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J G U L F un lunssi (Revision)

(Document No.)

WI-MTN-MM-04 00
5UFIROU (Work Instruction) G s y
i iy L TUNRAYTY (Date) W1 (Page)
1394 MITJI5NBMOHABIEY (Cooling tower)
| B0 2564 6 | 90 (o) R

6.4.3 %A Transmission Shaft and Flexible element Y1013 19T 0 UTBOIARN, T2 8232 N119U84 Flexible N Coupling upIABT Y
Shaft 1ia¥ Coupling Gear A1l Shaft 11 18.5-19.5 mm. wioudu Alignment Egijﬂiﬂf 9 Shaft Coupling MMIATIVADY ANHMU

Il )
gunsalnteuenyiinig Recheck alignment yn 111 mianunisAnnsouaszdoarinisilaou lmimniu

ANYNZNITIU Dial Gauge IMB11n15 Recheck alignment

SPEC.
A 0.1
B: 0.5
C: |185-195
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(Document No.)

T ¢ WI-MTN-MM-04 00
5 HUANY (Work Instruction) v———r T~
P yE - Juniiaduld (Date) W1 (Page)
1984 MIVIIINEIHBYaniuu (Cooling tower)
1 IWEBU 2564 7 | 110 (of) 8

¥ L3
6.4.4 ATIITDUTEAUUNTUYDY Gear Box (Monthly)
" 4
Gearbox M1IATIIARUTIMABAUAD 11/1]
i UL SO 4 ' ; ;
6.4.4.1 nlaguneinianau 6 Wou—11 ﬂmﬁﬁmss:u‘lﬂuqﬁa Operations and Maintenance Manual
o @ =t el el X !
6.4.4.2 iimssaasziamganiiniisey 1 lugile Operations and Maintenance Manual
o Qt r % .
6.443MNTANUTZ01R Filter mnﬂﬁmﬁ:u‘muqﬁa Operations and Maintenance Manual
; Epin Tt o s ; . ,", o o
6.4.5 Mnsaamniniuved Gear box muwﬁmﬁmflﬂuﬂﬂ'a Operations and Maintenance Manual TasiunouAatl
= ¥ ow ¥ oa g 2w (-
6.4.5.1 WTaNAF UL tagmuzinui e ldwTow
¥
6.4.5.2 911017 Drain UNiu80n91N9A Drain 1nua

= ¥ow [l 1 . o | . -
6.4.5.3 1M Flushing Tasmaduainiulwiidh lludn/aes Drain o8 sunininiufl drain 92 1a ud2ilagn Drain
I, ] o ¥ oo a
6.4.5.4 Huriniuin 111y Gear box 3N NsEMniniuszielaTedUFITA (Max Level)

o = r_"l ar A\ " '
6.4.6 MimsiAnszurvasuamas I Taonts Testrun 990DCS iilosannisliuamuluiazms Alignment Tasganszia
(Amp) 910 Nameplate YDINDIADTUARZA?

o o w o = = § &4 =5 ; & x 3
6.4.7 WUAANUUIZITAYINIGIA Vibration fwefineidraimTeilo Portable 1Az Gear box 1913 Monitor Vibration Online 210
DCS

o o o o A 1 A a
6.4.8 winnuthyadnuniudin i ldinsasreaevasluiuuesy PM CHECK SHEET COOLING TOWER
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8. tanayedad
8.1 O&M manual Cooling Tower

8.2 AM-SPP-WI-MTN-MM-04 m51i1395numanaaiiin (Cooling Tower)
ar R
9. Junn

9.1 FW-MTN-04-01 PM 6M CHECK SHEET COOLING TOWER

9.2 FW-MTN-04-02 PM 1Y CHECK SHEET COOLING TOWER
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VGULF _WORK PERMIT FORM
Ban Pho. ' '_; .
3 " s a4y 2 o s I Fa

PREPARED BY COMPANY'S WORK SUPERVISOR (n'mmmﬂ'n!ﬂ'ﬂ'cmyimTﬂququammﬁ']uwuﬂammun ) o s

Date / Time: 31-May-2022 13:40 | wark Order No: ) 20248.723;, .| Work Permit No: | 2108003844

- b

Location: | Functional Location: Functional Location Description:

Cooling Tower 2108-CG-10PAD21ANOO COOLING TOWER FAN ]

R ted by: (vaoyaalapvinnuu3ing | Ponesatjz B td

equested by: (VoOyURY } onggatja uml‘l.mgISI ee Pdv" ‘* -

Shift Leader reviews attached Job Safety Analysis 054) | [ I efile no. . ,IE/A Copy or.lub Safety Analysis (JSA)

. ) " , : Fefer wirk 2oy 003700
grantmenunauvinssiauionimlaen NUI5AY  munawanan jsa WpluuuEiinsefiad g rzymnumuengis) munrseney JSA Tugdiuudnn]
Lock-Quf/Tag-Out : (sdenuazmadandaany | [0 LoTo Required ®] LOTO Not required
Hazardous Work involved / Are other permits required? Mark each box as applicable (‘551,]1110,1!!];1913114%'14911 wﬁlﬁ‘m%a)

[ Chemical Wark Permit (51mq;:ﬁlmﬁ'umnﬂﬂ) ; ' ) [ Workdng at Hefghts over 1.8 m.(nm'f';ﬁmﬁ‘luuﬁ;mmnniu g1

[} Confine Spacc Entry Permit (a'm‘lm'lé'umn'lﬁ) s o 1 Mechamcal Work Permit (1538410031 6.8 113 vie amﬂguqqnﬂ $5°C)

] Cuttmg(We]dmg, Hot Work Permit (amﬁ'm%au fidoles m‘lﬂunvﬁnm’fﬁu) (] Radiation Wnrk Permit (amﬁmmﬁn%’aﬂ'}
" [ Electrical Wnrl-: Perrml (w‘l’l‘ulh'h‘] > 380 VAC ‘H‘ia 125 ¥DC) ’ - [ Sslings, nggmg and Cranes Permit (emﬁ'l"iam, FANUASIATH)

I Excavation Work Pormit (ﬂunﬁawﬂﬁnaq'hlmnnulmammu 100 931,) [T other Work et s,

= | Nature of Work: (ﬁuuaimmwa..leamlamu) ® ' o
1Y M Check refer worl-EOutage CT Fan and Gear Box work n0.2108003740 o -
. N o . R . .
Hazards: (Suns10 s asze v, anadi, usamiag, msedl Slud) - ‘ A
Stored Energy Source(s): (Wnddersmumisnufieronoduass oy aind, 17, idu Faudu) ey
Prepared by: (Work Supervisor) Ps W y v :\j u Date: 2.} / 4 4 ! Time | 15 %0
O - T T, il i o
"~ Reviewed by: {Contractor) : . ! . Date: L, Timer
| Reviewed by: (Operation Engineer) Ol . | Date: 3172722 __Time: B
Authnrizcd by: (Shifi Leader} o Lidra . Date: CATRYEEE Time: 1Y ny
N
WORK PERMIT EXTENSION RECORD(sh:ft by shlft) (m‘ma‘luaqmm nz e ﬂ“' ) .
Date Extension Request Description Exiended Work Open : : Extended Work Close
Work | Operation [Shift Leader] Time Work | Operation [Shift Leader] Time
‘ Supervisor Eng. Supervisor Eng.
ClosIng permit for first day, Permit needs to be extended, ) .
WORK CLOSURE AND TAG-OUT RELEASE (asveilamarhaiunazilaanisden iasdandanu)
1 have checked the squipment and concluded that: @Smwammauwionveundosdnsndundoiumsassndl
Verified and reported by: Work Supervisor P.m q5 :..\.; " Date: ) / i Time: | o
. o N ’

Tap-Out Release Authorized by: (Shift Leader) -~ Date: - Time: - = 'Work Completed
Checeked by: Operation Engincer ornc pate: 3175 /72 |' Time: iz on P
Work Permit Closed by: (Shift Leader) * gl L ' pate: | $/¢f| Time: | 17 90 ’AES | o

ESMS-Sa-P-01:Pérmit-to-Work System . ‘ - Almchment_:ﬁl: Work Pennit Form_Rev02

e - T [T TP



VGULF

Ban Fhe

WORK ORDER

Preventive Maintenance

Work Order 20248723

Notification 10337033

TR

General
Main Work Center MMI1-GBP - Mechanical Prlority 3-Routine (30 Days)
PM Activity Type PM1-PM-Time base Requested Date 01-Apr-2022 03:31
Revision Status REL Status Date 31-May-2022 13:50
Reference Object
Functional Location 2108-CG-10PADY91ANOO] COOLING TOWER FAN 1
Equipment
Warranty Expire Date
Requested For Date Btart End Duration (Hrs)
PM.1Y COOLING TOWER FANGEAR ..o Notif. Require 01-Apr-2022  01-May-2022 136.0
........ Order Basic D1-Apr-2022 01-Apr-2022 8.0
............................................. Order Ac‘ual 0'0 '
Responsibilities Work Instruction
Requested By Sarayu Kanarat Maintenance Plan M208AN22-0601 COOLING TOWER FAN GEAR
Responded By Pongsatja Bumrungkitdee Task List M208AN22 COOLING TOWER FAN GEAR
Lead Engineer | Sarayu Kanarat ‘
Planned Labor
Opit | SOp# Description Work | No. | Duration| PR No, Remark
(Hrs) (Hrs) (if abnormal)
0010 COOLING TOWER FAN GEAR 1Y INSPECTION g.0 1 8.0
0010 | 0010 | INSPECT FAN IN OPERATION. CHECK UNUSUAL 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 | 0050 | CHANGE LUBE QIL 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 +GAF SHAFT )
0010 | 0070 | CHECK RECORD FAN BLADE ANGLE (FOLLOW 0.5 1 0.5
FROM Q&M MANUAL)
0010 | G080 | 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 Q&M 0.3 I 0.3
MANUAL)
0010 | 0110 | RE-TORGUE FAN BLADE (FOLLOW FROM O&M 0.3 I 0.3
MANUAL)
0010 | 0120 | RE-TORQUE ALL NUT OF DRIVE SHAFTS 0.3 1 0.3
(FOLLOW FROM 0&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




. WGULF

Work Order 20248723

. WORK ORDER IR
Preventive Maintenance Notification 10337053
Planned Labor
Op# | SOpi# Description Work | No. |Duration{ PR No. Remark
(Hrs) {Hrs)} (if abnormal)

0010 | 0160 | INSPECT DRIFT ELIMINATORS, FILLPACK, 0.3 1 0.3

NOZZLE AND DISTRIBUTION PIPE
0010 | 0170 | INSPECT AND CLEAN AIR VENT OF GEAR BOX 0.3 1 0.3
0010 | 0180 | CLEAN DRIFT ELIMINATORS, FILLPACK AND 0.3 1 0.3

STACK (IF REQUIRED)
0010 | 0190 | CHECK CORROSION OF CASING GEAR BOX 0.3 1 0.3
0010 | 0200 | INSPECTED FLEXIBLE ELEMENT OF DRIVE 0.3 1 03

SHAFT
0010 | 0210 | ADJUST BELT (IF NECESSARY)" a3 1 0.3
Total Qperation Duration ' 8.0
Damage / Problem
Cause
Activity
NOUE: (OUICT COMBIEID, | e eees oo s 53555 e 51051

Reporied By Accepted By Completed By
sign B, ol Sign v ML‘L/L’ Sign %""‘"M

ARR -
Name : o, oo BMmJ‘-}PL"" Name L,éév —{_ Name : Sﬂi%‘;../k .
{Ldarl y

Date '5[/;"[% Date 21 [Tl Date : 3’/7‘7{24-




VGULF

Work Order 20248723

WORK ORDER I
Preventive Maintenance Notification 10337053
Object List
No Functional Location Func. Loc. Description Equipment |Manufacturer Serial| Notification
Number :
1 2108-CG-10PAD9IZANGO1 COOLING TOWER FAN 2
2 | 2108-CG-10PADI3ANO01 COOLING TOWER FAN 3




WGULF

PM CHECK SHEET COOLING TOWER

(¥ KKS CODE:

EQUIPMENT NAME : COOLING TOWER FAN PLANT|  GBP{2108) | "N N
FW-MTN-MM-04-02 Rev.
o, 10PADSIANDOL cHEck pate:_31/572 s
10PADS2ANDDL 155 WORK ORDER NO : 25
gmpwggmogl TIME ‘ WORK PERMIT NO ; T 168 0V3%4L

Hub Temus

Bk teague [

Pl —

. TR
F;—. o "B- ¥,

T

INSPECTION AND ACTIVITY
NORMAL 0 NORMAL O NORMAL
CHECK CLEANLINESS BAR SCREEN CLEAN IF DIRTY '
0 ABNCRMAL O ABMORMAL O ABNORMAL
7 NORMAL O NORMAL O NDRMAL
CHECK DRIVE SHAFT ANC COUPLING BOLT TIGHTEN
: O ABNDRMAL O ABNORMAL O ABNGRMAL
@ NORMAL O NORMAL O NORMAL
CHECK GEAR BOX BOLT TIGHTEN ,APPLY GREASE AT BEARING
- O ASNCRMAL O ABNORMAL O ABNORMAL
& NORMAL O NORMAL O NORMAL
CHECK BREATHER LINE W DAMAGE, OVER CORROSION
D ABNORMAL [3 ABNORMAL D ABNORMAL
[ NDRMAL O NORMAL O NDAMAL
CHECK LOOSEN PART SUCH AS BOLT,NUT,COVER BOLT,NUT IS TIGHT
O ABNORMAL O] ABNORMAL [1 ABNORMAL
¥ NORMAL O NORMAL O NORMAL
REPLACE LUBRICANT REPLACE LUBRICANT TYPE,QUANTITY FOLLOW UP
NAMPLATE O ABNGRMAL [ ABNORMAL 0 ABNORMAL
¥ NORMAL O NORMAL O NORMAL
CHECK ALIGNMENT GEARBOX IS NOT MISALIGNMENT
D ABNORMAL O ABNORMAL [J ABNORMAL

vGULF

PM CHECK SHEET

LING TOWER

EQUIPMENT NAME : COOLING TOWER FAN

‘ PLANT I GBL (2107)

‘FORM NO.




/
¥} KK5 CODE:
( B/J.UPADQMNOM

O 10PADSZANOOL
[J 10PADS3ANDOL

cHECK DATE :__3 1 /5132

FW-MTN-MM-04-02 Rev.00

TIME |4iee

WORK DRDER NO

WORK PERMIT NO :

2410¢ po 3RAL

CONDITION BEFORE CHECK ALIGNMENT

o | MEASURE BEARING MOTOR DE <65 °C 54  °c_ | A normAL & aenormAL
TEMPERATURE MOTOR NDE <865 "C 31 "¢ | @ wormaL | (] asnormaL
MOTOR DE VERTICAL <45 mmfs | @&  mmfs | F normaL { O asnormaL

MOTOR DE HORIZONTAL | <45  mm/s | 0. mm/s | [ noamat | O asnormaL

2 | MEASURE BeARING MOTOR DE AXIAL <45 mmfs | ©.F  mm/s | E normac [ O asnormal
VIBRATION MOTOR NDE VERTICAL <45  mmfs |1 07 mmfs | [ normat | O asnormat
MOTORNDEHORIZONTAL | <45 mm/fs | ®.9  mm/s | [A normat [ aenormaL

MOTOR NDE AXIAL <45  mmfs | 0-5  mmfs | [ normat | O] aenormaL

READ YIBRATION GEAR BOX <10 mmfs | g2 mmfs | 3 normal | O] aenormat

1 | MeAsuRE BEARING MQTOR DE <65 °¢ 5. *c | @ 'vormaL |3 aenormar
TEMPERATURE MOTOR NDE <65 °C 19 c | & noamaL |0 asnorma
MOTOR DE VERTICAL <45 mmfs | 0.4 mmis [ normAL | ) AroRMAL
MOTOR DE HORIZONTAL <45  mmfs | ©- mmy/s E(NORMAL OJ ABNORMAL
5 | MeasuRe BEARING MOTOR DE AXIAL " <45  mmfs | ©9  mm/s 2 normaL | O asrormar
VIBRATION MOTQOR NDE VERTICAE <45 mmfs | @5 mm/fs & normaL | O aswormat
MOTORNDE HORIZONTAL | .45  mm/s 0.  mm/s m/NORMAL J ABHDRMAL
MOTOR NDE AXIAL <45 mmfs | 0.9  mm/s | @ vormaL | O asnormaL
3 READ VIBRATION GEAR 80X <10 mm/s 1.9 mmis | A normac | D aenormal
REPORT BY ENGINEER ACCEPTED AND COMPLETED BY LEADER
FULL NAME ¢ szj s FULL NAME : —S@‘. it 2 _
DATE 3 [/‘5'/7} DATE il /§ /%(l/




FW-MTN-MM-04-02 Rev.00

(V) KKS CODE: ~ van
o 185233%2538% CHECK DATE: WORK ORDER NO ; 20243977
O 10PADS3ANGOL TIME |4 0 WORK PERMIT NO ; %10 §o2 2T

CONDITION BEFORE CHECK ALIGNMENT

. | MEASUREBEARING | MOTOR DE <65 °C 5 - | A uormar {[J annormaL|
TEMPERATURE MOTOR NDE <65 °C 35 ¢ | A normal |0 aenorma
MOTOR DE VERTICAL <45 mmfs| ©.-B mmss [ wormaL | T asnormaL
. MOTOR DE HORIZONTAL <45 mmfs 0-f mmfs ' vormar | £ aenormas
| 5| wmeasUReBearinG | MIOTOR DE AXIAL <45 mmfs| ©.5 mms | B normac [0 asnoama
N VIBRATION MOTOR NDE VERTICAL <45 mmfs | ©. B mm/s m,NORMAL 3 ABNORMAL
MOTOR NDE HORIZONTAL | <45  mm/s O.b  mm/s mlnmm LT ABNORMAL
MOTOR NDE AXIAL <45 mmfs Q.7 mm/s ﬂ,NORMAL L1 aanormaL
READ VISRATION GEAR BOX <10 mm/s 1.6 mmss NORMAL | ] asnoRMAL

1 | MEASUREBEARING | MOTOR DE <65 °C 55 °c_ | [ normac | O asnormaL
TEMPERATURE = | MOTOR NDE < 65 °C 37 °C E/NORMAL L1 ABNDRMAL
MOTOR DE VERTICAL <45 mm/s | 05 mmss | A norma |0 ABNORMAL

MOTORDE HORIZONTAL | <45 mm/fs | ©57  mm/s | [Z normat | asnormaL

5 | MEASUREBEARING | MOTOR DE AXIAL <45 mm/s i @ .IL mm/s | [ norma [0 ABNCRMAL
VIERATION MOTOR NDE VERTICAL <45 mmfs| AL mm/fs I normaL | 1 peworuat

MOTOR NDE HORIZONTAL | a5  mm/s | 06 mm/s ﬁNORMAL ] ABNORMAL

MOTOR NDE AXIAL <45 mmfs D-c’ mmy/s E/NORMAL L1 ABNORMAL

3 READ VIBRATION GEAR BOX <10 mmfs | 4. é mm/s IZ{ NORMAL | J ABNORMAL

REPORT BY ENGINEER

ACCEPTED AND COMPLETED BY LEADER

PD 5oty v

FULL NAME :

N

DATE :

FULL NAME :

0 s

DATE

3l/s/ 90




FW-MTN-MM-04-02 Rev.00

[¥') KKS CODE:

/

OPAD91ANOOL
0PAD9ZANDCL
10PAD93ANCOL

|
cHECK DATE:_ 51 /0 (2]

2024 515

WORK ORDER NO ¢

TIME :

\3:97

WORK PERMIT NO LlofomEds

CONDITION BEFORE CHECK ALIGNMENT

MEASURE BEARING | MOTOR DE <65 C T = NORMAL [ CJ asnoAmAL
TEMPERATURE MOTOR NDE < 65 C 34 *c | F'normaL | [ astiormat
MQTOR DE VERTICAL <45 mmfs| 9.6 mmss E/NORMAL O asnormat
MOTORDEHORIZONTAL | <45 mm/s | ©-h mm/s | B normar [0 asnormac

MEASURE BEARING | MOTOR DE AXIAL <45 mm/s 0.k mmss m/NORMAL O asnoamaL
VIBRATION MOTOR NDE VERTICAL <45 mmfs C.b mm/s NORMAL | (7 aBnosmMaL
MOTORNDE HORIZONTAL | <45 mm/s °.7  mm/s [ nosmat | T aenosmal

MCTOR NDE AXIAL <45 mmfs| © .E mm/s ﬁNO&MAL Ll asnoamaL

READ VIBRATION GEAR BOX <10 mm/s | . mm/s 77 wormaL | 01 aenorwiaL

L | MmeEasuRe seaninG MOTOR DE <65 °C 75 ¢ NORMAL | [ apNoRMAL
TEMPERATURE | MOTOR NDE <65 °c 3% °c ! P normar [0 asnormaL
MOTOR DE VERTICAL <45 mmfs | 0.7 mmfs m,NDRMAL L] aBNORMAL
MOTORDEHORIZONTAL | <45 mm/s | 0-b  mm/s | [Xnormar | O asnormal
MEASURE BEARING | MOTOR DE AXIAL <45 mmfs| 0.6  mm/s | A noamal | O asnormaL
VIBRATION MOTOR NDE VERTICAL <25 mmis| 0.5 mm/s Pf norwar | 1 asnormac
MOTORNDE HORIZONTAL | w45 mmfs | 0.9  mm/fs lZfNrJRMAL L] aBnORMAL
MOTOR NDE AXIAL <45 mm/s | Bk mm/s | X normal | O asnormaL
READ VIBRATION GEAR BOX <10 mm/s [ L] mm/s NORMAL [ [T aBnosmaL
REPORT BY ENGINEER ACCEPTED AND COMPLETED BY LEADER
52
FULL NAME : Po‘:u:fsﬁﬂ)q"’ FULL NAME : Sty
DATE : 31/?’[1;2. DATE : S /-S—/?—'?,
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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 F0N 6032 UUATIRADUNANBUUUGIDLTDY (CEMS)

Fau aaunidng
Sunsrumsu

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 <Jirawat.wa@gulf.co.th>;
Natthaphat Sawadpakdee <Natthaphat.sa@gulf.co.th>

Subject: [GBP] veifousoszuunsnaeunaisuuuaeiios (CEMs)

Fau n1stiane

TaalWsinginuln (Gulf BP) Liasm fail 4W arie aanzide w.88(2) - 1/2558-tyua Usznaunianig wamnszud liinine
TnasnnaEaudan AAINITUAR 137 lNzdms et N6 1aad 888 uy 1 Anuatituln anauelzau dsudn
WIzuAIATRY s Ansrtat udamadauszuuuazaza g Wi g tad liAunts i dhaaanuistlszinalng

Tudud 1 wawAANIsEW 2561 (COD)

v v
o a a o ]

9 131 201899128 1B8ATayAIsULATIAADLNARHILILFABLEAY (CEMS) lNaaa maNsaniyu nWa AIusdun 8

pla1Ax 2561 luguhl

KX a dll o a
AILTHUNNUNANTILLRSANUUNIT



Thaweesak Boonyong | EHS

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
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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

N — gth 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.

A 087 0474-B 00-03 MS Word 97
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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)

The three-stage turbine comprises:

Figure 7, Turbine section

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

Bal. Piston Air (Compr. St 10)

(Compr. St 10)

Qil drain

transducer

Oil drain / Vibr. and Temp

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.

\\ {

7

| ,
LFBF:%; Radial

o

——

Jacking oil

Reverse
thrust

Main oil

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

P N

Stage 15

NI

pun
U
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Components
e Compressor inlet guide vane actuator motor unit.
MBA10AE005

An AC-servo motor positions the variable compressor guide vanes via an actuator.

¢ Ignition system
MBA10AV005

The ignition box for the spark plug igniter of the combustion chamber. The spark plug is ignited by

the ignition exciter.

¢ Axial displacement
MBA10CGO005

The transducer is continuously monitoring the axial position of the rotor. Absolute distance relative

bearing measured.

¢ Axial displacement
MBA10CG010

The transducer is continuously monitoring the axial position of the rotor. Absolute distance relative

bearing measured.

e Key phasor
MBA10CG015
The key phasor detects the rotor angle during balancing.

¢ Axial displacement
MBA10CG025

The transducer is continuously monitoring the axial position of the rotor. Absolute distance relative

bearing measured.

Rev C, Start
e Compressor inlet guide vane positioning sensor (RVDT)
MBA10CGO030
The position of the VGV is measured with an RVDT (Rotary Variable Differential Transformer).
Rev C, Stop

o Diff Pressure transmitter, compressor inlet
MBA10CP005
Diff. pressure measurements over the inlet piece for calculation of compressor inlet mass flow.

e Pressure transmitter, compressor inlet
MBA10CPO0O10
Pressure level inside the inlet housing for calculation of compressor inlet mass flow.
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Pressure transmitter, compressor discharge pressure.

MBA10CP015

The transducer is continuously monitoring the pressure in the central casing, used in the control
loop of the gas turbine. Used for calculation of the turbine inlet temperature.

Pressure transmitter, compressor discharge pressure.

MBA10CP016

The transducer is continuously monitoring the pressure in the central casing, used in the control
loop of the gas turbine. Used for calculation of the turbine inlet temperature.

Pressure transmitter, compressor discharge pressure.

MBA10CP017

The transducer is continuously monitoring the pressure in the central casing, used in the control
loop of the gas turbine. Used for calculation of the turbine inlet temperature.

Pressure transmitter, combustor
MBA10CP030
The transducer is continuously monitoring the pressure in the combustion chamber.

Pressure transmitter, front face disc 1

MBA10CP035

The transducer is continuously monitoring the pressure upstream of turbine disc 1 to ensure
cooling air feed to turbine blade 1.

Diff Pressure transmitter, turbine exhaust
MBA10CP040
Diff. pressure measurements between the turbine exhaust and surrounding.

Diff Pressure transmitter, turbine exhaust
MBA10CP041
Diff. pressure measurements between the turbine exhaust and surrounding.

Diff Pressure transmitter, turbine exhaust
MBA10CP042
Diff pressure measurements between the turbine exhaust and surrounding.

Pressure transmitter, turbine exhaust

MBA10CP045

The transducer is continuously monitoring the over pressure in the turbine exhaust. It is used for
calculating the T5 (turbine inlet temp).

Pressure switch, compressor surge protection

MBA10CP050

The diff. pressure switch will be activated by the back flow of air through the inlet housing during
surge.

Pressure switch, compressor surge protection

MBA10CP055

The diff. pressure switch will be activated by the back flow of air through the inlet housing during
surge.
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e Pressure switch, compressor surge protection
MBA10CP060
The diff. pressure switch will be activated by the back flow of air through the inlet housing during
surge.

e Diff Pressure transmitter, inlet system
MBA10CP065
The diff. pressure over the inlet filter is continuously monitored to detect clogging.

e Pressure transmitter, inlet system
MBA10CP070
The diff. pressure over the inlet filter is continuously monitored to detect clogging.

e Pressure transmitter, inlet system
MBA10CP075
The diff. pressure over the inlet filter is continuously monitored to detect clogging.

e Dynamic probe, combustor pulsation
MBA10CP085
The dynamic head in the combustor is continuously monitored.

e Dynamic probe, combustor pulsation
MBA10CP090
The dynamic head in the combustor is continuously monitored.

e Dynamic probe, combustor pulsation
MBA10CP095
The dynamic head in the combustor is continuously monitored.

e Flame detector
MBA10CQ005
The flame detector indicates flame during start up and detects flame out during operation.

e Flame detector
MBA10CQ010
The flame detector indicates flame during start up and detects flame out during operation.

e Speed transducer
MBA10CS005
The transducer measures continuously the rotating speed of the rotor, and is used as input to the
control loop of the gas turbine. Controls the rotor speed to 6607 rpm (50 or 60 Hz).

e Speed transducer
MBA10CS010
The transducer measures continuously the rotating speed of the rotor, and is used as input to the
control loop of the gas turbine. Controls the rotor speed to 6607 rpm (50 or 60 Hz).

e Speed transducer
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The transducer measures continuously the rotating speed of the rotor. Overspeed protection.

e Speed transducer
MBA10CS020
The transducer measures continuously the rotating speed of the rotor. Overspeed protection.

e Speed transducer
MBA10CS030
The transducer measures continuously the rotating speed of the rotor. Overspeed protection.

e Temperature transmitter, bearing temperature
MBA10CT005
The PT100 is continuously monitoring the temperature of radial bearing no1.

e Temperature transmitter, bearing temperature
MBA10CTO010
The PT100 is continuously monitoring the temperature of radial bearing no1.

e Temperature transmitter, bearing temperature
MBA10CT015
The PT100 is continuously monitoring the temperature of axial thrust bearing no1.

e Temperature transmitter, bearing temperature
MBA10CT020
The PT100 is continuously monitoring the temperature of axial thrust bearing no1.

e Temperature transmitter, compressor inlet
MBA10CT025
The PT100 is continuously monitoring the temperature at the compressor inlet. The transmitter is
protecting the gas turbine from operation outside the design limits. The signal is used as input to
the control loop of the gas turbine to calculate the inlet mass flow, the PFR (pilot fuel ratio) and the
STC (start control)

Rev C, Start

e Temperature transmitter, compressor inlet
MBA10CT026
The PT100 is continuously monitoring the temperature at the compressor inlet. The transmitter is
protecting the gas turbine from operation outside the design limits. The signal is used as input to
the control loop of the gas turbine to calculate the inlet mass flow, the PFR (pilot fuel ratio) and the
STC (start control)

e Temperature transmitter, compressor inlet
MBA10CT027
The PT100 is continuously monitoring the temperature at the compressor inlet. The transmitter is
protecting the gas turbine from operation outside the design limits. The signal is used as input to
the control loop of the gas turbine to calculate the inlet mass flow, the PFR (pilot fuel ratio) and the
STC (start control)
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Temperature transmitter, compressor outlet

MBA10CTO030

The thermocouple is continuously monitoring the temperature at the compressor outlet. The
transmitter is protecting the gas turbine from operation outside the design limits. The signal is used
as input to the control loop of the gas turbine. Used for calculation of the turbine inlet temperature.

Temperature transmitter, compressor outlet

MBA10CTO031

The thermocouple is continuously monitoring the temperature at the compressor outlet. The
transmitter is protecting the gas turbine from operation outside the design limits. The signal is used
as input to the control loop of the gas turbine. Used for calculation of the turbine inlet temperature.

Temperature transmitter, compressor outlet

MBA10CT032

The thermocouple is continuously monitoring the temperature at the compressor outlet. The
transmitter is protecting the gas turbine from operation outside the design limits. The signal is used
as input to the control loop of the gas turbine. Used for calculation of the turbine inlet temperature.

Temperature transmitter, turbine stator

MBA10CT035

The thermocouple is continuously monitoring the temperature in the turbine stator flanges
connecting stator ring 1 and 2. The transmitter indicates the function of the external stator cooling.

Temperature transmitter, turbine stator

MBA10CT040

The thermocouple is continuously monitoring the temperature in the turbine stator flanges
connecting stator ring 1 and 2.

Temperature transmitter, turbine stator

MBA10CT045

The thermocouple is continuously monitoring the temperature in the turbine stator flanges
connecting stator ring 1 and 2.

Temperature transmitter, turbine stator

MBA10CTO050

The thermocouple is continuously monitoring the temperature in the turbine stator flanges
connecting stator ring 2 and 3.

Temperature transmitter, turbine stator

MBA10CT055

The thermocouple is continuously monitoring the temperature in the turbine stator flanges
connecting stator ring 2 and 3.

Temperature transmitter, turbine stator

MBA10CTO060

The thermocouple is continuously monitoring the temperature in the turbine stator flanges
connecting stator ring 2 and 3.
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e Temperature transmitter, between turbine stator and turbine casing
MBA10CT065
The thermocouple is continuously monitoring the temperature in the cavity between the turbine
stator and the turbine casing.

e Temperature transmitter, vane inner shroud
MBA10CTO70
The thermocouple is continuously monitoring the temperature in the seal region under the stage 2
vane.

o Temperature transmitter, vane inner shroud
MBA10CTO080
The thermocouple is continuously monitoring the temperature in the seal region under the stage 2
vane.

e Temperature transmitter, bearing temperature
MBA10CT090
The PT100 is continuously monitoring the temperature of radial bearing no. 2.

e Temperature transmitter, bearing temperature
MBA10CT095
The PT100 is continuously monitoring the temperature of radial bearing no. 2.

e Temperature transmitter, turbine exhaust
MBA10CT100
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

o Temperature transmitter, turbine exhaust
MBA10CT105
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

o Temperature transmitter, turbine exhaust
MBA10CT110
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

e Temperature transmitter, turbine exhaust
MBA10CT115
The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.
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Temperature transmitter, turbine exhaust

MBA10CT120

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT125

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT130

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT135

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT140

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT145

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT150

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT155

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.
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Temperature transmitter, turbine exhaust

MBA10CT160

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT165

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT170

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT175

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Vibration transducer, bearing
MBA10CY005
The accelerometer is continuously monitoring the vibration in bearing no 1.

Vibration transducer, bearing
MBA10CY010
The accelerometer is continuously monitoring the vibration in bearing no 2.

Vibration transducer, bearing
MBA10CY015
The accelerometer is continuously monitoring the vibration in bearing no 2.

Vibration transducer, bearing
MBA10CY020
The accelerometer is continuously monitoring the vibration in bearing no 2.

Vibration transducer, bearing
MBA10CY025
The accelerometer is continuously monitoring the vibration in bearing no 1.

Vibration transducer, bearing
MBA10CY030
The accelerometer is continuously monitoring the vibration in bearing no 1.
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Air flow, calculated
MBA10FF900
Calculated compressor inlet mass flow based on dP measurements.

Calculated pressure, compressor outlet pressure
MBA10FP901
Median of measurements in the compressor outlet.

Calculated temperature, turbine stator ring
MBA10FT900

Average of measurements in the turbine stator flanges connecting stator ring 1 and 2.

Calculated temperature, compressor outlet
MBA10FT901

If one thermocouple differs more than set value from the median of MBA10CT030, MBA10CTO031

and MBA10CT032 or the thermocouple failure it is set to 0° C.

Calculated temperature, turbine stator ring
MBA10FT905

Average of measurements in the turbine stator flanges connecting stator ring 2 and 3.

Calculated temperature, turbine exhaust
MBA10FT910
Average of measurements in the turbine exhaust.

Calculated temperature, turbine exhaust
MBA10FT911
Maximum to average deviation of measurements in the turbine exhaust.

Calculated temperature, turbine exhaust
MBA10FT912
Minimum to average deviation of measurements in the turbine exhaust.

Rev C, Start

Calculated temperature, compressor inlet

MBA10FT915

Average of measurements in the compressor inlet.

Rev C, Stop
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Test Instrumentation

¢ Connection for test instrumentation, compressor outlet.

MBA10CU301

The connection is used for performance measurement or trouble-shooting.

Connection for test instrumentation, compressor outlet.
MBA10CU302

The connection is used for performance measurement or trouble-shooting.

Connection for test instrumentation, compressor outlet.
MBA10CU303

The connection is used for performance measurement or trouble-shooting.

Connection for test instrumentation, compressor outlet.
MBA10CU304

The connection is used for performance measurement or trouble-shooting.

Connection for test instrumentation, turbine outlet diffuser.
MBA10CU701

The connection is used for performance measurement or trouble-shooting.

Connection for test instrumentation, turbine outlet diffuser.
MBA10CU702

The connection is used for performance measurement or trouble-shooting.

Connection for test instrumentation, turbine outlet diffuser.
MBA10CU703

The connection is used for performance measurement or trouble-shooting.

Connection for test instrumentation, turbine outlet diffuser.
MBA10CU704

The connection is used for performance measurement or trouble-shooting.

Connection for test instrumentation, turbine outlet diffuser.
MBA10CU705

The connection is used for performance measurement or trouble-shooting.

Connection for test instrumentation, turbine outlet diffuser.
MBA10CU706

The connection is used for performance measurement or trouble-shooting.

Connection for test instrumentation, turbine outlet diffuser.
MBA10CU707

The connection is used for performance measurement or trouble-shooting.

Connection for test instrumentation, turbine outlet diffuser.
MBA10CU708

The connection is used for performance measurement or trouble-shooting.
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FUNCTION
Start up

The start up procedure is described below:
Start of ventilation and lubrication oil system.
Start of start motor to purge speed 1500 rpm.
Wait for purge time to expire (time dependant on stack/boiler volume
At ignition, gas is fed to burner #26 where the spark plug ignites the gas. When the ignition flame
is indicating, fuel is fed to the all the burners for main ignition.
When main ignition is indicating, acceleration to idle speed, 6600 rpm, is started. Both the start
motor and the fuel firing is contributing to the acceleration. At 5600 rpm the start motor is switched
off. During run-up the bleed valves will close.
At idle speed the unit is synchronized.
The start up is finalised when the generator is synchronised and minimum continuous load is
obtained.

Continuous operation

Above 50% load, the extraction air from compressor stage 3 is no longer sub atmospheric, and the
valves are therefore open. The gas turbine speed is constant independent of load and within the
permitted ambient conditions there is no flat rated output. The position of the compressor inlet guide
vane (IGV) at full load is dependent on ambient conditions, nominal open below +30° C and
continuously closed above.

The load is varied by controlling the compressor IGV, firing temperature and turbine exit temperature.
The first step in load decrease is to close the compressor IGV, maintaining the firing temperature until
maximal permitted turbine exit temperature is reached. At ambient above +30° C this situation occurs
at full load. The next step is to continue closing the IGV until it is fully closed, maintaining the turbine
exit temperature by decreasing the firing temperature. The third and final step is to further decrease
the firing temperature keeping the IGV fully closed. Load increase is performed in the same way but in
opposite order.

The gas turbine speed and load is operated from the automatic control by means of the amount of
fuel entering the combustion chamber and the guide vane control. The control input is among other
the power demand and ambient air conditions.

Turbine stop

When shutting down the combustor, the gas turbine speed slowly decreases until reaching the set
barring speed of the electric starting motor (600 rpm). Barring is then continued for 18 hours, so the
gas turbine is cooled down. After this, the starting motor is stopped and the turbine is brought to
standstill.

Barring

Barring at 600 rpm will occur after a turbine trip or turbine stop. Barring must be done otherwise the
rotor and stator will have different temperature gradients. This can cause the rotor to get stuck.
Barring will continue for 18 h at 600 rpm, but the gas turbine can be restarted any time during the
barring.
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If the barring at 600 rpm is not started due to a failure and the rpm decreases to below 50 rpm within
10 minutes the gas turbine has to cool down for 40h before restarting. This is known as barring
block/starting block.

Stand still

The turbine should be handled acc. to packing/stand still instructions. See document 1CS26792 (GTI
doc. W980026E) —GT Storage and preservation

DISTURBANCES

Gas turbine trip

A gas turbine trip interrupts the fuel flow to the gas turbine. The gas turbine speed decreases until the
rpm is less than 700, after that the gas turbine can be restarted. If not a restart is performed the gas
turbine will start barring at 600 rpm. The gas turbine can be restarted any time during the barring.

Generator breaker trip

A generator breaker trip opens the generator breaker, the turbine continues in operation at idle speed
and no load.

Loss of power supply

Loss of AC supply to the unit trips the gas turbine. As the power supply to the lube oil system is
continuous in case of an AC supply failure, this event does not affect the safe supply of bearing oil.
The electrical starting system is fed directly from the grid and is only affected if the grid voltage is
lost.

System faults

If there are any damages on combustor, turbine, compressor or bearings, the system may not be
started or has to be shut down.

Also the start up procedure may be interrupted if a combustion chamber fault occurs.

If the bleed valves has been locked in closed- or open position the start up is interrupted.

The faults which are supervised by alarms and shutdown procedures are listed in the alarm and trip
list.

Other faults

The gas turbine is dependent of its auxiliary systems for proper function. These are the ignition fuel,
the main fuel, the pilot fuel, the lube oil, the starting system, the cooling/sealing air and the instrument
air. Faults in any of these systems may restrict or interrupt continued start up or operation.
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TECHNICAL SPECIFICATION

Design criteria and standards

e Direction of shaft rotation Clockwise looking contra flow

Dimensioning data

e Pressure ratio 19,6:1 at ISO-conditions
¢ Nominal speed 6 600 rpm

e Rated flow 134 kg/s
Installation

The gas turbine is mounted on a single foundation frame next to the auxiliary systems in which the
lube oil tank is integrated. The front face of the gas turbine, opposite to the auxiliary systems has

been design especially for easy access during inspection.

As the different sections of the gas turbine is built up as removable modules, this also permits easy

access and fast simple maintenance.

Component data

Rotor weight (incl. blades) 7860 kg

Engine weight 28375 kg
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Index of components
MBA10AEQ005 MBA10CP095
IGV 12 Pulsation combustor chamber 14
MBA10AV005 MBA10CQO005
Ignition system 12 Flame detector 14
MBA10CG005 MBA10CQ010
Axial displacement 12 Flame detector 14
MBA10CG010 MBA10CS005
Axial displacement 12 Rotor speed 14
MBA10CG015 MBA10CS010
Key phasor 12 Rotor speed 14
MBA10CG025 MBA10CS015
Axial displacement 12 Rotor speed 14
MBA10CGO030 MBA10CS020
IGV position 12 Rotor speed 15
MBA10CP005 MBA10CS030
Diff. Pressure compressor inlet 12 Rotor speed 15
MBA10CP010 MBA10CTO005
Pressure compressor inlet 12 Temp. bearing 1 radial 15
MBA10CP015 MBA10CTO010
Pressure compressor discharge 13 Temp. bearing 1 radial 15
MBA10CP016 MBA10CTO015
Pressure compressor discharge 13 Temp. bearing 1 thrust 15
MBA10CP017 MBA10CT020
Pressure compressor discharge 13 Temp. bearing 1 thrust 15
MBA10CP030 MBA10CT025
Pressure combustor chamber 13 Temp. compressor inlet 15
MBA10CP035 MBA10CT026
Pressure disc 1 13 Temp. compressor inlet 15
MBA10CP040 MBA10CTO027
Diff. Pressure turbine exhaust 13 Temp. compressor inlet 15
MBA10CP041 MBA10CTO030
Diff. Pressure turbine exhaust 13 Temp. compressor outlet 16
MBA10CP042 MBA10CTO031
Diff Pressure turbine exhaust 13 Temp. compressor outlet 16
MBA10CP045 MBA10CT032
Pressure turbine exhaust 13 Temp. compressor outlet 16
MBA10CP050 MBA10CTO035
Surge protection 13 Temp. stator ring 1-2 16
MBA10CP055 MBA10CTO040
Surge protection 13 Temp. stator ring 1-2 16
MBA10CP060 MBA10CTO045
Surge protection 14 Temp. stator ring 1-2 16
MBA10CP065 MBA10CTO050
Diff. press air intake 14 Temp. stator ring 2-3 16
MBA10CP070 MBA10CTO055
Diff. press air intake 14 Temp. stator ring 2-3 16
MBA10CP075 MBA10CTO060
Diff. press air intake 14 Temp. stator ring 2-3 16
MBA10CP085 MBA10CTO065
Pulsation combustor chamber 14 Temp. turbine casing 16
MBA10CP090 MBA10CTO070
Pulsation combustor chamber 14 Temp. vane seal stage 2 17
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MBA10CTO080 MBA10CT170
Temp. vane seal stage 2 17 Temp. turbine exhaust 19
MBA10CT090 MBA10CT175
Temp. bearing 2 17 Temp. turbine exhaust 19
MBA10CT095 MBA10CT900
Temp. bearing 2 17 Temp. average stator ring 1-2 20
MBA10CT100 MBA10FT905
Temp. turbine exhaust 17 Temp. average stator ring 2-3 20
MBA10CT105 MBA10FT910
Temp. turbine exhaust 17 Temp. average turbine exhaust 20
MBA10CT110 MBA10FT911
Temp. turbine exhaust 17 Max to average turbine exhaust temp 20
MBA10CT115 MBA10FT912
Temp. turbine exhaust 17 Min to average turbine exhaust temp 20
MBA10CT120 MBA10CY005
Temp. turbine exhaust 17 Vibration bearing 1 19
MBA10CT125 MBA10CY010
Temp. turbine exhaust 18 Vibration bearing 2 19
MBA10CT130 MBA10CY015
Temp. turbine exhaust 18 Vibration bearing 2 19
MBA10CT135 MBA10CY020
Temp. turbine exhaust 18 Vibration bearing 2 19
MBA10CT140 MBA10CY025
Temp. turbine exhaust 18 Vibration bearing 1 19
MBA10CT145 MBA10CY030
Temp. turbine exhaust 18 Vibration bearing 1 19
MBA10CT150 MBA10FF900
Temp. turbine exhaust 18 Inlet mass flow 19
MBA10CT155 MBA10FP901
Temp. turbine exhaust 18 Pressure compressor outlet 19
MBA10CT160 MBA10FT901
Temp. turbine exhaust 18 Temp. compressor outlet 20
MBA10CT165 MBA10FT915
Temp. turbine exhaust 19 Temp. compressor inlet 20
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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

10PAD91ANO0O01,
10PAD92ANO001 and
Item #: 10PAD93ANO001 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.

3

1

3

36 10970 mm

36 10970 mm

Inline

33719

11473

9750 mm

9 2743 mm

41 12493 mm

109 33218 mm

42 12803 mm

5 1500 mm

10f 3




Owner Doc #: ICS-GBP-002-M-090-207
ICS Doct#: 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 kW

FRP

HDGS with SUS304 Hardware

20f3
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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
Type
Model
Manufacturer
Drive Shaft Material
Coupling Material

3

Full Floating without lubrication

LRAG650.424SS

ADDAX

S5S316

SS316 & Composite

MECHANICAL EQUIPMENT - DRIVER (Motor)
Number
Kind
Type
Manufacturer
Rated kW
Full Load Speed, RPM
V/pH/Hz

3

Electric Motor

TEFC

ABB, M3BP 315SMB 4G

110

1485

400V+5% / 3 / 50Hz+1%

MECHANICAL EQUIPMENT - Vibration Switch
Number
Model
Manufacturer
Material
Alarm Setpoint
Alert Setpoint
Frequency Response

3

685B0001A11

IMI

Aluminum Alloy

10 to 100% of Vibration Range

10 to 100% of Alarm Setpoint

2-1000 Hz

30f3
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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”:
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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
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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
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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
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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
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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
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51
52
53
54
57
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59
59
70
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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
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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.




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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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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GAS COMPRESSION SOLUTIONS Technical Data Page 2 of 3
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
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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.




. ) 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 4/5
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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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



kitima.bo
Rectangle


L ) Doc No:

?C'_amfll PROJECT: Gulf, Thailand 1474901712

SGT-800B A. Vainonen
Box 155 50113 BORAS Sweden GT/EG Enclosure 2016-07-08
Tel.+46-33 178500 Component Specification Rev. 0

Page 5/5

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)
"DWG" 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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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
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!
WARNING Hazard by tipping loads!
¢+ Set loads 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

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!

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

315-503-991 B EN Gulf 63/119

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.




WENDT

Noise Control

Acoustic Enclosure Turbogenerator

Acoustic enclosure: Site erection instructions

Soundproofing Safety instructions

13.1.3 Hazards when carrying out erection and modification work

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!

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!
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13.3
13.3.1

Soundproofing: Wall panels

Wall panels

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

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

315-503-991

B

EN

Gulf

67/119

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.




W E N DT Acoustic Enclosure Turbogenerator

Noise Control

Acoustic enclosure: Site erection instructions
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 |2

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

13.3.4 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 2 6,3x ...
for sheet metal/steel substructure = | 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 5,7
13.3.5 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.
L—'_’_P—"-%J
Upper part of
the separated ! E
wall panel. | o
| o
%/
Lower part of E—
the separated ~ MJ_L_ 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).

1 = Wall panel
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.

13105

25745

M1

S
M1015

13105

1

|_|/2

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

¢ We recommend sealing the floor profile all around with a sealing

Wendt).
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13.3.8 Setting of HST dowel

Soundproofing: Wall panels

Fig.: 31 - Mounting of the HST3 Anchors

Assembling

.

¢ Clean the bore hole.
.

.

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

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

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
~ - Uj 1 =Wall panel
= = 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 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 floor profile.
¢ Continue with the other wall panels based on this procedure.
1
5}1
1 & 2 % 3 ,&
Fig.: 33 - Wall panel (suspending)
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13.3.10 Door frames and doors

Soundproofing: Wall panels

¢ 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 = Sealing tape 30x5mm

13105 = Sealing tape 50x5mm

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

¢ Push door frames sideways into the wall
panel.

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

¢ 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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Soundproofing: Wall panels

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.
13105 = Sealing tape 50x5mm
10337 = Cladding screw A 6.5x25mm
24789 = Cladding screw BZ 6.3x25mm
M1017 = Level profile
M1300 = Cover profile over level profile
M1302 = Cover profile / element separation
Fig.: 35 - Further wall panel level
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Soundproofing: Wall panels

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 - 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 - Sealing 30x5mm
MO0660 - Face plate

10337 - Cladding screw
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.

* & & o o

Fig.: 37 - Modification (facings for pipe, & less than 200mm)

Site erection instructions |315-503-991 B EN Gulf 79/119

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.




W E N DT Acoustic Enclosure Turbogenerator

Noise Control

Acoustic enclosure: Site erection instructions

13.6

Soundproofing: Facings on "Cold" pipes

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 - Madification (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.

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

WARNING Hazard of falling!

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

* & & o

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/m?!

+ 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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Soundproofing: Roof panels

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!
(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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Soundproofing: Roof panels

13.7.1 Mounting the roof panels on the enclosure

Fig.: 42 - Ridge sheet

metal

¢  First mount the ridge sheet metal (red marked in the illustration above, Pos.12_12-

12,-13,-14) on to
metals with blind

p in the middle of the enclosure steel structure. Fix the ridge sheet
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).

Fig.: 43 - Mounting roof panels
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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.

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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Noise Control
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13.7.2 Covering of roof panels
¢ For details see DWG 315-503-013.

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.

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

¢ To close 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.

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.
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Acoustic enclosure: Site erection instructions

13.7.3 Mounting the roofing over different equipment

Details see on DWG 315-503-022.

Soundproofing: Roof panels

Fig.: 49 - Roof over Steam Ejector

Details see on DWG 315-503-032.
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Fig.: 50 - Roof over Steam Valve
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W E N DT Acoustic Enclosure Turbogenerator

Noise Control

Acoustic enclosure: Site erection instructions

Soundproofing: Roof panels

Details see on DWG 315-503-042.

A\ Q1532

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.
Fig.: 52 - Mounting details for roofing
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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.

Fig.: 53 - Facing to Third-party component
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Noise Control

Acoustic enclosure: Site erection instructions
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¢ 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.

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: 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.

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
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DESCRIPTION

KNAUF INSULATION CNF BOARD D4 (CNF B D4) are boards made of
rock mineral wool. Due to their thermal and acoustic properties they can
be used for further processing such as cutting, drilling, shaping, facing,

gluing, wrapping.

With its thermal and acoustic characteristics Knauf Insulation CNF Boards
are perfect for installing into different systems after converting process.

APPLICATION

Multipurpose insulation slabs for further processing.

TECHNICAL PROPERTIES OF KNAUF INSULATION CNF B D4

Reaction to fire - Euroclass Al - EN 13501
Melting point - > 1000 °’c DIN 4102/T17

Operating temperature - <250 °C -

Water / vapour resistance factor u 11 - EN 12086
Specific heat capacity Cp 840 J/kgK -

Thermal conductivity - declared Ao 0.037 W/mK EN 12667

Longitudinal air / diffusion

resistance AF >14 kNs/m4 EN 29053

. Wy <1 Kg/m2 EN 1609

Water absorption Wi, <3 Kg/m2 | EN 12087

AS quality Insulation of austenitic steel EN 13468

PREFERENCES

Non-combustibility (Euroclass Al)
Excellent sound absorption
Excellent sound insulation
Optimal thermal conductivity

Mechanical stability throughout its
lifetime

Hydrophobic properties help to resist
outside influences (condense)

Our production technology enables
custom made dimensions

Knauf Insulation, d.o.o.
Trata 32, 4220 Skofja Loka

Slovenia

Phone: +386 (0)4 5114 000
Fax: +386 (0)4 5114 179

E-mail: oem@knaufinsulation.com

www.oem.knaufinsulation.com

All rights reserved, including those of photomechanical reproduction and storage in electronic media. Commercial use of the processes and work
activities presented in this document is not permitted. Extreme caution was observed when putting together the information, texts and illustrations in
this document. Nevertheless, errors cannot quite be ruled out. The Publisher and editors cannot assume legal responsibility or any liability whatever for
incorrect information and the consequences thereof. The publisher and editors will be grateful for improvement suggestions and details of errors

pointed out.
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Product name: Rock Mineral Wool Insulation Products Page: 113
Revision Date: 2013-05-08 Print date: 2013-05-13
Product No.: KI_DP_207 SDS-ID: DEe-EN/2.0

SECTION 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE
COMPANY/UNDERTAKING

1.1. Product identifier

Knauf Insulation Rock mineral wool.

Product name: Rock Mineral Wool Insulation Products

1.2. Relevant identified uses of the substance or mixture and uses advised against

Identified use(s): Thermal and/or acoustic insulation for use in technical applications, industrial
applications and in building construction.

1.3. Details of the supplier of the safety data sheet

Head Office Knauf Insulation
Am Bahnhof
97346 Iphofen
Germany
Tel:+32 (0) 1048 8460
sds@knaufinsulation.com
www.knaufinsulation.com

Country Contact: Germany
Tel:+49 8571 40 250

gerhard.graef@knaufinsulation.com

1.4. Emergency telephone number
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SECTION 2: HAZARDS IDENTIFICATION

2.1. Classification of the substance or mixture

67/548/EEC: The product is not classified.
GHS/CLP CE N°1272/2008  The product is not classified.

2.2. Label elements

There are no Risk Phrases associated with this product.

The following sentences and  The following sentences and pictograms are printed on packaging:

pictograms are printed on

=
@mg

Cover exposed Rinse in cold Clean using
skin. When water before vacuum
working in washing. equipment.

unventilated
area wear
disposable face
mask.

Ventilate Waste should Wear goggles
working area if be disposed of when working
possible. according to overhead.
local
regulations.

2.3. Other hazards

The mechanical effect of fibres in contact with skin may cause temporary itching.

Specific hazards: Not applicable.
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SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS

3.2. Mixtures
67/548/EEC:
%: CAS-No.: EC No.: REACH Reg. Chemical name: Hazard classification:  Notes:
No:
90-100 - 926-099-9 01-2119472313-  Rock Mineral Wool - 1), (2),
3)
0-10 - - Thermo set,inert polymer -
based on cured phenol
formaldehyde resin
GHS/CLP CE N°1272/2008
%: CAS-No.: EC No.: REACH Reg. Chemical name: Hazard classification:  Notes:
No:
90 -100 - 926-099-9 01-2119472313- Rock Mineral Wool - 1), (2),
®)
0-10 - - Thermo set,inert polymer -
based on cured phenol
formaldehyde resin
Notes: (1) Mineral wool man (machine) made vitreous fibre (mmvf), alkali and alkaline

earth (CaO + MgO + NaO + K20) > 18 % in weight meeting the requirements of
Note Q of directive 97/69/EEC and Classification, Labelling and Packaging (CLP),
1272/2008.

(2) CAS-No.: Chemical Abstract Service

(3) Rock mineral wool insulation fibres are not classified carcinogenic according
to regulation n°® 1272/2008 (page 335 of the JOCE L353 of December 31, 2008).

Possible facing materials: glass veil, or polyester mat or aluminium or Kraft
paper, wired mats.
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SECTION 4: FIRST AID MEASURES
4.1. Description of first aid measures

Inhalation: Remove from exposure. Rinse the throat and blow nose to clear dust.

Skin contact: If mechanical irritation occurs, remove contaminated clothing and wash skin
gently with cold water and soap.

Eye contact: Rinse abundantly with water for at least 15 minutes.

Ingestion: Drink plenty of water if accidentally ingested.

4.2. Most important symptoms and effects, both acute and delayed

The mechanical effect of fibres in contact with skin may cause temporary itching.

4.3. Indication of any immediate medical attention and special treatment needed

If any adverse reaction or discomfort continues from any of the above exposures, seek professional medical
advice.

SECTION 5: FIREFIGHTING MEASURES
5.1. Extinguishing media

Extinguishing media: Water, foam, carbon dioxide (CO2), and dry powder.

5.2. Special hazards arising from the substance or mixture

Products do not pose a fire hazard in use; however, some packaging materials or facings may be combustible.
Products of combustion from product and packaging - carbon dioxide, carbon monoxide and some trace gases
such as ammonia, nitrogen oxides and volatile organic substances.

5.3. Advice for firefighters

In large fires in poorly ventilated areas or involving packaging materials respiratory protection / breathing
apparatus may be required.
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SECTION 6: ACCIDENTAL RELEASE MEASURES
6.1. Personal precautions, protective equipment and emergency procedures

Personal precautions: In case of presence of high concentrations of dust, use the same personal
protective equipment as mentioned in section 8.

6.2. Environmental precautions

Environmental Not relevant.
precautions:

6.3. Methods and material for containment and cleaning up

Methods for cleaning up: Vacuum cleaner or dampen down with water spray prior to brushing up.

6.4. Reference to other sections

For personal protection, see section 8. For waste disposal, see section 13.

SECTION 7: HANDLING AND STORAGE

7.1. Precautions for safe handling

Safe handling advice: Avoid unnecessary handling of unwrapped product.
Technical measures: No specific measures. Cut using a knife, do not use a saw or use power tools.
Technical precautions: Provide adequate ventilation.

7.2. Conditions for safe storage, including any incompatibilities

Storage conditions:

To ensure optimum product performance; when packaging is removed or
opened; products should be stored inside or covered to protect them from ingress
of rain water or snow.

Storage arrangements should ensure stability of stacked products and use on a
first in first out basis (FIFO) is recommended.

No incompatible groups noted.

Delivered packed in polyethylene film and or on wooden pallets.

7.3. Specific end use(s)
Specific use(s): Not relevant.
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SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure limits: None at European level, refer to member state guidelines and legislation:

8.1. Control parameters

Rock mineral wool.Germany:

Occupational exposure limits:

CAS-No.: Chemical name: As: Exposure limits: Type: Notes: References:
- Particulates not otherwise - 10 mg/m3 AGW 2(1I TRGS 900
regulated (PNOR), total
dust

8.2. Exposure controls

Engineering measures:

Respiratory equipment:

Hand protection:
Eye protection:

Skin protection:

Hygiene measures:

No specific measures.

Wearing a face mask type in accordance with EN 149 FFP1 is recommended
when using products in confined atmosphere or during operations which can
generate emission of any dust.

Use gloves to avoid itching in conformity with EN 388.

Use goggles especially if working above shoulders. Eye protection according to
EN 166 is advised.

Cover exposed skin.

After contact, wash hands with cold water and soap.
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SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES
9.1. Information on basic physical and chemical properties

Appearance: Solid.

Form: Roll or panel.
Colour Ochre.

Odour: Not relevant.
pH: Not relevant.
Boiling point: Not relevant.
Flash point: Not relevant.
Flammability (solid, gas): Not relevant.
Explosion limits: Not relevant.
Relative density: 30 - 250 kg/m3
Solubility: Generally chemically inert and insoluble in water.

9.2. Other information
Fibre melting point: > 1000 °C according to DIN 4102-17.

Approximate nominal diameter of fibres. 3 - 7 um
Length weight geometric mean diameter less 2 standard errors: = 6 ym

Orientation of fibres: Random.
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SECTION 10: STABILITY AND REACTIVITY
10.1. Reactivity
Reactivity: None.

10.2. Chemical stability

Stability: Binder will decompose above 200°C.

10.3. Possibility of hazardous reactions

Hazardous Reactions: None in normal conditions of use.

10.4. Conditions to avoid

Conditions/materials to avoid: Heating above 200 °C.

10.5. Incompatible materials

Incompatible materials: None.

10.6. Hazardous decomposition products

Hazardous decomposition None in normal conditions of use. Decomposition of binder above 200°C may

products: produce carbon dioxide and some trace gases. The duration of release is
dependant upon the thickness of the insulation, binder content and the
temperature applied.

SECTION 11: TOXICOLOGICAL INFORMATION

11.1. Information on toxicological effects

The mechanical effect of fibres in contact with skin may cause temporary itching.

Classification not applicable for this product; in accordance with EUCEB & RAL requirements — see section 16.
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SECTION 12: ECOLOGICAL INFORMATION
12.1. Toxicity

Ecotoxicity: This product is not ecotoxic to air, water or soil, by composition.

12.2. Persistence and degradability

Degradability: Inert inorganic product with Thermo set, inert polymer based on cured phenol
formaldehyde resins; 0 - 10%

12.3. Bioaccumulative potential

Bioaccumulative potential: Will not bio-accumulate.

12.4. Mobility in soil
Mobility: Not considered mobile. Less than 1% leachable organic carbon if landfilled.

12.5. Results of PBT and vPvB assessment
PBT/vPvB: Not relevant.

12.6. Other adverse effects

Other adverse effects: None known.

SECTION 13: DISPOSAL CONSIDERATIONS

13.1. Waste treatment methods

Waste from residues: Dispose of in accordance with regulations and procedures in force in country of
use or disposal.

Contaminated packaging: Dispose of in accordance with regulations and procedures in force in country of
use or disposal.

EWC-code: 17 06 04, Non-hazardous substance.
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SECTION 14: TRANSPORT INFORMATION

The product is not covered by international regulation on the transport of dangerous goods (IMDG, IATA,
ADR/RID).

14.1. UN number
UN-No: -

14.2. UN proper shipping nhame

Proper Shipping Name: -

14.3. Transport hazard class(es)

Class: -

14.4. Packing group
Packing group: -

14.5. Environmental hazards

Marine pollutant: -

Environmentally Hazardous -
substance:

14.6. Special precautions for user

Special precautions: None known.

14.7. Transport in bulk according to Annex |l of MARPOL 73/78 and the IBC Code
Transport in bulk: Not relevant.
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SECTION 15: REGULATORY INFORMATION

15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

The European Regulation on Chemicals No 1907/2006, Registration, Evaluation, Authorisation of Chemicals
(REACH) enacted on June 1st 2007 requires the provision of Safety Data Sheet (SDS) for hazardous
substances and mixtures / preparations.

Knauf Insulation mineral wool products (panels, batts or rolls), are defined as articles under REACH and
therefore a Safety Data Sheet for these products is not a legal requirement.

In accordance with industry practice and voluntary commitments, Knauf Insulation has decided to continue to
provide its customers with the appropriate information for the purpose of assuring safe handling and use of

mineral wool throughout the product life.

This material Safety Data Sheet / Product Data Sheet is in accordance with the EU directives 67/548/EEC,
1999/45/EEC, 1907/2006, 1272/2008 and 453/2010.

15.2. Chemical Safety Assessment

CSA status: Not relevant.




Product name: Rock Mineral Wool Insulation Products Page: 12/13
Revision Date: 2013-05-08 Print date: 2013-05-13
Product No.: KI_DP_207 SDS-ID: DEe-EN/2.0

SECTION 16: OTHER INFORMATION

All products manufactured by Knauf Insulation are made of non-classified fibres and are certified by EUCEB.

EUCEB, European Certification Board of Mineral Wool Products - www.euceb.org, is a voluntary initiative by the
mineral wool industry. It is an independent certification authority that guarantees that products are made of
fibres, which comply with the exoneration criteria for carcinogenicity (Note Q) of the Directive 97/69/EC and the
Regulation (EC) 1272/2008.

To ensure that fibres comply with the exoneration criteria all tests and supervision procedures are carried out by
independent, expert qualified institutions. EUCEB ensures that the producers of mineral wool have put in place
self-control measures.

The mineral wool producers commit to EUCEB to:

* supply sampling and analysis reports established by laboratories recognized by EUCEB, proving that the fibres
comply with one of the four criteria of exoneration described in Note Q of the Directive 97/69/EC,

* be controlled, twice per year, of each production unit by an independent third party recognized by EUCEB
(sampling and conformity to the initial chemical composition),

* put in place procedures of internal self-control in each production unit.

Products meeting EUCEB certification requirements can be recognised by the EUCEB logo printed on the
packaging.

The RAL quality mark for "products made of mineral wool" indicates that the quality and safety of mineral wool
products is checked by an independent third party; the Glitegemeinschaft Mineralwolle e.V. (GGM). This
organisation regularly checks that the manufacturer of the mineral wool is meeting the requirements of the
exemption criteria given in the German "Hazardous Substances Ordinance" (Gefahrstoff-Verordnung) for
bio-soluble fibres. The RAL quality mark is an indication that products can be used and handled safely without
health hazards. All mineral wool products manufactured by Knauf Insulation and included in this safety data
sheet comply with RAL requirements.

Further information can be obtained from:
www.Eurima.org
www.knaufinsulation.com

Moreover, in 2001, the IARC, reclassified rock mineral wool fibres from Group 2B (possibly carcinogenic) to
Group 3 «agent which cannot be classified as for their carcinogenicity to humans». (See Monograph Vol 81,

http://monographs.iarc.fr/)

Product Families (CST): BFP, TPD/TPD-L/TPE, Basic, Quick, Struktur, Universal, FP/FPL/FP~S,
DPF, DDP, DP, KD/KD-P/KD-GS, KLB, KD, KP, TP, TPS, SKP, SLB,Rocksilk F
Tech, Heralan Vlies, LAM 040, KPS, HPS, TW, HW, SDP, PTP (Plus), PL (B)
(TI): Wired Mats — Galvanised Steel, Wired Mats — Stainless Steel, High
Temperature Boards, High Temperature Products, Standard Lamella Mats, High
Compressive Strength Lamella Mats, Standard Duct Boards, Duct Rolls, Marine,
Miscellaneous T, Blocks, Tank Wall Boards, Tank Roof Boards, Pipe sections -
Cut-From-Block, Pipe sections - Wound
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Additional information: Change to Sections: New document format

The information on this data sheet represents our current data and is reliable provided that the product is used
under the prescribed conditions and in accordance with the application specified on the packaging and/or in the
technical guidance literature. Any other use of the product which involves using the product in combination with
any other product or any other process is the responsibility of the user.
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Tuf-Lite V5.9 Axial Flow Fans

User System: ICS

Hudson Products

Project References

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 1l/Ill 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

Hudson Products Corporation

v5.9j-031513s
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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) L
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 .
(iwc) |
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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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 RS 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

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

Hudson Products Corporation
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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
145.2

20 40 60 80 100
Rated Fan Speed (%)

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

Hudson Products Corporation



Note: Hub with bushing
design isused for this
project. Thethrust spacer is
not required, nor supplied.
See installation manual for
fastener and torque
specifications of the bushing
har dwar e. Bushing isused
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.

L Ll
| ]
l ]
755,103 0.759
88.7 0.0684
185.8 14.0 TEST PITCH
APT-22K-6 5806
T-22K 4.99" 1.00" X 0.50"
6
12915-05 973691
T.DERRITT (ICS) 4/14/2017



crau
Rectangle

crau
Rectangle

crau
Rectangle

crau
Rectangle

crau
Rectangle

crau
Rectangle

crau
Rectangle

crau
Rectangle

crau
Typewriter
755,103

crau
Typewriter
0.759

crau
Typewriter
0.0684

crau
Typewriter
88.7

crau
Typewriter
185.8

crau
Typewriter
APT-22K-6

crau
Typewriter
T-22K

crau
Typewriter
6

crau
Typewriter
12915-05

crau
Typewriter

crau
Typewriter
5806

crau
Typewriter
14.0         TEST PITCH

crau
Typewriter
4.99"

crau
Typewriter
1.00" X 0.50"

crau
Typewriter
973691

crau
Typewriter
4/14/2017

crau
Typewriter
T.DERRITT (ICS)

tderritt
Line

tderritt
Line

tderritt
Line

tderritt
Line

tderritt
Callout
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.

SET SCREW FOR THE
BUSHING IS 3/8INCH.

Split Taper Bushing

GBP PROJECT USES
THE 'U-1' BUSHING.

G&H ] P,B,Q, &R
"U1" & "U2" Bushing-Split thru Flange
"U0" (Type 2 only) Bushing-Solid Flange
"S1" & "S2" Bushing-Solid Flange
S&U W&Y
Type 2 Bushings Specifications
Dimensions Cap Screws Wrench
D Av. | Torque
Large | Small Type 2 Bore Wt. |In.-Lbs.
Type L V) T End | End H v 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 | 117/32[1.9375 | 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 |2 17/3211.9375 | 1.7930 3" 27/16 3/8 25/16 | 7/32 7132 1/4 11/2-1 3/4 3 5/16x1 1.5 192
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 13/16 | 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 | 4 1/8 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 | 4 1/8 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 | 4.4180 | 63/8 53/8 3/4 35/16 | 5/16 5/16 3/8 31/4-4 1/4 3 1/2x21/4 | 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 7116 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 | 61/16 | 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 3/8 4 T4 | 858 | 77116 | 7716 | 15/32 4385 3 | o/ox2 a4 | 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 93/8 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

596
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SET SCREW FOR THE BUSHING IS 3/8INCH.
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