o Date:(Suffy | =&/ 1723 Time: 10a7) . } g B0
Gontractor Sign: N %} Date: (U} Ju 71705 Time: {l0a%) L e
Operation Engineer Sign: '7%&!}’ Date: {5uf) ‘2‘7( T { L Time: (19a1) 2% 3
Safety Acknowledge Sign*; T Date: (5uf) EXNY "j’ Time: (19a) 0y %
Shitt Leadier Sign: U gea ¢ Date:(oum) | 7271710 Time: (1oan) N 0% ay
Operation Manager Sion: i Date:(5um) | Stf & PF) Time: (1987 Q05 . w0
Plant Mariager Sign: ! Date: (3uf) i Time: (19a7) >
B ?ibnx PERMIT EXTENSION RECORD, Shift by Shift {mssiolueyryan, fizsons) ‘ '
\ Work Bupervisor Sign: e ‘)I! = Date: (3uf) " rme: foa) Yl
\| Operation Engineer Sign: Date: (5uf) Time: {1987
(7 1 \Safety Acknowledge Sign™: Date: (SUT) Time: (1983
Shift Leader Sign: Date: (3uf) Time: (28) -
v Qperation Manager Sign: Date: (&RiA) Time: (108 .
Plant Manager Sign: Date: (R Time: (10a)

The Hazardous Work Permit is valid for only one shift duration. The extensian |sallowead but not mona than 1 times. The atmosphers and site 1s re-avaluated at work leader

shift change and a new pamit must be obtained by the on-coming work leader. After 1 time extension, If work Is not complete, new Permit form Is required.

fiuaqrmnnmuaumswua"lqriuanﬂmuu mienursoseagiintmdaluiriaiueynnn nmsnsovdoudamwiuAninew Innanﬂﬁnn‘fm'lnmﬂuﬁmﬁunmnsaoamwinu Wi
* gsioogASIAd rindwdiltiiadeauysnd fiosnsonfouaadluiuuwasuiuln

C. WORK CLOSEQUT AMD CLEARANCE (msUaniunaainsuungugmo-tfanng)
| hereby declare thet all mechanical/electrical tools and devices have been removed, all personnel have been withdrawn. Plant cleared and brought back o nommal
operation{VwidBLSUTRS Tﬁmmsmﬁauz‘hagﬁ‘éaaﬁaﬂméaana/adnsm’[vfﬁh maATUSIEIRUWUT USRI uSURswEtUSoondo wiauflv:s:uu nauiiagdmo: ms

AUIRSoIMUUNG)
(‘: r - LA EET, T l )
Waork Supervisor Sign: i Date: uf) | = ¢/ [ f Time: (1081 tf
Caontractor-Sign: ., - Date: {3UR) =~ Time: (8} -_
Operation Erigineer Sign: ‘7{/1{' '1‘ '1’ Date: 3up) | 747 / 71 | Time: Goan) Y Work Completed
Shift Leader Sign: ) i~ L pate: ufl) |77 T TV | Time: goan) 10 19
Operation Manager Sign: - j{)‘ 174 Date: um)- | 2~ /4 /77 | Time: goan) 10 /
Plant Manager Sign: ’ Date: {3Lf) Time: (oan) (Oves | Owno

*Safety Acknowledge Authorization: SHE, Operation Manager, Maintenance Manager and Plant Manager, respactively.

ESMS-5a-P-01: Permil 1o Wiork Bysatem

N
Atachment_2 Hezerdaua Wark Permit Form_Rev02




\’GULF N SAFETY CHECKLIST - Type B [s‘mmsnsac&aum’udamﬂnls—mn 1)
This checklist is & safety check for CONFINED SPACE ENTRY or HOT WOHK Task .
flvursovaeuncuUaeniiaUs:nnd TunsunsosdeuaRtidmsunulufisuennea nso ntﬁrhmmmuﬁwmum

 |Location of work (nuBUL0%w: (T FAR 3, Work Permit No. _ iy po-:;;;_r/
Descrifition of work @l P Y - . .
. : ’ ! ™) »
ATMOSPHERIC TESTING RESULTmammM_s::Mmmm ' _ ' - “:_ ~t

Oxygen ' {1os%-235% |do¥ |rov |20 [ % | 9%

Flammable ' <%lEL  { ¢ | o = oo

Other: __Ha3 /(O | o Q g o

Temperature Condition - <40 d — | - - - .

Test performed by Operation Engineer - S+ sse [ads | S0 N _ -,
Acknowledge result (Work Supervisor) ] Feu ,.Lr YL
Mate: must-by catrled out befors en el dhrie, task. The routine tesi uly ki ba cofftinucug, bour, 30 minte, : 3 -

1 nrzr:.::upenﬁng on mndiﬁms that ml;:gaﬂact to Qfﬁmﬂm intha i s:f: mﬁnﬁ?:wwut:;r{w%% mi':fs, PW - »";‘P{J ™ Qf o
the atmosphere must be teslad befcre anyone re-enlers the space. : --;W“MM *

AU At TR NI 0//1412011
_ S £
. PREPARATAION (msiaSaumsrwg * . 3 L o
_Isplal_e with Jock__and tag . _ . D Continuous ventilation established
3 {rhmsianenww, Sannyumaanoulie) _ @AlfOMssneanAstiailiad)
Cleaned, dralned, washed, and purged.incl. Inlet or : ' D Posses Conﬁned Space Entryoarhflcata and Valid
discharge lines, Jnstrument connections and loops {t.i'\umsausumsm.mmnﬁua‘wﬂ]
{ﬂ'msmnanua:a'lé, rnoansinloen, ldfmidunswoanetn ) O Possed Medical Chack-up report and valid
_/S:Uy, rig, deimari-pon, qndefim) - C T guamsessegvnwilsydahauluisusnaTilus:szaaaiinn
ﬂ Procedure reviewed with each wcrkers . _ D Working sign posed, boundaries established
- /lifmsnunodSBiasfuseumsrivutuguiomnuigs) : - (nstindemioy, Suanfiur)
' Ij Empldyees Informed of confined space hazards ) O Attencant stationed (nSougiths=5iTmic)
(@ﬁﬁnw@nsﬂmamnsﬁmamsmIlJmn.frunaumm |:| Initial asmopheric completed (Saanﬁwa'm"mﬁauﬁ'unwﬁo}
- chrlbe methad of rescue {s:qasms&oamﬁmdolﬁnmnqmﬁwﬂsalluuwnms '
) _ @ L L 3.1 TN m«q
EQUIPMEHT REQUIRED FOR ENTRY AND wonl( (anstﬁﬁv'uﬂuémﬁmnmnu) .
Dlrect reading gas detector [] Safety hamess and lifelines - U Hoisting equipment
,ﬁn"saaﬁﬂﬁaJmU'lsnéﬁurhlﬁTnmsd]j {mus@mousnumﬂmsmm} ' - " {gUnsninfumasiinson)
Powered communication * - [} Respirator S . [] Protective clothing
{Unsnidoeny D (msamuma‘hfnmmn) ' : C ellay
 Lighting ' El SCBAGr air purifying respirators for entry and standby personne] D Fire extinguisher
/{au.insmslaaﬂma] . . (|n§a|u|ﬂsmaumuimwnaaj : (naaunwaa}
Ij Method of Communication with Attendant and sites Cantrol Room -
(syaBmsteasiusnduguihokna:githe, mﬁemsnunmmquwfwlm Hu anqﬁams. unndn, ﬁamsnwdmu]aﬂnqmw |Uunu]ﬁsalluum'ls
MY o le '
o [ .
peration Engineor . - - tDate: Time:
(c:-rnnmida):' | ' gcfljr( + aurh M/E?'l ,1"5 ) bg 00
Acknowie Authorizetion - ’ Date: - y3 {Thme: :
m’mm:f ' Mgy gty -J'f.[ 1193 0oa) _O%'OO
|Work Supervi - N " Date: ' [Time:
[peenarorad Pvpradiv [ Al S
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DOUS WORK PERMIT FORM (Iuvaaqrmmﬁmuﬁ'ﬁé‘umm)

A. PREPARED BY COMPANY'S WORK SUPERVISOR (hsartonoulizuysnilnegdaounuBa Duwinawuugsne

| Work Permit No.: AL
Indicate type of permit requealed: Mark each bhox as applicable (5= q’fuaqmﬂmﬂuaumswnmswaa]
0 Chemical Work Parmit (nufifieaiuansiAl . O Working at Helghts over 1.8 m. {munmaamuunmmnna'n AU
onfined Space Ertiry Permit {(rulufduennnm 77T O Machanical Work Permit (issSuutnng 6.8 uns e grungsng 65°C)
[ Hot Work Permit (1uiiadgion Aifials:eiwiaronudou) D Radlation Work Permit (51URiRgofiUSIE)
O Electrical Work Permit (3MUIWii > 380 VAC n¥e 125 VDC) O 8lings, Rlgging and Cranes Permit (nuiiliaay, sonna:insu)

{0 Excavation Work Pamlt (u'luﬁﬁmmﬁnauldmnnd'mﬁalrhﬁu 100 LU.) ] Other Work (L@ =)

. Parsonnel performing worke {JARaRARAUORILY
suswoQUETRNUSINS WasTIRC L URASEU U Ao, QUEFRL, ERrufdenae, IJIﬁﬂs:SaM 10U

nedidswBgUEIR LN urnsbiTafsadabuenasiuy

Mame —Surname f&'a—u'ljaqa}.v - Attendant (ji&hs:31)/Firewateh Personnal Chidns:FalwyOthersuey
Noar R
P Al g el 40
r[ :’."ha_{fj-.'\ :)"‘ ;”;;7 \;"{5‘ Ny
- 1 |

Plant can support the hazardows work permit and prepared effectively to prevent operation failure and accident.
{L.l‘ls.lmﬁraln|mﬁuun':an.au‘uauumsmmuﬁ|éuammmamauUs Hnﬁnmléalwaﬂaaﬁuaunmmn&ns uaumsuﬁmifmﬁaa]

Work Supervisar Sign: e Date: (UR) STL177 Tima: (&) e
Contractor Signi: - Date: (GUR) = Time: (&) -
Opemtion Engineer Sign: Cheopmat Date: (3url) SI2ILs Time: inar) 10. 00
Safety Acknowledge Sign™: ARy Date: (3UF) JEREES Time: (081 16,60
Shift Leader Sign: W/ I b Date: (3uf) S/t /(% Time: {ida} fo va.
Operation Manager Sign: {@.ﬂg/ Date: (3L S/ /Iy Time: {10an) jJ od
Plant Manager Sign: M Date; (GL7) Time: (1a1)
~ B. WORK PERMIT EXTENSION RECORD, Shift by Shift (rs#eTuaiitus, nzsions)
Work Supervisor Sign: Date: '(ﬁuﬁ) Time: (10a)
dpalatim Enginear Sign: Date: (:Tuﬁ) Tima: {3a)
- Safaty Acknowledgs Sign*: Date: (35U Tirme: §2an)
g} Shift Leader Sign: : ’ Date: (UM Tirns: (387
Operation Managar Sign: Date: [ﬁuﬁ) Tirte: {1087)
Flant Manager Sign: Date: (U} Time: (1087

The Hazardous Work Permit is valid for onty one shift duration. The extension is allowed but not more than 1 times. The atmosphers and site is re-evaluated at work leader
shift change and a new pemlt must be chtained by the on-coming work leader. After 1 time extension, If work is not complete, new Permit form is required.
(usyryrinusunsedongrtionarisdu Aadawrsnsisagintonsiusialuoyrymm nismsovasudmwiuRriu TRkontnsAulnuRuEsItUAsnsovamwing nao
nsaanendir1 mnawdiiaSeauysni dansenvayaadlivuwosuliilv)

C. WORK CLOSEOUT AND GLEARANGE {meTarunaths-uundudmotfinunm
1 hereby declare that all mechanical/electrical teols and devices have been removed, all personnel have been withdrawn. Plant clearad and brought back to normal
operation.FwdBuaTHS Trmsindaudturieionndomaqunsnilwiih naarsurindsauwITINUSIuRidudurseSauSeunn wieunv:lis-uu nauingmo: n1s

A2 LUNG) t

Work Supervisor Sign: . 7W ’D)Wf Date: Gul) | 27/ 1’2 /;%?Tlme: (o) 1% . @0

Contractor Sign: W o, - Date: [5uﬁ} — | Time: (1287) ' -

Operation Engineer Sign: U)’%“R’ Date: (Jutf) [©7 !0?_ / 23 Time: goan) s &) Work Completed
Shift Leader Sign: (/o L Date: (3uf) | 95/ L/ 74| Time: goan) 15.60.

Operation Manager Sign: ﬁ' ‘:@/ Date: [ﬁlﬁ or [1, /}, 7 Time: (12a7) ¥ 5o

Plant Manager Sign: i Date: {5uf) Time: (10aM) ErYES | Ono

*Safety Acknowledge Authorization: SHE, Operation Manager, Mainfenance Manager and Plant Manager, respectively.

ESM3-Sa-P-01; Permil to Wark System Altechmenl_2; Hezandous Work Permil Form_Revi(2



] \’G ULF : SAFETY CHECKLIST - Type B (s'mn'lsnsavaaunmudaanﬁwmn ﬁ)
: This chackist is a safety check for CG‘NF[NED SPACE ENTRY or HOT WORK Task
TuunsovdeunIAoArTEUs: N0 |ﬁuuuuasoaraauqﬁtuémma'mhﬂammn HSo nuﬂﬁelﬁﬁammﬁun&ds-maw]

ZTo 5e4] %7

Loeauonofwuk(amurwm"m o Ce,v ‘l prew[cm’ ,.L)wmmmnm
i

.Deacdpﬁmofworktﬁmma: . PF‘\ Abr'gl ve?&Cc‘, OI\ ﬁ'x’i C"""lf(.lw_ 9?0(‘.’(‘:’_ -

| 19.5%-23.5%
Flammable | <t0%LEL 0 © o
Other: L - ~ B
'Temper;ab.'lreCundillon I <40 °C. - - -
s T
Test parformed by Operation Englheer i B s e
Acknciwledge reeult (Work Supervisor) Sl IS | Mo | _
ol Teating must e car ‘ou:l:::..' tering anciduring performing task. The' ron:lnetestrngilalsb‘teqr.ind.minmmofmtlngwou[dbemmous.hm.suminm. .

~.1 or £ hours dspgndingnn conclitions that mﬁghi -affect to aspheic condition 311 iha wnﬁnﬂdspaue Ifths eonfined epaco vacant fur mor than 30 mimites,
( ,the atmosphere must be tested before anyonare—euﬂerstl‘ne space. . :

MGA ALTAIL Gxn i ;. i TN

PREPARATAION. (n1sinSoumsriani) S -

H Isolate with lock dnd tag ' . : - El Cordinuous venulat:on established
hmsstmenwiaw, Sennmisazivoule) o (ﬁlﬁﬁnm.uwmmnadﬂamdoa}
Cleaned, drained, washgd, and purged-incl. infet or ' Posses Confined Spacé Entry certificate and- Valld
discharge lings, instrument connections and loops: ' humseusumsiwuiuiUeMIA) a
'ﬁ.‘ms_mnmu's:q-_m, d-ma@nﬂganﬂziﬁnﬁumswaanmn Possed Medicel Check-up report and valid
s-.i.ru, He. tieaﬁﬂaﬁ'n-eah, yasiefinun) e 1 (ﬂuwmmwmnﬁwﬂs;udﬂwmuﬁlmmmw_&mﬁﬁmw- :

E[ Procedure reviewed with each-workers |:| Working sign posed, boundarias established
' dmnunmam-wunamwrmunu@nuﬁmunao)‘ _ : hmsantheifieu, fumenwufl
( N D Employeas informed of confined spacs hazards ’ . _ )ﬂ _Aﬁenﬂa_nt stationed UnEémiiﬁﬁﬁ;qﬁuﬁﬂ] -
| @nsrcsnswmisssinome ity Initial asmopheric completed GhanwonAriauBuaTdo)

D Desenbe methud of rescue ts-uasmszbsnhaaldalnmnnqnmwﬁ%uuwanms
EQUI/F"MélT nequunEn FOR ENTRY AND WORK (gwmﬂwnu&mammm o .
Diract readIng gas detector ~ Safety hamess and lifelinas T D Hoisting-equipmenit - -

[ln§ad5mﬁaﬁmné1uﬁ‘ﬂmnumso] U wsadolsmazanigonitn) : _ o {Unsnindimazinson)

queredcammunfcaﬂon D Resplrator ' D_.E'rotecti\gecloﬂjing
/{qﬂﬁ’snﬁoms; o " efambemeTomtiann) " (galaofig

Lightng - =~ Il SCBA oralr purifying respirators for entry and standby personnel M -Fire extinguisher
/{éUmmaaoadﬂa} _ (rSenasasourelosa:iiismmas) o _ " {fiuwED

- Method of Communication wﬂh Attendant and site's Cantrol Room :
{s-qﬁﬁmsﬁmﬁusmdﬁalﬁdﬁﬁﬁn?a.@msﬁa nméaami’iuﬁaamunmmfsﬂvfm It anqﬁaa'ls. unnda, étamsn‘lad'ruUmInunsu |Uumu]nsa||unanms

;}w

-SafetyAcknawladgeAulhnrluﬂon 1 . - -~ |pee: - L7 . 7., Mmer |y oo
{Print Name: a485) S m?*ﬁ_ - ey ;_\‘3 13185 e, | e o
[ Work Supervisor S R T | L0.00
'(Pmuu'm : avd0) gc"“rt'_,»_\-.-(". - |ﬁ_,ﬁj_._ N (3 /d B (,m} S

ESMS-Sa P-01 Permlt—to—WorkS\(stm - o B - ATrACHMENT-d- Safetychecklists Rev.01

R e
s T




hw&cam._s_._a:um.n?moa __ﬁ_:d._

[ Waringiighing provided.
Eimeaﬁ%_._i
E nogs_nz_uas,:noiamﬂi
gﬁec%a._..__z._ﬁum.ﬁ&znﬂ.aoii .
[ JSAiprocedure roviewed and
P B O OO,

D Combustidle. _._._&o:&m _Sv» away ouer ._= m;-

D ZmﬂE._ flooc openings ngﬁq :
. {PuRimaDmsURDosuas __._si_..m. v
) _u Combimiitle gas tested, - ‘.

AEJEE&E._a_ustE:_m:S& P
. T
[ Fie axgw_.-&m«u__ﬂnmiu mmn : ru.smﬂ mh..ma_w .
?y_sg_.ﬁ,_a:_sﬁnwau&zﬁc waﬁ_uam_._nnmsa

] _.,,a__un_m;v.cs%ﬂ_ :

A_sacc.zcaﬂ.cau__ N s
D Lifting _nsn.n_._m;_w._.niné. ed:
nunausswETRt OISV LR

] Ceam OPCralors S_anow_nﬂ_.”.
E:ucs:w:m:ﬂ.&cmo.iéé_ﬁ:& )
D Posses crane __..w_una:a_.. Séanw—m

AE._ :sB:F&Sﬁc:m:E::n:Suu
u Insulated tools ...E_.!mm and n.__m._m_.-m
Anﬁcuuéiﬁﬁn_azua&agai

ﬁwﬁ n_cmuq_:uaca._ﬂémnm:m.d ...... !._5&

_hmmn_ ,»a_.....cmm ‘rsondl dosi .u...
L = {Gamiouounsn usm&au:_.s B._sa_._i_u?_.ﬁ.ﬁu._ﬁy
- l_n.m_ﬁ nxc_._m..__w:n_.._.n___._mmm _mwﬂ mr .mn‘w i_&mnn

[ uw Ho.s_smeﬁ,_@_im&. n_ﬁ_«_.y-.__un_ i Bi: mnm-o_ﬁ_ua_._cn:sﬂi

ﬁm;_.._mamué;mmp_._m_n_imm i
B Toatslequipment are i, &n_méiziﬁaﬁﬂf o
ﬁ_m_mo._:ﬂrc:ﬂswuumuismm:?_é_ ﬂE__Sﬂcm_mussn_Jm&imma&
E mm?nun:un?r:iﬁavsuin

Wsauigﬁs,_:asa..ﬁzcsa..s_:gmu R

O Fam___nsw aﬂana:ﬁs_as« _m auSn._mu_._s.us..-._scaa&

Aqs_smugmﬁnnmﬂ_hmmm:a

ﬁéo_.__..m.w_v me__s qam,_:ﬁ

E 13_! mmqeG mn_.-_!._n:.h _nmnﬁu

. || T3 Fire extinguishér provided

. ma..-_uns_._n_.o-ban._o:unmao_g. : D _u_m_na:.: ol the unm:a-&:u must

D Onc_n- previded-for open floor or
“- orladder maist be strong and stable. b0 fixed and atbeast 80 cm. inwidth. aver X} cm. guard rail provided,
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Thaweesak Boonyong

From: Operation Support Division <ieatopcs@gmail.com>

Sent: Monday, October 8, 2018 10:55 AM

To: Thaweesak Boonyong

Cc: Pairat Klammas; Rungchai Thianpiriya; Prasit Thubtimsai; Ekkarin Jucharoen; Jirawat
Wannajarung; Natthaphat Sawadpakdee

Subject: RE: [GBP] V2L 0N 6D UUATIRADUNANBUUUGDLTDY (CEMS)

Fau aaunidng
Funsuasu

Best regards,

Akapat Tangkongsatid

Operation Support Division

IEAT Operation Center

Industrial Estate Authority of Thailand
Tel: 086-375-0290

Fax: 02-651-7350

From: Thaweesak Boonyong [mailto:Thaweesak.bo@gulf.co.th]

Sent: Monday, October 8, 2018 10:42 AM

To: ieatopcs@gmail.com

Cc: Pairat Klammas <Pairat.kl@gulf.co.th>; Rungchai Thianpiriya <Rungchai.th@gulf.co.th>; Prasit Thubtimsai
<Prasit. Th@gulf.co.th>; Ekkarin Jucharoen <Ekkarin.Ju@gulf.co.th>; Jirawat Wannajarung <lJirawat.wa@gulf.co.th>;
Natthaphat Sawadpakdee <Natthaphat.sa@gulf.co.th>

Subject: [GBP] veifousoszuunsnaounaisuuvaeiies (CEMS)

Feu n1stiane

TaalWsinginuln (Gulf BP) L3 fail 4W a1 aanziden w.88(2) - 1/2558-tyua Usznaunianig uamnszudliinine
TnasnnaEaudan AAINITHAR 137 lNzdms et N6 1aad 888 uy 1 Anuatituin anauelzau dsudn
WIzuAIATaY s Anrtat udaamadaussuuuazaza g i ludenntad liAunts i dhaaanuistlszimalng

Tudud 1 wawAANIsEW 2561 (COD)

v v
o a a o ]

9 131 20189928 IBeATiayaIsULAIIAADLNARHILILFABLNAY (CEMS) INaaamaNsaniy nwa AILEIun 8

pla1Ax 2561 luguhl
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R

Sh,

AR Yryead

.(G ” Thaweesak Boonyong | EHS
Sau Gulf BP Company Limited

87 Wireless Road, M Thai Tower, Lumpini, Pathumwan,
Bangkok 10330, Thailand | Tel: +66 2610-5555 | Fax: +66 2610-5566 | www.qgulf.co.th

Disclaimer :-

This e-mail is confidential and intended solely for the use of the individual to whom it addressed. Any views or opinions presented are solely
those of the author and do not necessarily represent those of Gulf Group. If you are not the intended recipient, be advised that you have received
this e-mail in error and that any use, dissemination, forwarding, printing, or copying of this e-mail is strictly prohibited. If you have received this
e-mail in error, please contact the sender and delete this e-mail immediately. E-mail transmission cannot be guaranteed to be secure or error-fee;

and should not be seen as forming a legally binding agreement unless otherwise stated.
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Full Load (Peak)

20 ppm 1.0 g/sec. 4.8/5.4 ppm
120 ppm 60 ppm 7.4 g/sec. 48 /54 ppm
60 mg/m3 28 mg/m® 1.8 g/sec. 22.4 /25.2 mg/m®
690 ppm 690 0 552 /621 ppm

Partial Load (off peak)

20 ppm 0.8 g/sec. 4.8 /5.4 ppm
120 ppm 60 ppm 5.5 g/sec. 48 / 54 ppm
60 mg/m3 28 mg/m® 1.3 g/sec. 22.4 /25.2 mg/m®
690 ppm 690 0 552 /621 ppm
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PURPOSE OF THE SYSTEM

The gas turbine generates a flow of pressurised hot gas which is converted into mechanical energy,
which is driving a generator via a gear box.

Figure 1, SGT-800 Gas Turbine

GENERAL DESCRIPTION OF THE SYSTEM
Refer to P&ID: 2914483

The SGT-800 Gas Turbine operates in a simple open cycle with straight air and gas flow through the
turbine. It can be divided into three main sections, the compressor, the combustor and the turbine.
The compressor draws filtered air from the ambient and compresses it. The compressed air enters
the combustor where it is heated by the fuel. The hot gas is expanded through the turbine which
drives the compressor and external load. The hot gas is exhausted in the exhaust diffuser. The three
main sections are mechanically interconnected, but are modularised and can be handled separately.
The output of the unit is controlled by the firing temperature and the gas flow through the turbine. The
continuous rotor speed is 6600 rpm.
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MAIN COMPONENTS

Inlet housing

]

Figure 2, Inlet housing section

The inlet housing consists of the inlet casing and the inlet piece which smoothly directs the incoming
air to the first compressor stage. The inlet casing is equipped with a view glass and made of
composite which is light and has a built in noise reduction capability. The inlet housing also contains
the compressor wash nozzles, see system description for compressor washing system SDB.

The inlet piece contains bearing housing no.1 and the quill shaft, connecting the gearbox to the rotor.
The inlet piece has seven load-carrying hollowed struts, which also contain lube oil pipes to the
bearings as well as electric cables for the speed and optional vibration transducers. They also convey
seal- and oil ventilation air. Standard vibration transducers are located on the outside of the casing.
Absolute axial displacement of the rotor is measured. The inlet housing is bolted to the compressor

casing.
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Compressor (fifteen stages)

10th Stage

5th Stage

3rd Stage

Figure 4, Compressor section

The fifteen stage axial flow compressor has three major parts, a rotor, a pressurised casing covering
the first ten stages and an inner casing carrying the rear stages.

The first three rows of guide vanes are variable, actuated by a spindle control mechanism and a
variable speed electrical motor.

There are holes and slots for extracting air downstream, after stage 3, 5, 8 (internal) and 10.
Regarding the use of extraction air from stage 3, 5 and 10, see system MBH10. The air cooling
cavities between turbine discs 1/2 and 2/3 respectively, as well as cooling for the second blade, is
supplied from the 8th stage extraction.

The compressor casing, covering the whole compressor section, is vertically split to facilitate service
and replacement of components. The casing carries the guide vanes for the ten first stages and
contains the rear compressor guide vane carrier.

The rear inner compressor stator, that carries the guide vane stages 11-14, is made material with low
thermal expansion to allow small tip clearances and high performance.

The guide vanes have a segmented design and are fitted in the casing by tangential groves.

The compressor has a total of eighteen plugged boroscope holes. Boroscope inspection can be
performed on all stages except stage 7 and 15.
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The compressor rotor is built up from a number of fully electron beam welded discs, onto which the
intermediate shaft is welded. The first four rotor blades are made from chromium steel in order to be
corrosion resistant. The blading is uncoated and has a high surface smoothness for low deterioration.
The rotor blades are fitted to the disc in dove tail shaped slots.

Combustor (annular type)

2 Ty

L ——E

Figure 5, Combustor section

The combustor consists of the central casing and the combustion chamber.

The central casing is a circular design containing the compressor diffuser, guiding and dividing the
flow from the compressor discharge around the combustion chamber, to the cooling air entrances.
The combustion chamber is of annular type (covering the whole circumference). The operating
principle of the combustion chamber wall cooling is similar to a counter flow heat exchanger. The air
enter through slots near the turbine inlet, cools the combustion chamber wall by convection, enters
the burners through a hood and mixes with fuel and combustion takes place. The hot combustion
gases then expand through the turbine. The cooling of both the liners and the front panel (were the
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burners is located) is based on a non-dilutive design. This means that all air goes through the burners
and takes part in the combustion. However, a small portion of the air enters the combustor through
the damping holes on the front panel to reduce combustion dynamics. Fuel is injected into the burners
by 30 fuel injectors with full dual fuel Dry Low Emission (DLE) capabilities.

Burner 26 is used as a ignition burner and the ignition is provided by a spark igniter and a spark plug.
During ignition burner 26 are supplied with ignition gas from a separate system. When the ignition
flame is detected by the flame detector fuel is supplied to the remaining burners and burner 26 is
switched from the ignition gas system to the main fuel system.

Cone head with fuel

injection (Main and pilot
liquid fuel, main and pilot
gas fuel)

Film air holes for creation of wall
boundary for flash back elimination

, Pilot gas

holes

d X ‘f‘-‘* '."-l__
Compressor air\\ AR _ < Sz

Mixing tube

Pilot gas pipe

Combustion mixture at

burner outlet
Figure 6, DLE Burner 3rd generation

There are two flame detectors in the combustion chamber. The flame detectors are located on the
upper half of the annulus, both indicating main flame. There are a total of 44 access holes for
inspection of the combustor.

When operating on gaseous or liquid fuels, the burners are working according to the lean premixed
combustion principle. This principle will ensure a low flame temperature and the formation of small
amount of thermal nitrite oxides and carbon monoxide. Injection of steam or water is not required from
combustion point of view and is not a power boosting option for this gas turbine.
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The hot gas side of the combustion chamber is protected by Thermal Barrier Coating (TBC) for life

extension.

At the combustor wall there are 3 pipes connected to 3 sensors outside the central casing. The
sensors monitor/measure the fluctuations (pulsations) in the dynamic pressure. For more information,

see system description MBX — Pulsation monitoring system.

Turbine (three stages)

e

L

e

T

Figure 7, Turbine section
The three-stage turbine comprises:
e the stator which is carrying the guide vanes
¢ the rotor assembly, bolted to the intermediate shaft
¢ the outlet casing

The guide vanes inner surfaces have honeycomb seals to prevent gas leakage, while outside first and
second blade abradable seals are used to withstand slight tip rubbing. A honeycomb seal is used for

the third blade.
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The rotor blades as well as the guide vanes are precision cast. Stage one and two are internally
cooled and stage one has a film cooling (see section “Cooling and sealing air”).

The surfaces on the first and second stage are coated for corrosion protection and life extension.
Blades are unshrouded, except for stage three.

The third guide vane is a double vane while stage one and two are single.

The rotor blades are fitted to the disc in fir-tree shaped slots.

Bal. Piston Air
(Compr. St 10)

Seal air
Compir. st 3/5)

Vibr. Transducer

/ Lubrication oil

\ Vibr. Transducer

Bal. Piston Air
(Compr. St 10)

Bal. Piston Air
(Compr. St 10)

Qil drain

Vibr. and Temp

1 drai
Oil drain transducer

/

Jacking oil

Figure 8, Turbine outlet casing

The turbine stator has a cylindrical ring design. Operating at higher temperatures the casing circularity
can be maintained and the turbine running clearances and aerodynamic losses be kept at a minimum.
The turbine stator flanges are cooled to reduce clearance and improve efficiency.

The outlet casing contains bearing housing no.2 and has seven insulated load-carrying hollowed
struts, which also contain lube oil pipes to the bearings as well as electric cables for vibration
transducers. They are also used to convey seal air.

There is no separate oil mist pipe, instead the waste air is taken out by the oil drain.

The outlet casing is mounted to the turbine casing and connected to the turbine diffuser via a bellow.
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Bearings

The gas turbine rotor is carried by two bearings, no 1 and 2 numbered from the inlet to the exhaust.
Both bearing casings are kept sub atmospheric.
Bearing no 1 is a combined thrust bearing and journal bearing both of tilting pad type. Bearing no 2 is
a journal bearing of tilting pad type. The journal bearings are both of the 5-segment type and the
thrust bearing has 10 pads. The thrust bearing has also 17 smaller support pads on the opposite side.
The bearings are equipped with temperature sensors and vibration pick-ups, the latter being

horizontal and vertically fitted on the outside of the bearing housing.

During operation, oil is continuously supplied to the bearings. Return oil from the bearing casings is

led back to the lube oil tank by gravity.

See also the lubrication oil system description, MBV.

\\ {
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| ,
LFBF:%; Radial
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——

Jacking oil

Reverse
thrust
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Figure 9, Bearing #1 in housing
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Cooling and sealing air

At a number of locations air from the compressor is used for cooling and sealing purposes. The air is
taken from six different pressure levels, depending of use, in order to minimise process losses.
Please also see the cooling and sealing air system description, MBH Cooling and Sealing Air System.
Cooling air is used for cooling the turbine casing, vanes, blades and discs. Sealing air is used to
prevent hot gases from entering or oil mist from leaking out from the bearing housing. In order to
decrease the thrust load on bearing no 1, a balancing piston, fed by air from compressor stage 10,
has been designed downstream turbine disc 3.

41
Stage 10

G o AR

Stage 15
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pun
U
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Figure 10, Cooling air - turbine
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Owner Doc #: ICS-GBP-002-M-090-207
ICS Doc#: 12915-GBP-DOCO005

Cooling Tower Data Sheet

Owner Doc #: ICS-GBP-002-M-090-207
Vendor Doc #: 12915-GBP-DOC005

Mechanical Draft Cooling Tower

CUSTOMER MANUFACTURER
TEC Industrial Cooling Solutions, Inc.
12SPP Project - GBP 1457 Ammons St, Suite 206

Requisition #: HXEF001 Lakewood, CO 80214

10PAD91ANO0O1,
10PAD92AN001 and
Item #: 10PAD93ANOO1 Phone (303) 462-2000
Specification No.: Work No.: BC-0231-22
Inquiry No.:
Date of Origination: Date of Submittal: April 24, 2017
Revision Level: Revision Level: B
GENERAL
Selection|Counterflow
Tower Model|3CFC-363632-22

Type

Mechanical, Induced Draft

DESIGN AND OPERATING CONDITIONS
Circulating Water Flow, m"3/hr:
Hot (inlet) Water Temp., (°C)
Cold (outlet) Water Temp., (°C)
Wet-Bulb Temp. (ambient), (°C)
Tower Pump Head, m.
Total Fan BHP (kW)
Drift Loss, % of Circulating Flow
Evaporation Loss (at design), %
Design Wind Load, km/hr
Design Seismic Load, %G
Noise 1m far from Cold Basin/1.5mGL
Noise 1m far from Fan/on wet deck

Cooling Duty for 3-Cell Cooling Tower

7431.3

43.7

33.7

28.7

8.08

299.1

0.004

1.55

138

Zone 1

82 dB(A)

85 dB(A)

STRUCTURAL DETAILS
Number of Cells
Fans / Cell
Total number of Fans
Cell Length (Longitudinal), ft.
Cell Width (Transverse), ft.
Cell Configuration (Inline or Back-to-Back)
Tower Length (Longitudinal), mm.
Tower Width (Transverse), mm
Tower Height (Basin Curb to Fan Deck), mm.
Fan Stack Height, ft.
Overall Tower Height, ft.
Inside Basin Length, ft.
Inside Basin Width, ft.
Basin Depth, ft.

10970 mm

10970 mm

Inline

33719

11473

9750 mm

9 2743 mm

41 12493 mm

109 33218 mm

42 12803 mm

5 1500 mm
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Owner Doc #: ICS-GBP-002-M-090-207
ICS Doc#: 12915-GBP-DOCO005

STRUCTURAL / DISTRIBUTION DETAILS
Hot Water Inlet - Number
Nominal Diameter, in.
Description
Height of Dist. Inlet Pipe Above Basin Curb, mm.
Access to Top of Tower
Shipping Weight (kg)
Operating Weight (kg)

3

30

Low pressure, downspray

6550

Stairway and emergency ladder

44663

89825

MATERIALS OF CONSTRUCTION
Framework Members
Casing
Fill Media
Fill Support
Drift Eliminators
Spacer
Fan Stacks
Louver Material
Partitions
Fan Deck
Water Distribution - Type
Material
Lumber Pre-Treatment
Type of Treatment
Iltems Treatment
Splashers or Spray Nozzles
Stairways and Handrail
Structural Connectors
Bolts, Nuts & Washers
Anchor Connectors
Nails/screws
Anchor Bolts
Furnished by:

Reinforced Concrete

(RC) by others

Reinforced Concrete

(RC) by others

PVC

Reinforced Concrete

(RC) by others

PVC

N/A

FRP

Reinforced Concrete

(RC) by others

Reinforced Concrete

(RC) by others

Reinforced Concrete

(RC) by others

Low Pressure - Downspray

RC Header, PVC Lateral Piping

N/A

N/A

N/A

ABS

HDGS/RC

(RC) by others

NA

SS

HDGS

SS

HDGS

ICS

MECHANICAL EQUIPMENT - FANS
Type or Model
Manufacturer
Diameter, mm
Number of Blades
Fan Speed, rpm
Tip Speed, m/sec
BkW per fan (motor output)
Blade Material
Hub Material

Axial Fan

APT-22K

Hudson

6705

6

185.8

65.24

99.7 kKW

FRP

HDGS with SUS304 Hardware

20of 3



Owner Doc #: ICS-GBP-002-M-090-207
ICS Doc#: 12915-GBP-DOCO005

MECHANICAL EQUIPMENT - FANS
Total Static Pressure, (mm. H20)

Velocity Pressure, (mm. H20)

Air Delivery per Fan, m~3/hr
Fan Static Efficiency, %

24.08

6.73

1,282,928

70.2

MECHANICAL EQUIPMENT - GEAR REDUCER
Number per Tower
Type
Model
Manufacturer
Reduction Ratio
AGMA Mechanical H.P., rating
Service Factor at Reduced H.P. of Driver
Number of Reductions

3

Right Angle / Self-Lubricating

1311

Amarillo

8

348

2.3

2

MECHANICAL EQUIPMENT - DRIVESHAFT
Number per Tower

3

Type|Full Floating without lubrication
Model[LRA650.424SS
Manufacturer| ADDAX
Drive Shaft Material|SS316
Coupling Material{SS316 & Composite
MECHANICAL EQUIPMENT - DRIVER (Motor)
Number|3
Kind|Electric Motor
Type|TEFC
Manufacturer|ABB, M3BP 315SMB 4G
Rated kW {110
Full Load Speed, RPM|[1485
V/pH/Hz|400V+5% / 3 / 50HZz+1%
MECHANICAL EQUIPMENT - Vibration Switch
Number|3
Model |685B0001A11
Manufacturer|IMI
Material| Aluminum Alloy

Alarm Setpoint
Alert Setpoint
Frequency Response

10 to 100% of Vibration Range

10 to 100% of Alarm Setpoint

2-1000 Hz
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Axial fans
Warnings and instructions for use
Translation from the original language

Reproduction of the fan identification plate
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Excerpt from the Declaration of Conformity

F.Ni Ferrari Ventilatori Industriali S.p.A
36071 Arzignano (Vicenza)

3. Via Marchetti, 28
FERRARI Tel. +39 0444 471100

INDUSTRIAL FAN TECHNOLOGY
- 34\ —— Fax +39 0444 471105
http://lwww .ferrariventilatori.it

DECLARATION OF CONFORMITY
Pursuant to Annex IIA of Machinery Directive 2006/42/EC

The Manufacturer: F.1li Ferrari Ventilatori Industriali S.p.A.
Via Marchetti, 28
36071 Arzignano (VI) — Italy

DECLARES

under its own responsibility that the machine denominated “industrial fan”:

e 20f118 MVA 02 update 1 - January 2013



FERRARI

Main Index
DECLARES 2

UNDER ITS OWN RESPONSIBILITY THAT THE MACHINE DENOMINATED “INDUSTRIAL
FAN”: 2

1 INTRODUCTION 8
1.1 Purpose of this manual 8
1.2 Safety symbols used in this manual 8
1.3 Safety symbols used on fans 9
2 GENERAL INFORMATION 10
2.1 Definitions, basic principles, terminology used and correlated documents 10
22 Construction details of axial fans 11
2.2.1  Versions and motor positions 11
2.2.2  Flow indications 11
23 Fan identification 12
24 Description of fan 13
2.5 Envisaged use and foreseeable uses according to experience, and prohibited uses 14
2.6 Life cycle of fan 15
3 WARNINGS AND MAIN SAFETY INDICATIONS 16
3.1 Installation instructions: general information 16
3.2 Installation type A: Instructions for assembly, installation and connections 18
3.3 Installation type B: Instructions for assembily, installation and connections 21
3.4 Installation type C: Instructions for assembly, installation and connections 22
3.5 Assembly and fastener diagrams for fixing guards 23
3.6 Installation type D: Instructions for assembly, installation and connections 27
3.7 Risks involved in foreseeable incorrect handling and/or abnormal uses based on
experience 28
3.8 Other risks related to fans pursuant to UNI EN ISO 12499 29
3.8.1  Specific risks with fans during installation 29
3.8.2  Specific risks with fans during maintenance 29
3.8.3  Environmental risks 30
3.8.4  Vibration risks 30
3.8.5  Operating speed risks 31
3.8.6  Noise emission risks 33
3.8.7  General information on noise emission data 35
4 TRANSPORT, MOVEMENT AND STORAGE 141
4.1 Lifting and movement 41
4.2 General warnings for lifting separate fan parts 41

MVA 02 update 1 - January 2013 e 30f118



FERRARI

4.3 Fan lifting instructions 42
4.3.1  Lifting version 1-9-12 axial fans 42
4.3.2 Lifting version 4 axial fans 44
4.3.3 Lifting version 8 axial fans 45
4.3.4 Lifting fans packed in crate 46
44 Storage 47
5 INSTALLATION 48
5.1 General information 48
5.1.1  Minimum installation distances 49
5.2 Assembly of axial fans 51
5.2.1 Version 4 axial fans 51
5.2.2  Version 1 axial fans 52
5.2.3  Version 9-12 axial fans 53
5.2.4  Version 8 axial fans 54
5.3 Installing and adjusting drive belts and final checks 55
5.4 Electrical connections 56
5.5 Connection to ducts 59
6 CHECKS TO BE MADE BEFORE AND AFTER STARTING 60
6.1 Preliminary checks 60
6.2 Checks to be made with fan fully operating 61
6.2.1  Visual checks on guards 61
6.2.2  Checking and cleaning parts in contact with fluids 62
6.2.3  Visual checks on impeller and casing 62
6.2.4  Dimensional checks 63
7 AXIAL FAN OPERATING MALFUNCTIONS 64
71 Most frequent malfunctions 64
8 MAINTENANCE 66
8.1 Bearing lubrication 67
8.2 Checking spherical roller bearings 70
8.3 Checking self-aligning ball bearings 71
8.4 Adjusting drive belt tension and cleaning belts 72
8.5 Flexible couplings 73
8.6 Filters and pressure gauges 75
8.7 Flexible anti-vibration joints between the fan and ducting 75
8.8 Checking and cleaning parts in contact with fluids 76
9 TECHNICAL CHARTS 77
e 40f118 MVA 02 update 1 - January 2013



FERRARI

9.1 ST supports versions A— AL - B - BL 77
9.2 Standard supports and bearings installed on fans with transmission 78
10 DISMANTLING AND REASSEMBLING ESSENTIAL COMPONENTS 79
10.1 Fan impellers with steel hub 79
10.1.1  Assembling impeller 79
10.1.2 Dismantling impeller 83
10.1.3 Adjusting blade angle 86
10.2 Fan impellers with aluminium hub 87
10.2.1  Assembling impeller 87
10.2.2 Dismantling impeller 90
10.2.3 Adjusting blade angle 91
10.3 Replacing drive belts 92
10.3.1  Assembling and dismantling pulleys 92
10.3.2 Assembling and dismantling drive belts 97
10.4 Replacing shaft and bearings on one-piece support 99
10.4.1 Dismantling shaft on one-piece support 99
10.4.2 Reassembling shaft on one-piece support 104
11 FINAL DISMANTLING AND DISPOSAL OF FANS 110
111 Version 4 axial fans 111
11.2 Version 1-9 axial fans 112
11.3 Version 12 axial fans 113
12 TECHNICAL APPENDICES 114
12.1 Tightening torques for nuts and bolts 114
12.2 Checklist before starting fans 116
12.3 Programmed maintenance intervals 117
12.4 Energy efficiency measurement system 118
MVA 02 update 1 - January 2013 e 50f118



FERRARI

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Index of Diagrams

2-1 Axial fan versions

2-2 Flow indications

2-3 Identification plate of fan described by this manual
2-4 Key to reading fan identification plate

2-5 Example of version 9 with fan components indicated
3-1 RC mesh guard

3-2 RG mesh guard

3-3 RS mesh guard

3-4 RD mesh guard

3-5 RE mesh guard

3-6 RT mesh guard

3-7 Assembly diagram for RC mesh

3-8 Assembly diagram for RG mesh

3-9 Assembly diagram for RS mesh

3-10 Assembly diagram for RD mesh

3-11 Assembly diagram for RE mesh

3-12 Assembly diagram for RT mesh

3-13 Positions of measurement microphones

4-1 Example of lifting version 1 axial fans

4-2 Example of lifting version 9 EF axial fans

4-3 Example of lifting version 9 EB axial fans

4-4 Example of lifting version 12 axial fans

4-5 Example of lifting version 4 EF axial fans

4-6 Example of lifting version 4 A ES axial fans

4-7 Example of lifting version 4 B EF axial fans

4-8 Example of lifting version 8 axial fans

4-9 Example of lifting fans packed in crate

5-1 Minimum installation distances with intake duct
5-2 Minimum installation distances with free intake
5-3 Assembly of version 4 axial fans

5-4 Assembly of version 1 axial fans

5-5 Assembly of version 9 and 12 axial fans

5-6 Assembly of version 8 axial fans

5-7 Diagram of electrical connections for one-speed and two-speed motors
5-8 Example of positioning of external terminal box
5-9 — Assembly tolerances for flexible joints

5-10 Minimum installation distances with intake duct

8-1 Checking radial clearance on bearings

11
11
12
12
13
20
20
20
20
21
21
24
24
25
25
26
26
36
42
43
43
43
44
44
45
45
47
49
50
51
52
53
54
57
57
59
59
70

e 60f118

MVA 02 update 1 - January 2013



FERRARI

Fig. 8-2 Axial movement s 71
Fig. 8-3 Checking drive belt tension 72
Fig. 8-4 Axial play 73
Fig. 8-5 Angular misalignment 73
Fig. 8-6 Parallel misalignment 73
Fig. 9-1 ST supports versions A— AL - B - BL 77
Fig. 11-1 Exploded view of version 4 fan 111
Fig. 11-2 Exploded view of version 9 fan 112
Fig. 11-3 Exploded view of version 12 fan 113
Index of Charts

Chart 3-1 Installation types supplied and mesh guards used 19
Chart 3-2 Fasteners fixing mesh guards 23
Chart 3-3 Acoustic power emitted Lw(A) (dBA) 37
Chart 3-4 Acoustic power emitted Lw(A) (dBA) 38
Chart 3-5 Acoustic pressure emitted Lw(A) (dBA) 39
Chart 3-6 Acoustic pressure emitted Lw(A) (dBA) 40
Chart 5-1 Sequence of operations for assembly of version 4 fans 51
Chart 5-2 Sequence of operations for assembly of version 1 fans 52
Chart 5-3 Sequence of operations for assembly of version 1 fans 53
Chart 5-4 Sequence of operations for assembly of version 1 fans 54
Chart 8-1 Quantity of grease for first filling of supports and bearings on fans with transmission 68
Chart 8-2 Relubrication intervals and quantity of grease according to fan rotation speed 69
Chart 8-3 Checking radial clearance on bearings 70
Chart 8-4 Tightening angle, axial movement and minimum residual clearance on ball bearings 71
Chart 8-5 Setting drive belt tension: test load and deflection 72
Chart 8-6 Technical characteristics of flexible couplings 74
Chart 9-1 ST supports versions A— AL — B - BL 77
Chart 9-2 Standard supports and bearings installed on belt-driven fans 78
Chart 10-1 Tightening torques 96
Chart 11-1 Component materials of axial impellers 111
Chart 12-1 Tightening torques M for bolts with ISO metric threads 114
Chart 12-2 Tightening torques for blade fixing bolts on fans with steel hub 115
MVA 02 update 1 - January 2013 o 70f118



Ca]
EERITAR

i

CAUTION:

Fan operation within a very broad range of operating speeds may lead to increased vibration
in correspondence with a specific resonance frequency of the system of which the fan is only a

& single component.

Avoid working at speeds coinciding with structural resonance frequencies, and if this is not
possible, modify some variable that can change the resonance frequency of the system, for
example by using vibration dampers of a different type.

If the rotation direction of a fan must be inverted, or if it must be restarted, this must be done only when the
impeller is in the rest position (total standstill).

CAUTION:

& Inverting the fan rotation direction or starting it with the impeller turning in the opposite
direction may cause breakage of the blades and/or the impeller hub, with the risk of ejection of
metal parts.

The replacement of moving parts with non-original spare parts may be the cause of different operating
conditions with respect to the original design condition (e.g. AISI 304 stainless steel, AISI 316L stainless
steel or Corten).

CAUTION:

& Respect the maximum speeds indicated in the catalogue for the applicable temperature. For
transmission shafts in stainless steel, these speeds must be reduced by 20%. Comply with the
information given on the transmission specifications document supplied with the fan.

Operation at a speed significantly lower than up to 40% of nominal speed (unless otherwise specified by FVI)
may affect the cooling of the motor and bearings, with possible malfunctions due to higher temperatures. For
electrical components, the user and installer are advised to provide adequate protection for the drive system
or motor, with the use of heat detection capsules if possible, and also using a servo-ventilated motor if
necessary.

Resonance phenomena in the structure must be avoided. These may emerge at specific rotation speeds,
and may cause damage to the structure.

2 CAUTION:
Resonance phenomena at low frequencies may cause damage to the structure.

3.8.6 Noise emission risks

FVI designs its fans dedicating attention to the elimination of the noise that they generate. Nevertheless,
during normal operation fans act as a sound source.

The spectrum of frequencies of acoustic emission depends on the dimensional and structural characteristics
of the fan, and also on its application of use (rotation speed, fluid moved, etc).

FVI, in collaboration with TUV, has measured the acoustic emissions of its fans in its own test laboratory in
accordance with the EN ISO 3744 — EN ISO 3746 — ISO 13347 standards.

Tests were conducted with fans similar to those to which this manual refers, and relative values of acoustic
power and pressure are shown in Chart 3-3, Chart 3-4, Chart 3-5, and Chart 3-6.




CAUTION:

A Vibrations and noise emission are directly correlated. Compliance with the instructions given
for correct installation so as to reduce vibrations to a minimum is of equivalent importance for
noise reduction.

Since the noise emitted by a fan can be influenced by external factors that can affect the overall noise level,
such as:

o the dimensions of the environment in which the fan is installed
e the presence of static elements near the fan (e.g. walls)
o the presence of other machines that are also sources of noise emission

FVI invites the user to measure ambient noise levels. It should be noted that the presence of other operating
machines generates a "superimposition of effects" and resonance that multiply ambient noise.

In addition, in cases of restricted environments, or if the fan is installed against walls, the effect of
reverberation and resonance on structures (walls and ceiling) is "exponential".

2 CAUTION:
Avoid positioning fans in areas that could increase the noise risk.

The definition of the risks to workers of exposure to noise is not the responsibility of FVI, which limits itself to
indications of values, levels of uncertainty, standards or criteria used for noise emission measurements.

As envisaged by applicable legislation, it is the user that must assess the level of exposure of operatives to
noise emissions using its own specific procedures, identifying:

e sources of noise and their relative importance
e average exposure times for each operative
o the level of direct and reflected noise

e the noise transmitted by structures and not through the air

2 CAUTION:
Avoid working positions that increase the noise risk for operatives.

CAUTION:

& Reducing exposure times and the use of Personal Protection Equipment will reduce the risks
caused by exposure to noise emissions.

If exposure to noise, in terms of acoustic pressure, exceeds 80 dBA, the employer must provide operatives
with Personal Protection Equipment for hearing. If exposure is equal to or higher than 85 dBA, the employer
must take all possible action to ensure that Personal Protection Equipment for hearing is effectively used.

CAUTION:

& With sound pressures higher than 100 dBA, operatives may approach the fan only if it is not
operating, even if wearing Personal Protection Equipment.
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3.8.7 General information on noise emission data

Level of acoustic power — LWA

This is the average value of acoustic power expressed in dBA (value weighted according to scale A) emitted
into the environment by a fan with ducting on both the intake and exit sides.

The value refers to channelled air with a density of 1.226 kg/m3, at the maximum permitted rotation speed of
the impeller and with operation at the optimum point on the curve.

It is assumed that the fan is positioned in a free space, or in an area of dimensions such as to not cause
significant reflection, and resting on a flat and rigid surface.

The possible contribution to the overall noise level of the noise caused by the motor, the transmission
system and any accessories that may be present is not considered.

In addition, the value of background noise of the installation environment is not considered to be significant.

Level of acoustic pressure — LpA

This is the average of the average temporal values of acoustic pressure emitted into the environment by a
fan with ducting on both the intake and exit sides.

Pressure values are recorded on the measurement surface surrounding the fan (parallelepiped
measurement surface).

Sound pressure measurements are obtained experimentally with 8 microphones located on the reference
surface at a height equivalent to the fan rotation axis (see Fig. 3-13).

The pressure value is expressed in dBA (value weighted according to scale A).

The value refers to channelled air with a density of 1.226 kg/ms, at the maximum permitted rotation speed of
the impeller and with operation at the optimum point on the performance curve.

The measured values refer to a measurement distance of one metre.

It is assumed that the fan is positioned in a free space, or in an area of dimensions such as to not cause
significant reflection, and resting on a flat and rigid surface.

The possible contribution to the overall noise level of the noise caused by the motor, the transmission
system and any accessories that may be present is not considered.

In addition, the value of background noise of the installation environment is not considered to be significant.

The point at which maximum acoustic pressure is found normally corresponds to the exit duct (external to the
ducting), and its value is 3—4% higher than the average value.
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MICROPHONE POSITION

% Measurements external to ducts

Fig. 3-13 Positions of measurement microphones

Reference standards

EN ISO 3744 - Determination of sound power levels of noise sources using sound pressure (engineering
method in an essentially free field over a reflecting plane).

EN ISO 3746 - Determination of sound power levels of noise sources using sound pressure (survey method
using an enveloping measurement surface over a reflecting plane).

ISO 13347 - Industrial fans - Determination of fan sound power level under standardized laboratory
conditions.
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ACOUSTIC POWER* EMITTED Lw(A) (dBA) (1/2)
Axial fans — series with aluminium impeller hub

EF EB | EFR® | EK® | EQ* | EP? | ET®

. 1 1
size ES EF vers.9

93
97
99

250
280
315
355
400
450
500
560
630
710
800
900
1000
1120
1250 107

1400 108
* Uncertainty + 3 dB

99
98
98
99
100
101
101
102
103
107
106
107
106
106

100
100
99
102
102
107
108
104
104
110
110
111
107
108

100
100
99
102
102
107
108
104
104
110
110
111

102
102
103
103
105
105
106
106
111
110
111
110
111

Chart 3-3 Acoustic power emitted Lw(A) (dBA)
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ACOUSTIC POWER* EMITTED Lw(A) (dBA) (2/2)
Axial fans — series with steel impeller
EF/H
size ES/H' | EFH' | vers.9- | EB/H | EFR/P?
12
560 115
630 118
710 122
800 110
900 111 111 111 115 113
1000 113 113 112 116 116
1120 115 115 113 117 120
1250 116 116 114 118 123
1400 117 117 114 119 126
1600 119 119 116 120 121
1800 122 122 117 121
2000 123 118
* Uncertainty + 3 dB

' ducted only on exit

Chart 3-4 Acoustic power emitted Lw(A) (dBA)

2 ducted only on exit and at maximum synchronism speed

® ducted only on intake and at maximum synchronism speed
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ACOUSTIC PRESSURE* EMITTED Lp(A) (dBA) (1/2)
Axial fans — series with aluminium impeller hub
size es' | er' | EF | EB | EFR® | EK® | EQ® | EP® | ET
250 80
280 84
315 87 87 86 86 62 62 67
355 87 87 85 88 90 64 64 72
400 86 86 85 88 93 65 65 78 65
450 89 89 86 89 96 70 70 80
500 88 88 86 89 98 72 71 83 71
560 93 93 87 90 102 75 75 74
630 94 94 87 90 105 68 78 80
710 90 90 88 91 91 74 84
800 89 89 88 9N 94 75 74
900 95 95 92 95 83 82
1000 95 95 91 94 84 83
1120 95 95 91 94
1250 91 91 90 93
1400 92 92 90 93
* Uncertainty + 3 dB
Chart 3-5 Acoustic pressure emitted Lw(A) (dBA)
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ACOUSTIC PRESSURE* EMITTED Lp(A) (dBA)
(2/2)
Axial fans — series with steel impeller hub
EF/H
size ES/H' | EFH' | vers.9- | EBH | EFR/P?
12

560 101
630 104
710 107
800 95
900 96 96 96 99 98
1000 98 98 97 100 101
1120 99 99 97 100 104
1250 100 100 98 101 107
1400 101 101 98 101 109
1600 102 102 99 102 104
1800 104 104 99 102

2000 105 100

* Uncertainty + 3 dB
Chart 3-6 Acoustic pressure emitted Lw(A) (dBA)

' ducted only on exit
2 ducted only on exit and at maximum synchronism speed

® ducted only on intake and at maximum synchronism speed

\
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Project Name: GBP
Project Number: 366
Project Type: EGSI-S-65/315 W
1 Ambient conditions
Item | Data Unit Value
1.1 Temperature minimum °C +5
1.2 Temperature maximum °C +40
1.3 Average relative humidity Yo 78
1.4 | Height above sea level m.s.| <1000
2 Performances
Item | Data Unit Value
OFF PEAK | DESIGN
PEAK
2.1 Suction pressure (package flange) Bar(g) 27.89 27.89 27.89
2.2 Suction pressure (compressor flange) Bar(g) 19.4 19.4 19.4
2.3 Suction temperature °C 10 25 48.9
2.4 Discharge pressure (package flange) Bar(g) 29.66 29.66 29.66
2.5 Discharge temperature (package flange) °C 80 80 80
2.6 Discharge temperature (compressor flange) °C 95 95 95
2.7 Nominal flow rate at normal conditions Kg/h 7117 9173 12427
2.8 Power at coupling KW 195 240 287
2.9 Rotating speed min-1 2980 2980 2980
2.10 Residual oil content at discharge conditions ppm w 0.5 0.5 0.5
2.11 Medium Natural gas
2.12 Max. allowable casing pressure Bar(g) 52
2.13 Max. allowable casing temperature °C 120
2.14 Relief valve set pressure Bar(g) 40
2.15 Hydro test pressure Bar(g) (52 x1.5) + 1
2.15 Settle out pressure Bar(g) 19.4 (Suction pressure)
2.15 Pneumatic test pressure Bar(g) 40 (Relief valve setting) - 3

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without
express authority is strictly forbidden. © ENERPROJECT 2014
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3 Main drive motor
Item | Data Unit Value
3.1 Voltage \ 6600
3.2 Frequency Hz 50
3.3 | Rotating speed min-1 2980
3.4 | Rated power KW 315
3.5 | Insulating class - F
3.6 Hazardous Area Classification 113G ExnAll T3 ATEX 94/9
3.7 Protection mode IP55
3.8 Mounting design IMB3
4 Instrument air
Item | Data Unit Value
4.1 Nominal flow Nm?3/min 0.1
4.2 Supply pressure barg 8
4.3 Supply temperature °C 42
5 Cooling system
Item | Data Unit Value
Min. Norm. Max.
5.1 Coolant inlet temperature °C 35 37.6 40
5.2 Coolant return temperature °C 40 43.9 48
5.3 Supply / Return pressure Barg 4/3
5.4 Coolant flow rate Kg/h < 33200
5.3 Total heat dissipation kW < 320
5.4 | Coolant media (*) Cooling Water

(*) Antifreeze shall be used to avoid any damage to the cooling systems in case ambient temperature can drop below
freezing point of the cooling water.

6 Enclosure

Item | Data Unit Value

6.1 Sound pressure level @ 1,5 meter over the ground under dB(A) 85
free field conditions (with 2 compressors running)

6.2 Enclosure ventilation nominal flow m3/h 15000

7 Condensate drain

N/A

8 Package Dimensions

Refer to layout: 366.0G.001 (EPJ-GBP-002-M-121-214)

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without
express authority is strictly forbidden. © ENERPROJECT 2014
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GAS COMPRESSION SOLUTIONS

9 Lubricating oil

Item | Data Unit Value
8.1 Quantity It. 1000
8.2 Media VPT ESTSYN CE 100

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without
express authority is strictly forbidden. © ENERPROJECT 2014



Doc No:

§=—C amfll PROJECT: Gulf, Thailand 1474901712

SGT-800B A. Vainonen
Box 155 501 13 BORAS Sweden GT/EG Enclosure 2016-07-08
Tel.+46-33 178500 Component Specification Rev. 0
Page 1/5

This component specification is a description of an enclosure for gas
turbine SGT-800B. It is based on SIEMENS technical specification SDS
1CS67405 rev. R and ODS 1CS156805 rev. A.

Material

If not stated differently, structure etc. will be manufactured out of carbon steel in a
welded well-stiffened design and hot dip galvanised.

All inside welding on clean air side to be continuous for carbon steel and
intermittent welded for stainless steel.

All joints to have neoprene gaskets.

All units to be provided with lifting lugs for handling during transport and erection.
Bolts for supports are included.

Surface Treatment

Camfil YP2 (C4 medium durability) with max DFT of 480 microns and dust class 2
acc. to 1ISO8502-3 first edition 1992-10-01.

GT Enclosure Outdoor 50Hz, 85/65 dB(A)

Item 1 Structure
1lot Structure inside GT enclosure manufactured in carbon steel and hot dip
galvanised.

Designed for system loads from:

Inlet silencer load.

Ventilation negative and positive pressure.
Ventilation inlet load.

Item 2 Support frame
1 off Inlet frame beam manufactured in carbon steel hot dip galvanised to support
platform for access to ventilation inlet.

Item 3 Wall panel

1 lot Pre-fabricated panel over GT, 80 mm thick in A30 design. The panel is
manufactured in pre-coated 0,6/0,6 mm galvanised steel plate with inside of
perforated plate. Acoustic/Fire insulation of mineral wool.
Weight: ~21 kg / m2.
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Item 4
1 lot

Item 5
3 off

Item 6
1 off

Item 7
2 off

ltem 8
2 off

Item 9
1 off

ltem 10
1 off

Item 11
1 off

ltem 12
1 lot

Roof panel

Pre-fabricated panel over GT, 80 mm thick in A30 design. The panel is
manufactured in pre-coated 0,6/0,6 mm galvanised steel plate with inside of
non-perforated plate. Acoustic/Fire insulation of mineral wool.

Weight: ~21 kg / m?.

Doors

Door manufactured in carbon steel in 45 dB(A) design.

The door has an infill of mineral wool to prevent noise breakout.
Hinges and pins in carbon steel.

Door provided with panic release.

Crane

Electrical overhead crane over gas turbine with lifting telpher and trolley.
380VAC, 50Hz, 3Ph.

Lifting capacity: 8 ton

NOTE! Only designed for -15°C ambient.

External runway beam
External runway beam incl. supports down to foundation for 8 ton crane in
carbon steel and hot dip galvanised.

Lifting beam
Internal 4 ton hand operated lifting jack with trolley above gear & start motor
and generator quill shatft.
Lifting height: Min 1171 mm
Max 4171 mm

Lifting beam
Internal 250 kg hand operated lifting jack with trolley above lube oil pumps.
Lifting height: Min 648 mm

Max 5648 mm

Lifting point
Internal 600 kg hand operated lifting jack above start gear.
Lifting height: Min 600 mm

Max 4100 mm

Lifting point
Internal 1500 kg over generator quill shaft.

Maintenance sliding door

Pre-fabricated panel, 80 mm thick in A30 design. The panel is manufactured in
pre-coated 0,6/0,6 mm galvanised steel plate with inside of perforated plate.
Acoustic/Fire insulation of mineral wool 140 kg/m3.

Weight: ~21 kg / m2.

Framework of hot-dipped carbon steel.
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1 off Door manufactured in carbon steel in 45 dB(A) design.

The door has an infill of mineral wool to prevent noise breakout.
Hinges and pins in carbon steel.
Door provided with panic release.

Iltem 13  Pressure relief damper

1 off Damper will handle a flow of 27.700m3/h during a short period of time.
Opening static pressure min 760Pa and relieving static pressure max 965Pa
incl. airflow. Damper with double flanged channel frame and streamlined airfoil
blades. Designed to protect HVAC systems and industrial processes by
relieving air pressure. External spherical rod end linkage, externally mounted
relubricable ball bearings, blade counterbalance and adjustable pressure
setting weights are standard so as to withstand elevated relief pressures and
flows.
To prevent counterbalance weights not to interfere with enclosure wall a duct
extension with a depth of approx. 305mm (12") is included to be installed
between damper and enclosure wall.

1 set Galvanized stiffeners included to reinforce panels above exhaust diffuser
inside GT enclosure.

Item 14  Platform

1 off Ladder incl. self-closing gate and hoop guard from enclosure roof down to
foundation manufactured in carbon steel and hot dip galvanised.
Designed acc. to SS-EN ISO 14122.

1 off Platform on enclosure roof for access to combustion inlet and ventilation inlet
manufactured in carbon steel and hot dip galvanised.
Designed acc. to SS-EN ISO 14122.
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TECHNICAL DATA
Design Conditions
Temperature outdoor min/max  +10°C/+40°C
Temp inside enclosure  max +150°C
Humidity max 100%
Wind velocity max <40 m/s
Seismic standard UBC 97 zone 1, S3
Snow load N/A
Design pressure +1000 Pa(g)
inside enclosure
Available voltage 400 VAC/50Hz, 3-phase, IEC

Roof and wall sections are removable and after erection airtight and noise damping.
Sealing and mounting details between wall/roof elements, foundation and air intake /
exhaust outlet.

Noise, GT Enclosure
Based on free field condition from enclosure, average sound power level expected not to
exceed 95 dB(A) @ 1 m from ground level.

However there could be spots where values can be higher such as, exhaust end of
enclosure, maintenance door.

SGT-800B Turbine sound power level at turbine casing, Lw dB.
Octave band centre frequency.
Ref. Sound Power Level = 10?2 W

31,5 63 125 250 500 1K 2K 4K 8K
111 110 120 119 118 121 130 125 122
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EG weather protection roof
Item 15 Structure
1lot Structure over EG manufactured in carbon steel and hot dip galvanised.

Item 16  Roof Panels

1 lot Pre-fabricated panel over EG, 80 mm thick in A30 design. The panel is
manufactured in pre-coated 0,6/0,6 mm galvanised steel plate with inside of
non-perforated plate.
Acoustic/Fire insulation of mineral wool.

Item 17  Weather protection HIGS
1 off Additional weather protection roof for HIGS.

TECHNICAL DATA

Design Conditions
Temperature ambient min/max  +10°C/+40°C

Humidity max 100%

Wind velocity max <40 m/s

Seismic standard UBC 97 zone 1, S3
Snow load N/A

Roof and wall sections are removable and after erection airtight and noise damping.
Sealing and mounting details between wall/roof elements, foundation and ventilation inlet
and outlet.
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Description and abbreviations

Descriptions and abbreviations

Description

Definition

Example

Picture in brackets

"( )" relates to component numbers

(25745), (6), (BG2)

IIDWGlI

Drawing number

DWG 315-503-010

Ex-proof area

Explosion protection Area

Abbreviation

Geno comp Generator compartment
ST comp Steam turbine compartment
PPE Personal Protective Equipment
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13 SOUNDPROOFING

Fig.: 20 - Acoustic enclosure (General view)
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Soundproofing: Safety instructions

13.1 Safety instructions
The erection of the soundproofing panels - particularly any necessary modifica-
tions - may only be carried out by qualified and trained personnel.
Personal protection equipment must be used / worn at all times during work.
Safety instruction “Health and safety” see on page 17 and see on page 18.
13.1.1 Hazards when hanging up the wall and roof panels
A WARNING Hazard by suspended loads!
¢ Staying under suspended loads is forbidden!
¢ When staying in the hazard zone of suspended loads, falling loads
can lead to death or particularly serious injuries!
+ Always check the weight and center of gravity of loads before attaching
them!
¢ Do not pull diagonal, shift or drag loads!
A WARNING Hazard by tipping loads!
¢ Setloads down to exclude any possibility of slipping, rolling away,
falling over or toppling!
+ Inexpert lifting, dropping or stacking loads in an inappropriate
manner may lead to death or particularly serious injuries!
¢ Pay attention to the loads' center of gravity!
¢ Secure the loads during transport!
¢ Pay attention to the height of the stacks!
¢ Do not pull diagonal, shift or drag loads!
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Soundproofing Safety instructions

13.1.2 Hazards when carrying out erection and modification work

A WARNING Hazard by handling electrical tools!

* & & o

Do not use any damaged equipment or feed lines!

Disregarding may lead to death or particularly serious injuries!
Hazard of electrical shock when using defective tools or damaged cables!
Hazard for hair, body parts or clothing being caught by the actuation,
spindle, drill, tool or work piece!

Hazard of being hit by flying components, swarf or by the work piece
itself!

Never wear gloves when working at machines with rotating components
(e.g. drilling, cutting, sawing)!

Before removing work pieces or tools for changing, measuring or cleaning
= Always switch off the device and disconnect it from the mains!

A WARNING Hazard of falling!

L

* & o o

Use effective fall protection like safety harness and safety railings in
height or on scaffoldings, ladders and step ladders!

Disregarding may lead to death or particularly serious injuries!

Do not jump from height, scaffoldings, ladders or stepladders!

Only access and leave scaffoldings via provided entrance and exit points!
Do not transport heavy, bulky objects on scaffoldings / ladders!

Site erection instructions
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13.1.3 Hazards when carrying out erection and modification work

A CAUTION Hazard by handling sheet metals!

:

When transporting, working with or mounting work pieces with
sharp or rough edges, always wear reinforced (cut resistant) safety
gloves!

Danger of injury from sharp edges at sheet metal casings!

Avoid sharp corners and edges when modifying and fitting parts! Always
deburr work pieces!

A CAUTION Hazard by mineral fibers!

¢

* & & o

*

Always wear a half or quarter mask with P1/P2 filter or a half-mask
with FFP1/FFP2 particular filter recommended by the manufacturer!
Danger of skin and respiratory tracks irritation!

Always use skin protection!

Eating, drinking and smoking is forbidden within the working area!
Always keep the working area clean! Bind dust with moisture to prevent
dust being dispersed!

Do not saw, tear or upset insulation material!

Clean contaminated clothing with a vacuum cleaner (with HEPA filter)
before removing!
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Soundproofing: Description of erection

13.2 Description of erection

To ensure that the soundproofing panels are erected efficiently we recommend

that the work be carried out in the following order:

Erection material preparation:

* & & o

Wall panels (On pallets or racks)
Floor profiles
Level profiles (If necessary)
Mounting material

Erection of wall and roof panels:

* & & 6 o o o

¢+ Apply the roof panels

:

Placing the sealing profiles in the wall and roof panels
Modifications (If necessary) fit up on-site.
Applying the floor profiles

Fitting the wall profiles in the first level
Applying the level profiles

Hang on the wall panels in further levels

Apply replacement hooks, additional hooks and additional panel connections (If
necessary)

Compare the measurements on the drawings with the condition at site!
The permitted tolerances must be observed!
Deviations must be approved by the site management!

Site erection instructions
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Soundproofing: Wall panels

13.3 Wall panels
13.3.1 Unpacking of wall panels (Upright standing situation)

.

If the storage racks with the wall panels are still in the container, they
have to be pulled out of the container with the help of a fork lift truck and
a sling around the front feet of the rack.

Store the rack only on a solid underground.

Before removing the plastic foil and packaging tape around the storage
rack, it has to be lifted up at the side with the removable bars

(max. 12cm)!

Put squared timbers underneath the rack feet — so that the panels in the
rack lean against the stationary bars of the rack!

Now the packaging material and the removable bars can be taken away
to unpack the wall panels.

Fig.: 21 - Tilting of storage rack

A CAUTION Hazard by unloading containers!

Remove the transport safety devices!

Do not remove packaging material from the storage rack or pallet
before pulling out of container.

Put a sling around the feet of the storage rack or pallet and pull them
out with a fork lift truck!

Lift the upper storage rack from the lower storage rack with a fork lift
truck (Lifting height: appr. 12cm)!

Store the unpacked storage racks or pallets only on solid
underground and a roofed place!
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13.3.2 Slinging

.

Soundproofing: Wall panels

Do not transport and/or fit panels without using a lifting eye bolt and safety

plate (when eye bolt at the top and using slings)!

Do not use any damaged or deformed lifting eye bolts!

The eye bolts must be used only to lift the wall panels, they are not
permitted for lifting other parts.

After the panel has been fitted, release the safety plate and eye bolt and

prepare the other panels for transport or fitting!

Screw the lifting eye bolt (25303) into the top or sidewise of the panel.
+ Slide the safety plate (10366) over the lifting eye bolt during lifting.

Fig.: 22 - Wall panel (Lifting eye bolt (25303) / safety plate (10366))

Fig.: 23 - Wall panel - with front mounted eyebolt (25302) for lower level

¢ Pull the panel out of the storage rack by hand (Be careful, don’t scratch the surface!).
Lay down the panel on squared timber, apply sealing profile (Description see following

page).

¢ After removing the protective film from the panel, lift it up with the crane (See pictures

below).

¢+ Do not pull diagonal, move or drag the panel during transport!

Site erection instructions
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Soundproofing: Wall panels

¢ When using slings for lifting the wall panels use the safety plate 10366 with
the eye bolt 25303 to avoid rotation of the panel.

¢ When using lifting chain with hook, the safety plate 10366 must not be
applied.

¢ For different lifting situation see following photos.

Fig.: 24 - Wall panel — Slinging and lifting with the crane
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13.3.3 Sealing profiles

NOTICE ‘ Material Damage A¢

Soundproofing: Wall panels

Ensure water tightness in the designated areas!
+ Do not stretch the sealing profiles or sealing tape before cutting!
+ Before applying check / clean the surface: The surface below must be dry and free

of dust and grease!

Only use sealing compound approved by Wendt!
¢ Non-observing can lead to erection defects, property damage and leaks!

Apply sealing profile - before hang-up the
wall panels — to the joint on the left (as
seen from inside) at all wall panels.

Push the sealing profile from the top into
the joint or apply directly into the joint by
snap in over the whole length.

Cut the sealing profile (19691) to size and
apply of length of the panels.

Fix the sealing profile 19691 with some dots
of sealing compound 13151 into the joint, if
necessary.

If necessary: Remove the protective film
from the panels.

1 = Sealing profile (19691)
2 = Qutside (plain sheet metal)
3 = Inside (perforated sheet metal)

Fig.: 25 - Wall panel (applying sealing profile)

¢ Fill out test certificate "Wall panels" GLF-991-TC-03.
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Soundproofing: Wall panels

13.34 Screw connection with cladding screw

¢ The cladding screws are equipped with a sealing washer, which
must not be removed.

+ Different cladding screws are used for different sheet metal/steel
substructure, material thickness £ 2mm (A) and > 2mm (BZ).
For details observe following table:

Cladding screw A @ 6,5x ... Cladding screw BZ ¢ 6,3x ...
for sheet metal/steel substructure s for sheet metal/steel substructure >
2mm 2mm
Material- Bore hole @ (mm) Material- Bore hole @ (mm)
thickness (mm) thickness (mm)

0,75 4,0 2,0-59 5,3

1,0 4,5 6,0-6,9 5,5

1,5-2,0 5,0 27,0 57

13.35 Modifications

The Wendt soundproofing panels are usually already supplied with pre-fabricated
penetrations for interfering edges.

Any other modifications must be made at the erection site.

The separate wall panels are sealed with channel sections and riveted:

Mark the wall panels where changes are to be made, use an angle grinder to
separate the panel, to deburr the edges.

Cut the mineral fibre mats with mat shears!
Cut the U-profiled sheet metal for each panel to length.
¢ Drill rivet holes (@ 4.0mm) apply blind rivets (10359) to fix the U-profiled sheet metal.

%/

the separated
wall panel,

30 mm

Lower part of B
the separated ~)| @4mm i
wall panel

Fig.: 26 - Wall panel (

modification)
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Soundproofing: Wall panels

13.3.6 Modification - notching of hang-up profile
The wall panels are equipped with a hang-up profile at the top. In case of interfer-
ing edges (e.g. steel column) the hang-up profile must be modified on site.

¢ Mark the necessary cut-out at the hang-up profile. Add 20 mm to the measurement on
each side and notch it with a jig saw or an angle grinder.

+ Deburr the cutting edges afterwards and apply corrosion protection at them (not in
scope of delivery).

~ < |
\
\
i
i
i
L/ ,\/(//{ LSS i
i :x‘
I"l max 20 mn_ max._ 20 mm
|
\ 2 I ’ ‘ ’/.‘ ’
; oot :
g P rzzz 07z
1 = Wall panel T
2 = Hang-up profile (pre-assembled at the wall panel)
3 = Steel column (as sample for interfering edge)
Fig.: 27 - Wall panel (notching of hang-up profile)
¢ Fill out test certificate "Wall panels" GLF-991-TC-03.
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13.3.7 Floor profiles for wall panels

Tolerances for parallelism

Soundproofing: Wall panels

1 = Steel structure
2 = Hook-in profiles
3 = Foundation

Fig.: 28 - Floor profiles (permitted tolerances)

Applying

Trim the floor profile (M1011) and cover profile (M1015), cut miter joints at the edges.

Apply sealing tape (13105) to the underside of the floor profile and to the top of the
cover profile. Remove protective film from sealing tape.

¢  Dirill holes, place HST3 dowel (25745) into concrete foundation minimum - 1 hole/m.
+  Stick the cover profile (M1015) over the floor profile. The drain edge must show

outwards.

1

I_I/Z

45°

13105 - Sealing - 50x5mm

25745 - HST3 dowel M8x75/10
M1015 - Cover profile over floor profile
M1010 - Floor profile on foundation

1 = Floor profile
2 = Steel structure

Fig.: 29 - Floor profile (mounting)
Fig.: 30 - Mitre cut for profiles

@ Fill out test certificate "Wall panels” GLF-991-TC-03.

compound after finishing mounting the floor profiles (not in scope of

¢ Werecommend sealing the floor profile all around with a sealing

Wendt).
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Soundproofing: Wall panels

13.3.8 Setting of HST dowel

Setting instruction for M8

Fig.: 31 - Mounting of the HST3 Anchors

Assembling

Execute the bore hole after specification (see following table).

Clean the bore hole.

Place the dowel into the hole and beat it in with a hammer or setting tool.
Fasten the dowel with the indicated tightening torque.

* & & o

Technical data for setting the HST dowel

Type HST3 M8x75/10

& drill 8 mm

depth of drill hole (min.) 60 mm

fastening height 10 mm

tightening torque 20 Nm
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Soundproofing: Wall panels

13.3.9 Suspending wall panels at the first level of the enclosure
¢ Compare the measurements on the drawings with the condition at site!
¢ The permitted tolerances must be observed!
¢ Deviations must be approved by the site management!
Tolerances
06° 1
} 1INE
i 2
- = "J,"{j 1 =Wall panel
S 2 = Foundation
Fig.: 32 - Wall panel (Permitted tolerances)
Mount the wall panels always from left to right:
Hang the panels with the preassembled hang-up profile at the suspended profiles
of the steel structure and simultaneous place below on the floor profile.
¢  Prepare the first panel for suspending:
Apply sealing profile 19691 (Description see on page 69)
Fix lifting eye bolt and safety plate (Description see on page 67).
+ Lift the wall panel approx. 10cm above the suspending position.
Hang the wall panel on the hang-up profile and lower it slowly onto the floor profile.
+ Remove the safety plate and lifting eye bolt.
¢ If the hooks at the top of the panels don’t cramp, they have to be
pressed together with atong or hit with a hammer until they are fit.
¢ Prepare the next panel for suspending.
¢ Again lift the wall panel approx. 10cm above the suspending position.
Lower the panel slowly down, simultaneously turn the panel into the fold of the other
panel and hang on the hang-up profile and place on the floor profile.
¢ Continue with the other wall panels based on this procedure.
1
5}1
14, 2L, 34,
Fig.: 33 - Wall panel (suspending)
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Soundproofing: Wall panels

13.3.10 Door frames and doors

¢ During erection only the door frames are mounted in the soundproofing
enclosure. The doors are repacked and remain in protected storage until

they are mounted (description on page 114).
¢+ Dismantle the door leaves from the door frames after unpacking.

¢ Mark the door leaves and the door frames with the same number for
better allocating them for completion of the work.

1 = Door leave

2 = Door frame

3 = Floor profile / level profile
13106 13106 = Sealing tape 30x5mm

13105 = Sealing tape 50x5mm
2 25745 = HST3 M8x75/10 anchor
M1015 - Cover profile over floor profile

M1010 - Floor profile on foundation

¢ Push door frames sideways into the wall

13105 panel.

¢  Stretch the door rib over the wall panel
and then lower the door frame onto the
floor profile.

13106 ¢ Push the next wall panel on the other
site into the rib, lower onto the floor
profile.

¢ Push the wall panel via the frame into
the rib from above.

¢ Details on DWG 315-503-013.

Fig.: 34 - Door frame with door leave
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13.3.11 Suspending further levels of the enclosure
The wall panels have to be mounted in several levels. The wall panels here must
also be mounted from left to right.
Level profile
¢ Mount the level profile (M1017) on the steel structure in line with the floor profile
(M1011) of the first level.
¢ Cut the level profile (M1017) and the cover profile (M1300) on size. Cut miter joints at
the edges (description on page 72).
¢ Apply sealing tape (13105) 50x5mm to the underside of the level profile (M1017) and
on the level profile. Remove protective film from sealing tape.
¢ Place the level profile on the steel structure, drill holes (d 5.7mm) in the level profile
(M1017) and in the steel structure (max. distance 1m) and fix the level profile with
cladding screws 24789 (6.3x25mm) at the steel structure.
Stick the cover profile (M1300) over the level profile (M1017).
Cut the panel separation facing (M1302) on size. Apply the sealing tape (13105)
50x5mm under the facing. Remove protective film from sealing tape.
¢ Suspend the panel separation facing (M1302) into the protrusion from the cover
profile (M1300).
¢ Fix the panel separation facing (M1302) with cladding screws 10337 (4 per wall panel)
to the lower wall panel.
M1302
13105 ’
10337 _ 13105 = Sealing tape 50x5mm
i - 10337 = Cladding screw A 6.5x25mm
24789 = Cladding screw BZ 6.3x25mm
‘| IM1017 = Level profile
LU M1300 = Cover profile over level profile
Ll 3 e ~ |M1302 = Cover profile / element separation
Fig.: 35 - Further wall panel level
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13.3.12 Suspending wall panels in the upper levels

Hang the panels with the preassembled hang-up profile at the suspended profiles
of the steel structure and simultaneous place below on the level profile.

¢  Prepare the first panel for suspending:
Apply sealing profile 19691 (Description see on page 69)
Fix lifting eye bolt and safety plate (Description see on page 67).

+ Lift the wall panel approx. 10cm above the suspending position.
Hang the wall panel on the hang-up profile and lower it slowly onto the level profile.

+ Remove the safety plate and lifting eye bolt.

+ If the hooks at the top of the panels don’t cramp, they have to be
pressed together with a tong or hit with a hammer until they are fit.

Prepare the next panel for suspending.

Again lift the wall panel approx. 10cm above the suspending position.
Lower the panel slowly down, simultaneously turn the panel into the fold of the other
panel and hang on the hang-up profile and place on the level profile.

+ Continue with the other wall panels based on this procedure.

¢ Fill out test certificate "Wall panels" GLF-991-TC-03.
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Soundproofing: Facings at the wall panels

13.4 Facings at the wall panels
¢ Overlap the facings always at parting sections from top to button.
¢ Fill all gaps under the facings with loose mineral wool (M0966).
NOTICE Material Damage |3
+ Do not stretch the sealing profiles or sealing tape before cutting!
+ Before applying check / clean the surface: The surface below must be dry and free of
dust and grease!
¢ Only use sealing compound approved by Wendt!
+  Failure to comply can lead to mounting defects and property damage!
13.4.1 Facings on "Cold" pipes
¢ The Wendt soundproofing panels are usually already supplied with pre-fabricated
penetrations for interfering edges.
¢ Any other modifications must be executed on site.
¢ The face plates consist of two components, so ensure that the seams on the plate
parts fit one another!
Cut the face plates in accordance with the interfering edges!
Position of the drill holes for the cladding screws (10337) 6.5x25mm.
MO0660
" =
[ —————————
|
| =
e §
|
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I ]
i O _ W LR PUTY S PO
I
MO0660 - Face plate
10337 = Cladding screw Type A 6.5x25mm
Fig.: 36 - Facing of pipes
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Soundproofing: Facings on "Cold" pipes

13.5 Facings for pipes @ < 200mm

+ Do not stretch the sealing profiles or sealing tape before cutting!
+ Before applying check / clean the surface: The surface below must be dry

and free of dust and grease!

¢ Only use sealing compound approved by Wendt!
+ Silicon-based sealing compounds avoid the properly function on the gas

detectors!
¢ Failure to comply can lead to mounting defects and property
damage!
Erection steps
13106
)
MO0660 {_
13151
o {
E‘ e S ) 13106 - Sealing 30x5mm
2 \ MO0660 - Face plate
v ( r 10337 - Cladding screw
b [ . L. |6.5x25mm
13151 - Sealing compound
¢ Determine position and dimensions, mark out.
¢ Apply sealing compound (13151) around pipe.
¢ Apply sealing (13106) 30x5mm at the underside of the face plate (M0660).
¢ Mark drill holes on the faceplate (max. distance 500mm), drill.
¢ Fix the face plate with cladding screws (10337) 6.5x25mm.

Fig.: 37 - Maodification (facings for pipe, & less than 200mm)
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Soundproofing: Facings on "Cold" pipes

13.6 Facing for pipes @ 2 200mm

+ Do not stretch the sealing profiles or sealing tape before cutting!
+ Before applying check / clean the surface: The surface below must be dry
and free of dust and grease!

Only use sealing compound approved by Wendt!
Failure to comply can lead to erection defects, property damage!

Erection steps

13106 - Sealing 30x5mm
13161 - Edge protection
10337 - Cladding screw
6.5x25mm

MO0660 - Face plate

® & & O &6 O o o o

Determine position and dimensions, mark out.

Separate the interfering edge with an angle grinder, deburr the edges.

Cut mineral fibre mat with mat shears.

Cut channel sections to size.

Rivet channel section to the wall panel components.

Apply sealing (13106) 30x5mm at the underside of the face plate (M0660).
Apply the edge protection (13161) according illustration.

Mark drill holes on the face plate (max. distance 500mm), drill.

Fix the face plate with cladding screws (10337) 6.5x25mm.

Fig.: 38 - Modification (facings for pipe, & greater than 200mm)
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Soundproofing: Additional panel connection

13.6.1 Additional panel connection

¢  After the interfering edges have been worked on, the stability of the wall panels must

be absolutely ensured!

¢ If necessary: Mount additional panel connections!
Fix panel connections (10365) with two screws M8x25 (10159) and washers (10408).

1 = Washer (10408)
2 = Hexagon screw (10159)
3 = Panel connection (10365)

Fig.: 39 - Additional panel connection

¢ Fill out test certificate "Wall panels" GLF-991-TC-03.
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13.6.2 Corner faceplates

Soundproofing: Facings

¢ Mount corner faceplates (Pos.13_8/M1102) outside at the enclosure corners.
Apply sealing tape (13106) 30x5mm to the inside external edge of the corner

faceplate.

+ Fix corner faceplate to the panels using adhesive tape / bar clamp.

Execute drill holes for cladding screws (10337) 6.5x25mm = max. distance
1000mm and screw the faceplate on. Overlap from top to bottom.

¢ Remove the tape / clamp.
¢ For all facing details see DWG 315-503-013.
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13106 = Sealing tape 30x5mm
10337 = Cladding screw A 6,5x25mm
M1102 = Corner faceplate, outside

Fig.: 40 - Corner faceplate, outside

¢ Fill out test certificate "Wall panels" GLF-991-TC-03.
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13.7 Roof panels

Soundproofing: Roof panels

A WARNING Hazard of falling!

¢ Use effective fall protection like safety harness and safety railings in
height or on scaffoldings, ladders and step ladders!

* & & o

A WARNING Hazard of collapse!

Disregarding may lead to death or particularly serious injuries!

Do not jump from height, scaffoldings, ladders or stepladders!

Only access and leave scaffoldings via provided entrance and exit points!
Do not transport heavy, bulky objects on scaffoldings / ladders!

¢ Do not place punctual load on the enclosure roof! Distribute loads
evenly! Always observe to the maximum roof load of 100kg/mz2!

¢ Danger of collapsing the enclosure roof for personnel and materials
by misusing as storage place! This may lead to death or particularly

serious injuries!
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13.7.1 Slinging

¢+ Do not transport and/or suspend panels without using lifting eye bolts!
¢ Do not use any damaged or deformed lifting eye bolts!

¢ After the panel has been laid down, release the transit support and prepare
the other panels for transport or hang up!
Screw the lifting eye bolts into the screw sockets on the roof panel.
Suspension angle max. 45°.
Fix sling ropes as in the Figure
Do not pull, move or tilt the panel at an angle during transport!

* & o o

(1) Roof panel
(2) Lifting eye bolt

Fig.: 41 - Roof panel (slinging)
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Soundproofing: Roof panels

13.7.2 Sealing profile

NOTICE ‘ Material Damage A¢

+ Do not stretch the sealing profiles or sealing tape before cutting!

+ Before applying check / clean the surface:
The surface below must be dry and free of dust and grease!

¢ Only use sealing compound approved by Wendt!
+ Silicon-based sealing compounds avoid the properly function on the gas detectors!
¢ Failure to comply can lead to erection defects and property damage!

13.7.3 Placing the roof panel
Before placing the roof panels, the sealing tape must always be applied to the
support girders.
¢ Preparing the first roof panel for positioning:
+ Attach the lifting eye bolt (Description see on page 84).

¢ Lift the roof panel approx. 10cm above the final position, lower slowly and set
down on the steel structure support girder.

Details on DWG 315-503-013.
Positions on DWG 315-503-012.
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13.7.1 Mounting the roof panels on the enclosure
1(
.\H . 0301
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I\ I
I I
[ ~dL
T D = et )
12 12-1%
Fig.: 42 - Ridge sheet metal
¢  First mount the ridge sheet metal (red marked in the illustration above, Pos.12_12-
12,-13,-14) on top in the middle of the enclosure steel structure. Fix the ridge sheet
metals with blind rivets (10301) at the steel structure
¢+ Lay down the roof panels in the right order, start with the roof panels with Pos. 12_2
and 12_3. From this panel the other panels can be mounted, for position numbers see
DWG 315-503-012.
¢+ Apply sealing tape 20x2 (13108) at the top contact surfaces and fix them together with
flat headed screws M8x30 (23663) and secure them with Duboschweitzer double
safety M8 (24696).
r = installation direction |_ installation direction 1
Pos. 12 2+12 3
(3108
(23663) )—\\ 7 .
(25@6} Q} & S ] roof panel
\\ r!
=1 )
‘. i 4 ) o
= ||| T il [ [ —
2195,0' ‘ \\ ‘ 4 ‘~2
ﬁb‘?‘j"‘/‘J (10185 %103373
Fig.: 43 - Mounting roof panels
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roof panel

s o] |\
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Y2 30-44)
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Fig.: 44 - Fixing roof panels in slope direction

¢ Fix the roof panels with special clamps (12_16-29 and 12__30-44) at the steel
structure. Fix the clamps with hexagon screws M12x30 (10185) at the roof panels,

the threads are preassembled in the roof panels.

(10158
22182

i i
| Y !!’
E-_"_J_L: =3 QiJ_L,"_j
12_12-14
10409

Fig.: 45 - Fixing roof panels in slope direction

¢ Mount two C-bars in the middle of the enclosure onto the ridge sheet, fix them with

cladding screws (10337) 6,5x25 at the sheet metal.

¢ Fix the clamp profile (12_15 + 12_45) with hexagon screws (10158) and sliding

nuts (22782) at the C-bars.
+  For the positions of the profiles and sheet metals see DWG 315-503-012.
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Soundproofing: Roof panels

13.7.2 Covering of roof panels
¢ For details see DWG 315-503-013.
10370 13110 Pos.13_14
\\ L_.4l
|
]
I\
i _
Fig.: 46 - Fixing cover ridge sheet metal
+ Fix the cover ridge sheet metal according illustration and DWG.
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Soundproofing: Roof panels

Roof panels - fixing and covering at the border edge
Details see on DWG 315-503-013.

€
b

Pos.13_15

13106

10337

Fig.: 47 - Fixing and covering at the border edge

¢ Toclose the gap at both front sides mount the ridge covering (Pos.13_15) at the
roof edge and at the top of the wall panel.
¢+ Apply sealing tape 30x5 (13106) under the sheet metal and fix it with cladding
screws 6,5x25 (10337).
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Roof panel with rain gutter
Details see on DWG 315-503-013.

10337 13108

Pos. 13_16

approx. 164

% |
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Fig.: 48 - Mounting cover sheet and rain gutter

¢ To close the gap between roof panel and wall panel at the length side mount the
cover sheets Pos. 13_1.

¢ Apply sealing tape 30x15 (13110) on top of the cover sheet and sealing tape 30x3
(13107) to the bottom of the cover plate.

¢ Fix gutter holders (24280) with a max. distance of 1000mm at the cover sheet with
cladding screws 10337. Cut the gutter holder to the right length on site.

¢ Push the cover sheet with the pipe holder under the roof panel and fix it with
cladding screws 10337 at the wall panels (4 pcs. per panel). Overlap the cover
sheet 50mm.

+ Fix the baffle plates (Pos.13_16) on top of the roof panel with cladding screws
10337.

+ Apply the rain gutters (24919) into the gutter holders; seal the overlapping with
sealing compound 13151.

¢ Fill out test certificate "Roof panels” GLF-991-TC-04.

90/119

Gulf 315-503-991 B EN Site erection instructions

Pages

Project Project-No. Revision |Language | Technical documentation

© Copyright by Wendt-Noise Control GmbH, Frankenthal 2016- All rights reserved. No part of this Technical documentation may
be reproduced or transmitted in any form or by any means, electronic, mechanical, photocopying or otherwise, without prior
permission of Wendt-Noise Control GmbH.




Acoustic Enclosure Turbogenerator W E N DT

Noise Control

Acoustic enclosure: Site erection instructions
Soundproofing: Roof panels

13.7.3 Mounting the roofing over different equipment
Details see on DWG 315-503-022.

Fig.: 49 - Roof over Steam Ejector

Details see on DWG 315-503-032.

321.\'

11534 ;
\\II\_,./IIXII st 24919

\ 24,282

Fig.: 50 - Roof over Steam Valve
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WENDT

Noise Control

Acoustic Enclosure Turbogenerator

Acoustic enclosure: Site erection instructions

Soundproofing: Roof panels

Details see on DWG 315-503-042.

//7
sty Uation dmn ion

'I

)
23 / R i¥in)
\\
\ aBD)
532

Fig.: 51 - Roof over Equipment

¢ The roof over the Steam Ejector, the Steam Valve and the Equipment is made of
sheet metal panels. For connection detail see Detail “Z” in the illustration below.
Observe the installation direction.

¢+ Apply sealing tape 20x2 (13108) at the top contact surfaces and fix them together with
flat headed screws M8x30 (23663) and secure them with Duboschweitzer double
safety M8 (24696).

¢ Fix the roof panels with cladding screws 24788 at the steel structure (3 per panel).

Mount the gutter holders (24280) at the steel structure beneath; fix it with cladding
screws 24789. Apply the rain gutters (24919) into the gutter holders, seal the
overlapping with sealing compound 13151.

¢+ Fix the baffle plates (Pos.22_3, 32_5, 42_3) on top of the roof panel with cladding
screws 10334.

yen 24788. /10334 293

24696

24919 |

. 24280

Fig.: 52 - Mounting details for roofing
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Acoustic Enclosure Turbogenerator W E N DT

Noise Control

Acoustic enclosure: Site erection instructions

Soundproofing: Facings at the enclosure

13.8 Facings at the enclosure

13.8.1 Sealing to Steam turbine
Description: See picture and DWG 315-503-013.

13 42 -45

Fig.: 53 - Facing to Third-party component
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W E N DT Acoustic Enclosure Turbogenerator

Noise Control

Acoustic enclosure: Site erection instructions

Soundproofing: Facings at the enclosure

¢ Mount the facings from the wall panels to the turbine. The facings / sheet metal
13_42 - 45 are equipped with a swage, where the sheet metal overlaps.

¢ Apply sealing tape 13106 under the sheet metal and fix them with cladding screws
10337 at the wall panels.

¢ How to fix the sheet metal below the turbine has to be decided on site.
Apply the edge protection 13161 after mounting all sheet metal.

Start mounting sheef-metal Pos.No 13 42-45

—13 44
swage Swagj N ,"/ B swage
._.._.._.._.._.._.._.._._! |\\.\.‘ - __»__’ ™/ - //f—
:;_;::::::‘L 13_42-\\ ;/—13_43
| T 4 "

! start mounting

............................ 1 N f
/

A
S~ < T e | P -
swage T —f).—‘, N overlap
\

/
swage

swage/

13 45

inside

Fig.: 54 - Mounting of facings to turbine

Fill out test certificate "Connection to third party components”
GLF-991-TC-05.
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Acoustic Enclosure Turbogenerator W E N DT

Noise Control

Acoustic enclosure: Site erection instructions
Soundproofing Facings at the enclosure

13.8.2 Downpipe at the raingutter

¢ The downpipe has to be stuck on the junction piece of the gutter.

¢ It has to be fixed with downpipe clamps (10344) at the wall panels with a distance of
Tm.

¢ The downpipe clamp has to be fixed with a plate (10345) and a threaded rod M10x60
(10346) at the wall panel.

¢+ The plate (10345) has to be fixed with two cladding screws (10337) at the wall panel,
with hammer screws (10330) at the foundation and cladding screws (24789) at the
steel structure.

%/A\/; 0344
"/

\
71 0346

| 24789

N\

10337 = Cladding screws Type A 6.5x25mm

10344 = Down pipe clamp

10345 = Fix plate for down pipe (mounting direction decide on site)
10346 = Threaded rod M10x60mm

10330 = Hammer screws

24789 = Cladding screws Type BZ 6.5x25mm

Fig.: 55 - Downpipe at rain gutter

Site erection instructions |315-503-991 B EN Gulf 95/119

Technical documentation Project-No. Revision |Language |Project Pages

© Copyright by Wendt-Noise Control GmbH, Frankenthal 2016- All rights reserved. No part of this Technical documentation may
be reproduced or transmitted in any form or by any means, electronic, mechanical, photocopying or otherwise, without prior per-
mission of Wendt-Noise Control GmbH.




ANANUIN U.2-10

lna1sn1seanuuulunavssnulgrasLy




Security Level 2
Owner Doc #: ICS-GBP-002-M-090-232
ICS Doc #: 12915-GBP-DOCO012

‘D

/
GUIf MP ENGINEERING
Gulf MP Company Limited

12SPP Project
Applicable Projects: GBP

S POYRY

Requisition No: HXEF001

Document No: ICS-GBP-002-M-090-232
Fan Assembly Drawing and Data

FOR CONSTRUCTION

POYRY ENERGY LTD.
Document Submission Approval
APPROVED

Approved without exception

APPROVED WITH COMMENTS AWC
Approved subject to
Incorporation of comments

NOT APPROVED NAP

Insufficient information/detail

Resubmit for Approval
REJECTED REJ
Complete redesign required

Note. Approval or does not relieve
Vendor/Sub-Contractor of any obligations covered
under contract

Engineer: Laron H.

g;st(;i:pline: Mech. 25 May 2018
System No. Equipment No.
TBA 10PAD91ANO001, 10PAD92ANO001 and 10PAD93ANO001
2 17-May-18 Final TJD TJD TJD IF
1 24-Apr-18 Final TJD TJD TJD IF
0 21-Sep-17 Final TJD TJD TJD IF
B 21-Apr-17 For Approval FL TJD TJD IF
A 14-Apr-17 For Approval TJD TJD TJD IF
REV I;)SAL-IJ-ED ISSUE PURPOSE PREPARE CHECKED APPROVED AUTHORIZED

Industrial Cooling Solutions

GBP Cover Sheets / DOCO012


BAT877
Text Box
25 May 2018

BAT877
Text Box
Laron H.

BAT877
Line

BAT877
Line


Hudson Products

User System: ICS

Project References

Tuf-Lite V5.9 Axial Flow Fans

Project/Job  12SPP

CustomerName TEC

InquiryNo.

ltemNo.

Overall Selection Rationale

Select-Min Power

12915
GBP

Fan Output Results

Fleal

RunTime 4/21/2017 10:37:53 AM

Preparer

Hudson Blade Type

Basic Fan Data Conditions of Service Basic Requirements Dynamics
Appin Cooling Tower DraftType Induced Draft DriveType Gear Box 1st Rqu 11. hz
BldType: K AirFlo 755,103. cfm| IModel APT-22K-6 | |RfMarg 40.8 %
FanDiam 22 ft MasFlo 3,080,820.2 Ib/h||Calc  Power Optimization | |BldPassFqy 18.58 hz
6706. mm|| TotPres .948 iwe| [Inlet Round, R/D 0.15 | |BmPassFqy 6.19 hz
BldCount 6 StaPres .759 iwe| [VrsHgt 6 ft ||1xRpmFqy 3.1 hz
BIdPitch 14.  deg|| VelPres .265 iwc| |AirTemp 0 F [|2xRpmFqy  6.19 hz
Fan Rpm 185.8 InLoss -.011 iwc| |SiteElev 0 ft ||3xRpmFqy 9.29 hz
TipSpd 128416 fpm|| VelRecy .065 iwc| |AirDens .068  Ib/f3 | |[4xRpmFqy 1239 hz
MxTpSpd 13000 fpm|| MnRFMarg 5 %|| MaxPwl 0 db
MotShfPwr 133.8 hp|| ActHp/Bld ~ 21.4  hp/b | [NoSptBms 2
Physicals
FanShfPwr 128.4 hp|| MxHp/Bld 24. hp/b | |MotEffy 0.95 % ||\WR2Inertia 23441 Ib-f2
Totl Effy 87.7 %/100 DrvEffy 0.96 % ||FanAssyWgt 1339 b
Stat Effy 70.2 %/100 MinFloMrg 0 FanAeroLoad 1716 b
TotAxialLoad 3055 Ib
Noise Noise Spectrum
PWL 104.2 dba hz 31.5 63 125 250 500 1K 2K 4K 8K
db 104. 108.5 107. 104.5 100.4 99.6 93.9 89.4 83.

Informational Messages
W12: Note - Long Term Air Temp Limit for T-L II/lll is 220 F

W13: Note - Short Term Air Temp Limit for T-L II/11l is 250 F
120: Note - Tuf-Lite Il HT rated @temp<=250F long term,<=300 F short term

Hudson Products fan ratings/selections are the result of tests run under ideal conditions. Since actual conditions will vary and are beyond
Hudson Products' control, Hudson Products makes no warranties or guarantees concerning fan performance and all such warranties or
guarantees, including merchantability and fitness for a particular purpose, are disclaimed.

Copyright © 2013 Hudson Products Corporation v5.9j-031513s

Hudson Products Corporation
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Hudson Products

Tuf-Lite V5.9 Axial Flow Fans

User System: ICS

Project References

RunTime 4/21/2017 10:37:53 AM

Project/Job 12SPP FanModel APT-22K-6
CustomerName TEC InquiryNo. 12915 IltemNo. GBP Preparer Fleal
AirDens .068 Ib/f3 TipSpd 128416  fpm
Fan Characteristic Curves
FanShaftPower vs. AirFlowRate
205 p2
164 T8~
-
123
Fsp 771?
(hp) —
88 ,\ 0
41 6
755,103
0 1
0 400000 800000 1200000 1600000 2000000
Air Flow Rate  (cfm)
FanTotalPressure vs. AirFlowRate
1.5
1.2
|'948 &”%
9 g,z
Pt,Pv .
(iwe) —
6 \ \G =
3 )Kv
755,103
0
0 400000 800000 1200000 1600000 2000000
Air Flow Rate  (cfm)

Fan power shown represents the fan operating under ideal conditions - be sure to allow for extra power for drive losses

Copyright © 2013 Hudson Products Corporation v5.9j-031513s

Hudson Products Corporation
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™8  Tuf-Lite V5.9 Axial Flow Fans

Hudson Products User System: ICS

Project References

Project/Job 12SPP FanModel APT-22K-6 RunTime 4/21/2017 10:37:53 AM
CustomerName TEC InquiryNo 12915 IltemNo GBP Preparer Fleal
AirDensity .068 Ib/f3 TipSpd 12841.6  fpm

Fan Efficiency Curves

FanTotalEfficiency vs. AirFlowRate

4
70.8 — yi —
53.1
%

35.4
755,103

17.7

0

0 400000 800000 1200000 1600000 2000000
Air Flow Rate (cfm)
70.2

FanStaticEfficiency vs. AirFlowRate
9.2 S N

44.4
o,
% \ \ ) 10\ 14\ {3 22

74.

29.6 \
14.8 2 755,103
0
0 400000 800000 1200000 1600000 2000000

Air Flow Rate (cfm)

Fan power shown represents the fan operating under ideal conditions - be sure to allow for extra power for drive losses
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™8  Tuf-Lite V5.9 Axial Flow Fans

Hudson Products User System: ICS

Project References

Project/Job 12SPP FanModel APT-22K-6 RunTime 4/21/2017 10:37:53 AM
CustomerName TEC InquiryNo. 12915 ltemNo. GBP Preparer Fleal
AirDens .068 Ib/f3 TipSpd 12841.6 fpm

Fan Torque Characteristic

Torque vs. Speed 3630.6
3600
2880
Torque /
(Ib-ft) 2323.6
2160

720 580.9
1452

20 40 60 80 100
Rated Fan Speed (%)

Copyright © 2013 Hudson Products Corporation v5.9j-031513s

Hudson Products Corporation



STANDARD DIMENSIONS — MODEL K BLADES HUE MODEL | FAN WEIGHTS (LBS)
i DANETER LPRFD | IO % [ [ %] [wlra]s2]srR Jua] 20 T[22 o¢] 2] 28] 30
SE /| 7 G437 o
3L BISE. F o177 D5177 | 05177 | 05177 | 1Fome | oaoe | ooob Lol 1267 [se] 1296 | 1427 | 1463 | 14ai
DISC DIA.{_-\mche\s) 76 76 | 78 | 76 7 | 5207 | 5307 | 5707 | 5807 | 1380 | 1470 | 1483 | 1575 | 1615 | 1636
DIM. EE (inches) 16.36 16.96 |1636 | 16.36| |'g | 5708 | 5308 | 5708 | 5808 | 1506 | 1602 | 1682 | 1718 | 1766 | 1790
BTy A | Tt 15.15 | 1527 | 1537 | |79 | 5209 | 5309 | 5709 | 5609 | 1626 | 1734 | 1824 | 1864 | 1918 | 1945
Q‘// o MAX. BLADE DIM, BB|_9.85 10.36 | 1044|1052 | | 10 [ 5210 | 5310 | 5710 | 5810 | 1736 | 1856 | 1966 | 2010 | 2070 | 2100
Vi AT 22 DEG. PITCH cc| 5.40 459 | 439 | 420 11 | 5211 | 5311 | 5711 | 5811 | 1865 | 1997 | 2107 | 2156 | 2292 | 2255
o Do| 2.25 157 | 144 | 1.28 12 | 5212 | 5312 | 5712 | 5812 | 1985 | 2129 | 2249 | 2301 | 2373 | 2409
‘ AN, MIN. CLEARANCE FF| 9.00 17.00 | 13.00 | 1400
/ —_— -~ \\g \\.x {\\ E x’
25 , SN e o A — 5200 — 1/4
e - 4 18T N S Sy 2300 = 1= /e
5300 — 7 1/8" ~ i i K'FQ H'a : r|5800 — 1 //8 |
=
Note: Hub with bushing = h i
design isused for this . L ;[ :
project. Thethrust spacer is -
not required, nor supplied. T e
Seeinstallation manual for CLEARANCE —

(o]

fastener and torque

T L e
specifications of the bushing =800 — 3 3/8"
har dware. Bushing is used - o0 a4 =
to clamp the hub to the gear Iz800 — 5 1/2 |
vertical shaft. See Page 7 of
this document for bushing — MIN. ENCGAGEMENT
detail and set screw detail | % SHAFT DIA.
for the gear key. o ) 7—5/8"NC SET SCREWS
) ) - S USE 50-60 LB—FT
1. FOR HUB INSTALLATION AND OPERATION SEE SERIES 5000 INSTRUCTION MANUAL. — - € SonnuE
2. THRUST SPACER RECOMMENDED IF GEAR BOX SHAFT HAS NO SHOULDER. 4 5/32° 3 j Ve
3. SPECIAL TAPERED BORES AVAILABLE. f [kl
4, THE &A, BB, CC, DD DIMENSIONS CAN VARY AS MUCH AS 1 1/27 i I
DEPENDING ON HOW THE BLADES ARE TRACKED. W\\“‘w— THE!\:T S
5. A MINIMUM CLEARANCE OF DIMENSION FF UNDER RECOMMENDED
ADE TIPS IS REQUIRED.
BLIE 5 REQUIRED o ACFM 755,103 STATIC. PRESS. 0.759 IN. WATER
| BEEE = 2W ' WP, 88.7 SF  DENSITY RATIO AT 1
I % . ¥ RATID AL,
EE | SEAL DISC DIAMETER_ | 0.0684
—* ‘ | ‘ P RPM 185.8 PITCH ANGLE (APPROX. )+ 14.0° TESTPITCH
SR T 1 | 4 FAN MODEL  APT-22K-6 HUB WOODEL 5806
- ==/ A 1 =& " o " "
— S or T w4 ceasy 100" X 0.50
L___\*_ — == — — _]_DD BLADE 6T 22K BORE 4.99 EYW
—_— T ary,
Lt FF
! FooNO. 12915-05 HUDSON JOB N0, 973691
MINIMUM CLEARANCE
APPROVED  T.DERRITT (ICS) DATE  4/14/2017
3 Z | |REVISION HUDSON PRODUCTS CORPORATION SRS HE,
Y oY CY  |REVISED BY Registration MO, F-11837
S| (RS | RS |APPROVED BY (SUGAR LAND, TEXAS CP=5000K
0] 18 04 | 3304 | DATE CERTIFIED PRINT
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Note: Hub with bushing design is used for this project. The thrust spacer is not required, nor supplied.
See installation manual for fastener and torque specifications of the bushing hardware. Bushing is used to clamp the hub to the gear vertical shaft. See Page 7 of this document for bushing detail and set screw detail for the gear key.


DRAWING DETAIL OF BUSHING INSTALLED
ITH EACH FAN HUB AND GEAR SHAFT.

L

Split Taper Bushing

D H v
|
N
H}
T —| U |+ SET SCREW FOR THE
BUSHING IS 3/8INCH.
G&H J
L

L

= 7

GBP PROJECT USES
THE 'U-1' BUSHING.

- It
i

\.\ o i
(W]
e

- X !

T U |
P,B, Q &R

T A
| H
D
T L ///////ﬁ 1 ”
| = SR EANS !
% R |S|_ "U1" & "U2" Bushing-Split thru Flange * x i S=
i i I "U0" (Type 2 only) Bushing-Solid Flange fe———T—| U |-
"S1" & "S2" Bushing-Solid Flange
Type 2 Bushings Specifications
Dimensions Cap Screws Wrench
D Av. | Torque
Large | Small Type 2 Bore Wt. |In.-Lbs.
Type L U T End | End H \" w X Y R S Range No.| Size Lbs.
G 1" 1/4" 3/4" | 1.172" | 1.133" 2" 19/16" - 5/8" 3/16" 1/8" 3/16" 1" 2 1/4"x5/8" 0.5 95
H 11/4 1/4 1 1.625 1.570 | 21/2 2 - 7/8 3/16 1/8 3/16 17/16-11/2 2 1/4x3/4 0.8 95
P1 115/16| 13/32 | 117/321.9375 | 1.8555 3" 27/16 3/8" 1516 | 7/32 7132 1/4 11/2-1 3/4 3 5/16x1 1.3 192
P2 215/16| 13/32 | 217/3211.9375 | 1.7930 3" 27/16 3/8 2516 | 7/32 7132 1/4 11/2-1 3/4 3 5/16x1 15 192
P3 47/16 | 13/32 | 41/32 |1.9375 | 1.6993 3" 21/16 3/8 |313/16| 7/32 7132 1/4 15/8 3 5/16x1 2 192
B 115/16 1/2 1716 | 2.625 | 2.5567 |3 11/16| 3 1/8 12 1316 | 7/32 1/4 1/4 2-27/16 3 | 5/16x11/4 | 1.8 192
Q1 2112 17/32 | 131/32| 2.875 | 2.7657 | 41/8 33/8 12 13/4 7132 7132 9/32 2 1/8-2 11/16 3 3/8x1 1/4 3.5 348
Q2 31/2 17/32 | 231/32| 2.875 | 2.7032 | 41/8 33/8 12 2 3/4 7132 7132 9/32 21/8-25/8 3 3/8x1 1/4 4.5 348
Q3 5 17/32 | 4 15/32| 2.875 | 2.6094 | 4 1/8 33/8 12 41/4 7132 7132 9/32 21/8-21/2 3 3/8x1 1/4 5.5 348
R1 27/8 5/8 21/4 | 4.000 | 3.8750 | 53/8 45/8 3/4 2" 1/4 1/4 9/32 27/8-33/4 3 3/8x1 3/4 7.5 348
R2 47/8 5/8 41/4 | 4.000 | 3.7500 | 53/8 45/8 3/4 4" 1/4 1/4 9/32 27/8-35/8 3 3/8x1 3/4 11 348
S1 4 3/8 3/4 35/8 | 4625 | 44180 | 63/8 53/8 3/4 35/16 | 5/16 5/16 3/8 31/4-4 1/4 3 1/2x2 1/4 | 13.5 840
S2 6 3/4 3/4 6" 4.625 | 4.2696 | 6 3/8 53/8 3/4 511/16 | 5/16 5/16 3/8 3 1/4-4 3/16 3 1/2x2 1/4 19 840
uo 51/4 | 11/16 | 43/16 | 6.000 | 5.7656 | 8 3/8 7 11/4 33/4 7116 716 15/32 - 3 5/8x2 3/4 30 1680
Uo 415/161 3/4 4 3/16 | 6.000 | 5.7656 | 8 3/8 Vs 11/4 3 3/4 7/16 7/16 15/32 4 3/8-51/2 3 5/8x2 3/4 27 1680
U1 71/8 | 11/16 | 6 1/16 | 6.000 | 5.6485 | 8 3/8 7" 11/4 5 5/8 7/16 7/16 15/32 4 3/8-5 1/2 3 5/8x2 3/4 40 1680 |
02 TO1/8 | 11716 | O 1716 | 6.000 | 5.4610 | 8 358 4 T4 | 858 | 7716 | 7716 | 15/32 4385 3 | o/ox2 o4 | 50 1680
w1 81/4 | 17/16 | 613/16| 8.500 | 8.1016 | 12 1/2 10" 11/4 6 3/8 7116 716 9/16 6 1/4-7 716 4 3/4x3 104 3000
w2 111/4 | 17/16 | 913/16| 8.500 | 7.9141 | 121/2 10" 11/4 9 3/8 7116 716 9/16 6 1/4-7 716 4 3/4x3 133 3000
YO* 111/8 2" 91/8 |12.000 |11.4688| 16 1/2 | 14 1/2 2 81/2 5/8 5/8 5/8 8-10 4 1x5 270 7200
American Metric® Corporation
® GROUP: 014 1-014-050105
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