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INSTALLATION, OPERATING &

DASCO MAINTENANCE MANUAL

These instructions have been prepared to facilitate the erection, installation and maintenance of
the equipment supplied by DASCO and to offer the customers the best procurement conditions
and delivery time of details.

The equipment dealt with in these instructions should be assembled by qualified and experienced
erection personnel with references in the field of air cooler erection according to code
API 661, 2013.

Erection and commissioning shall be carried out in strict conformity with the instructions

contained in this manual.

Any problem relative to the implantation of these instructions shall be reported in -writing
(facsimile) to DASCO after sale service specified in this manual, which will answer as soon as possible.

DASCO responsibility cannot be engaged when these clauses are not met.

Furthermore, should you meet any problem, please contact the following

- AFTER SALES DEPARTMENT

DASCO CO., LTD.

33, Noksansandan 17ro 78beon-gil, Gangseogu-, Busan-si, Korea
Tel : +82.51.973.7895, - E-mail : tsd1@dascohex.com

- THERMAL DESIGN DEPARTMENT

HEAT SOLUTION CORPORATION

Hi Air Korea BLDG 1F, 10, Sasang-ro 181 beon-gil, Sasang-gu, Busan, Korea
Tel : +82.51.715.9981, E-mail: hs@heatsolution.co.kr

- MECHANICAL DESIGN DEPARTMENT

HEAT SOLUTION CORPORATION

Hi Air Korea BLDG 1F, 10, Sasang-ro 181 beon-gil, Sasang-gu, Busan, Korea
Tel : +82.51.715.9981, E-mail: hs@heatsolution.co.kr

- PRODUCTION DEPARTMENT & Q.A. DEPARTMENT
DASCO CO., LTD.

33, Noksansandan 17ro 78beon-gil, Gangseogu , Busan-si, Korea
Tel : +82.51.973.7895, E-mail : tsd1@dascohex.com
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1.0 Erection for Forced Draft Type
1.1 The following documents should be consulted before undertaking erection work :

1.1.1 This instruction manual

1.1.2 General arrangement drawing

1.1.3 Steel structure outline and steel structure detail drawing

1.1.4 Driving unit assembly and detail drawing
1.1.5 Walkway & ladder details drawing
1.1.6 Raceway drawing
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AIR_COOLER LIFTING ARRANGEMENT

MOMENTS (N.m) FORCES (N)
ITEM NO. | NOZ. SIZE
Mx My Mz Fx Fy Fz
RECYCLE COOLER | NPS 8" 6100 12200 4480 11380 26680 16020
LUBE OLL COOLER| NPS 3" 820 1220 820 4000 3380 4000
SPREADER BEAM (I-TYPE) DISPLACEMENT OF HEADERS (Z DIRECTION) INSIDE BUNDLE FRAMES
(SCOPE by DASCO) IN RELATION WITH MAXIMUM ALLOWABLE FORCES VALUES ON NOZZLES (mm)
MAXIMUM ALLOWABLE
HEADER~INLET/OUTLET DISPLACEMENT DISPLACEMENT
RECYCLE COOLER 16 +6
LUBE OIL COOLER 16 +6

* MAXIMUM ALLOWABLE MOMENTS AND FORCES
FOR NOZZLES AND HEADERS (2 TIMES OF THE VALUES OF API 661)

GENERAL NOTES

. ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE NOTED.
. DESIGNED PER API-661 SEVENTH ED. 2013.

OVERALL TOLERANCES PER API-661, FIG.10 AND APPLICABLE SPECIFICATION.

“w
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DETAIL OF SHIM PLATE
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>

BUNDLES ARE FITTED WITH TEFLON SLIDING PAD.
AND INLET HEADERS ARE FIXED IN FX DIRECTION (FINTUBE DIRECTION)

o

HEADER STOP BOLTS SHALL BE REMOVED AFTER INSTALLATION. (YELLOW PAINTING)
(TRANSPORTATION ONLY) - CAUTION —

o

. ALL CARBON STEEL BOLT/NUT/WASHER ARE SUPPLIED HOT DIP GALVANIZED.
7. INTERNAL PROTECTION : N2 (0.3~0.5 barG) WITH PRESSURE GAUGE SHALL BE FURNISHED.
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CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.
HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
OR IN'PART ARE PROHIBITED WITHOUT THE WRITIEN PERMISSION
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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DESIGN & TEST DATA
CODE ASME SEC. VI DIV.1 2019 ED. + APl 661 7'TH ED.
CODE STAMP / N.B NO / NO [ITEM NAME [ RECYCLE COOLER
BUNDLE Q'TY 3 BAYS) / 3 BUNDLE(S) |TYPE \ PLUG
SERVICE NAME RECYCLE COOLER
1] DESIGN PRESSURE barg 59.0 TEST PRESSURE barg 88.5 |1
DESIGN TEMPERATURE °C 150 / 12 WEIGHT (PER BUNDLE) kg 14,600
WEIGHT (ERECTION) kg 35,800
FAN DIA. [#] / BLADE ANGLE [ 4572 (15) mm / 12.48°
FAN TYPE MANUAL(TWO)
FLOAT\%(L;‘D}EERADER & STATIONARY HEADER MOTOR TYPE 100% DOL
) FIXED MOTOR OUTPUT [kw] 36.0 )
— VENT NOZZLE INLET_NOZZLE MOTOR SPECIFICATION (VOLT / PHASE / Hz) 380 x 3 x 50 —
MOTORS AND TERMINAL BOXES IP 55, Exd IIB T4
HAZARDOUS AREA CLASSIFICATION ZONE 1, DMSION 1, GROUP D
DSC_TH P P_003_1 . INFORMATION FOR CONNECTION
ITEM NAME : RECYCLE COOLER
DSC—TH P P—003—2 297 2550 2550 ‘ 2550 2550 297 NO. | NAME SIZE | Q'TY | SCH. DESCRIPTION REMARK
3 " /COUNT 3
— DSC TH PP 004 1 900 _,.50 N1A~C | INLET 8 3 | 160 ASME B16.5 CL.600, WN.RF Ea/sm.mr [~
- - - INLET N2A~C | OUTLET 8" | 3 |160 ASME B16.5 CL.600, WN.RF ;{g&?ﬁm
| 1 — o EL+ 4656 N3 | VENT 3/4"| 1 |1355T ASME B16.5 C1.600, LWN.RF w/B.F
w
5 S umer N4 |DRAIN 3/4"| 1 [13ssT ASME B16.5 C1.600, LWN.RF w/BF
o S EL+ 3,906
5
L+ 3,
4 3 N 4 ———— 3 CODE [ ASME SEC. VIl DIV.1 2019 ED. + APl 661 7'TH ED. 4
2 4 . . _ a a CODE STAMP / N.B NO / NO [ITEM NAME [ LUBE OIL COOLER
1| DSC-THPP-005 ~ DSC-THPP-010 | o e S 7 awiE [ree BT
= =t 1575 ‘ © SERVICE NAME LUBE OIL COOLER
Bl R 1r 8 DESIGN PRESSURE borg 1.0 [TEST PRESSURE barg | 165
(o]
o] BN T & ‘ g DESIGN TEMPERATURE C 100 / 12 |WEIGHT (PER BUNDLE) kg 8,100
M n
83 | % | g INFORMATION FOR CONNECTION
3] - ‘ o ‘ - ITEM NAME : LUBE OIL COOLER =
3 i NO. | NAME SIZE | Q'TY | SCH. DESCRIPTION REMARK
| g | " w/COUNT FLANGE,
1.0.C =] T N1 |INLET 3 1| 160 ASME B16.5 CL.150, WN.RF |
EL+0 S —T— T % r —T— N2 | OUTLET 3|1 | 160 ASME B16.5 CL150, WN.RF 'm/gggfm
GL+100  © A i N — N3 [VENT 3/4| 1 |8sst ASME B16.5 C1.150, LWN.RF w/B.F
8 N4 |DRAN 3/4"| 1 |855T ASME B16.5 C1.150, LWN.RF w/BF
10200
6 6
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7 7
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97 2550 2550 2550 2550 297
(\(YYYYWYWYWYWYYY‘MYWYWNWWJ} INLET
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SKLEE 20220523 £
PAGE sue | DOCUMENT NUMBER [ rev ;E
2/2 /50 | VP-21DP285-AFC-GA | 5 |2
c D E F G c H J K L N CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.

HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
OR PART ARE PROHIBITED WITHOUT THE WRITTEN PERMISSION
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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(N1AYN1BYNICY (N3 DESIGN & TEST DATA
FAFAL X CODE [ ASME SEC. VIl DIV.1 2019 ED. + APl 661 7'TH ED.
‘ 10794 | CODE STAMP / N.B NO / NO FLUID NAME [ NATURAL GAS
170 10 (GAP) 10604 10 (GAP) 170 BUNDLE Q'TY 3 BAY(S) / 3 BUNDLE(S) |EQUIPMENT NO. 10/20/30EKHO1-ACOD1
| | TYPE PLUG DESIGN TEMPERATURE C 150 / 12
85185 420 TUBES 625.4 x (MINJZ.11T x 10700L 85 185 DESIGN PRESSURE barG 59.0 OPER. TEMP. (IN./OUT)  °C 109.4 / 520 ;
A" ' o OPER. PRESSURE barG 52,52 —
‘ | KNURLED "L” FIN 657.15 x 0.45T x 433 FIN/M "B" TEST PRESSURE 65 WEIGHT — EMPTY 14,600
- [ 1 1 ] barG ’ (PER BuNDLE) [FULL OF WATER 16,350
g o \ MAWP. (=DESNG PRESSURE) 500 POST WELD HEAT TREATMENT YES
I | _ _ __ GTUBEROWS /2 PASSES (RQUA) e B barG ) NDE FULL (UT) + PT
e MDMT 'C 12.0 CORR. ALLOWANCE mm 30
H NOZZLE SCHEDULE (for ONE BUNDLE) )
- - L - MARK gg“é NO. | SCH. FLANGE SERVICE REMARKS |
& 3 = | F 5 2 (mm) RATING TYPE | FACNG
H- NA~c| 8" | 3 | 160 ASME B16.5 C1.600 wN | RF [ INET o COUNT L,
| — N2A~C 8" 3 160 ASME B16.5 CI.600 WN RF | OUTLET E&%MBOLT NU‘T
© N3 3/4" 1 [13.55T ASME B16.5 CI.600 LWN | RF | VENT w/BF
o / = N4 3/4" 1 13.55T ASME B16.5 CI.600 LWN RF | DRAIN w/B.F
i 7 L 3
- [ i g PART LIST [ 3 SET(S) TO BE MANUFACTURED] [
a7 WETGHT
PART NO.|  PART NAME MATERIAL DIMENSIONS PER 1 SET (KG)
A INSTAL.| SPARE [UNIT| UNIT [TOTAL]
5 802 | 1500Px6=9000 802 =1 1] 1 |tuBe SA179 $25.4x(MIN.)2.11T-10700L | 420 EA | 13 [54600
297 10200 297 2 |KNURLED "L” FIN  |AUMINUM 957.15x0.45Tx433 FIN/M | 420 EA | 7.6 [31920
— SuPPORT CoLUMN oL 2 | 1 [TUBE SHEET(STATIONARY) |SA516-70 | 35Tx373x4520 1 EA 463.2
fizA Y RzB v fze) ' ' m 2 |PLUG SHEET(STATIONARY) |SA516-70 35Tx373x4520 1 EA ag32) %
(g Lo Le) ELEVATION @ 3 |TOP PLATE(STATIONARY) |SA516-70 | 21Tx100x4520 1 EA 745
4 [BTM. PLATE(STATIONARY) |SAS16-70 | 21Tx100x4520 1 EA 745
e 5 [END PLATE(STATIONARY) |SAS516-70 | 21Tx100x330 2 EA | 5.4 | 108
lﬂh iIIE ) 3 | 1 [TUBE SHEET(FLOATNG) [sAS16-70  |35Tx373x4520 1 EA 463.2
4520 (HEADER LENGTH) 2 |PLUG SHEET(FLOATING)  |SAS16-70 | 35Tx373x4520 1 EA 463.2
‘ | ‘ 3 |TOP PLATE(FLOATING)  [SA516-70 | 21Tx100x4520 1 EA 745 5
2260 ‘ 2260 4 |BTM. PLATE(FLOATING) | SA516-70 21Tx100x4520 1 EA 745
85.1256 ‘ 63.5Px69=4381.5 ‘ 53.375 5 |END PLATE(FLOATING) SA516-70 21Tx100x330 2 EA | 5.4 | 108
53,375 | | 63.5PK69-4381.5 ‘ 85.125 TOTAL WEIGHT : _10824.4 KG
34 W‘ZT@ 1500 1500 | 34
500 170 170 B
/NAME PLATE 2-2)35T 100 35T (51 )T 100 BT,
eyy<n = C 50 , 50 50_ 50
p ‘ ‘ EQUIP NP ‘ ’\( SW3 2-3 3-3
= == = I "SW1” "SW1” | =
1306863003060 4000006006060300000000000006066000000000000600066500860806000600600 |- TINIES B F;| IS 4 \/ ‘\F;Il B
@A,}>$$$$$$$$$$ AAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAARAAAAARRARR AR AR A AR AR RAAAAA L] B gy —L = o ’
o 2 9000000000000 000000000 V0OV IOH ,Qgﬁ,‘ﬁ 100V 00 0000000009 0000000 00000000000 : = ' THT =~ < T ' I= 7
g - T3 630006000060000060000060000500000000000000600006060300606300606500606306060600| F70100 5 5 g 3 —
RARARAAAAAAARARARAARAAAAARAAAAARAAR AT RARAARARARARAARARARRAR A RATARARARAREIRRAN ROW 6 : 70 HOLES 8 EE I I EHB 3
L0000 000006000000000000000000000000000000000060000000000000000¢00000060¢0¢91 : - ‘ 9 g ‘ -
8 ‘ ‘ ‘ N S N B I o o o - ] e
B \"sw3' <t .@ 27 —R-5 = i ] 2 2 4 7 5 m.@
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e sl : EE\* e ’ K
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19 |13 ‘ 121/, o @wzr ‘ 13| 19 L] yREERLY 3 ¥ VO
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= (SECTION OF "A—A") 3(PROJ. [|_8 8. 3(PROJ.)
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SECTION OF "c”-"Cc” SECTION OF "D"-"D”"
4520 (HEADER LENGTH SECTION OF € - C_ SECHON OF D =D
! | ! (STATIONARY HEADER) (FLOATING HEADER) FOR APPROVAL
2260 | 2260
53.375 63.5Px69=4381.5
wis | | ‘ s ssons | s GENERAL NOTE o
3 ‘m@ wz‘r |34 1. NOZZLE AND MAIN FLANGE HOLES TO BE EQUALLY STRADDLE OF HEADER MAIN AXIS WITH —
- A TOLERANCE OF +/—1° FOR PROCESS NOZZLE AND +/-2' FOR AUXILIARY CONNECTIONS
L D A 2022. 05, 31 FOR APPROVAL K.TKANG M.S.KAM SKLEE
‘ "SW3" 2. GASKET CONTACT FACE AS FOLLOWS NPT pp—— e T wsew T sxeee
° M * STANDARD NOZZLE FLANGE : 125~250 AARH WITH SPIRAL SERRATED. N FoR APPROAL e | usww | sk
T e e R R P BRI Tl 3. ALL ENGINEERING AND MANUFACTURING CHARACTERISTICS NOT MENTIONED ON THIS DWG. R oy | oy | o
@L W $$$ $$ @ ¢§ ¢$¢ @9 $§$ $@$ oo $$¢ ks ¢Q¢ $§ $$¢ R $§$ RS $i ¢Q¢ ¢Q¢ $$$ $$¢ ks ¢§ $$$ LR ¢§$ $Q$ <9 ¢$$ & $Q$ ¢g $¢ $9¢ $Q¢ } ng § : ;g ggtgg ARE INDICATED ON THE FOLLOWING DOCUMENT; THAILAND HINKONG POWER PLANT PROJECT B
o © & & ¢ > - 00000 & L OO GO AR A o > 0000 00« & R e p— —~ STRENGTH CALCULATION SHEET FOR PRESSURE PART : VP-21DP285-AFC-STR —
g £ éﬂg 3%% @% @%ﬁéﬁa 5% 5 §$?5% &%@ 5 39@ é%?‘é% 3 §£¢g$% @%‘93% X35 &%@% i& | ot o . e
RAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAARAAARA AR A A Brer s e — WPS & PR : VP-21DP285-AFC-WPS MITSUBISHI POWER, LTD.
1200000000000 00000000000000000000000000000000000090000000000000000000 GO 1
— ] ) FLOATING] | _
- J—[ L 1 \"swz," 850 ‘ 1500PX6=9000 ‘ 850 HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
<p* ‘sm{ BOX & CORRUGATE PLATE SPACES
@7 UNFINNED | 46 10608 46| UNFINNED [ ‘EwoR: DYNAMIC & SPECIAL COMPANY 12
- 6 I~ LENGTH LENGTH —
. Mk . | DASCO
19 13 ] 121 121 || 13 19 - — — T —
‘ 2y ) (eay- ‘ i : o .
4500 (BUNDLE FRAME WIDTH < © HEADER BOX DRAWING (1/4) £
w ( ) ! 63.5 § 5 for RECYCLE COOLER 3
DErA"(_SE%oELg:TJSE ..:.sADER DETAIL OF FIN TUBE S| "DOCAENT MABER [ E
TUBE PITCH 1/12 [ VP-21DP285—-AFC—HDR { 2 |2
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CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.
HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
OR IN’PART ARE PROHIBITED ~WITHOUT THE WRITTEN PERMISSION
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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PART LIST [ 3 SET(S) TO BE MANUFACTURED]
‘ aTy WETGHT
PARTNO.|  PART NAME MATERIAL DIMENSIONS PER 1 SET | (KG)
3 35 8 UNFINNED AREA 200 [INSTAL SPARE [UNIT| UNIT [TOTAL
51188 7 3636 f (AL SLEEVE) 4 | 1 |STOP PLATE SA516-70 12Tx60x70 4 EA|[ 04 | 1.6
] 15 170 15 675 q 2 | SUPPORT PLATE SA516-70 12Tx60x203 4 EA| 1.1 | 44
16 35283 iy W\ b o ,Q’/g 3 [SUDING PLATE TEFLON 6Tx50x100 4 EAf 01|04 4
al ) —
2.5 1,57 4817 2 > - ,i7 n 4 |FLAT HEAD BOLT 304 S M5x10L 8 EA
. TR EP -
@ 17405 €10 N N ‘ 5| 1 |pLc SMOS(N) |1 1/8" 12UNF CL2A/2B-51L | 840 | | EA | 0.4 [3360
) "
o H- = [T 1T ‘ 5 2 |PLUG GASKET SOFT IRON | 1.57x0.35x.029 840 EA 36
<9 <~ _
o TN - 7:7 Beinin b3 . ‘ on e ‘ . 6 | 1 |PARTITION PLATE SA516-70 | 21Tx100x4478 1 EA 738
/ - a & it s L ‘ EQUIP N.P. ‘ = 1 2 |STIFFENER PLATE __|SA516-70 | 21Tx100x4478 1 EX 738
N o Q H - ) et - |IDSC-THPP-031-1 I = 1 [FANGE (ScH160)  [satos(N)  [8' aSuE ceoo wNRF (|G| [ea|s08 éos.‘si
Q& g ol N ) 5 P51 i AT e I A A I TN A
_ _ i = _ ﬁ e
a = g e , \/ roT { T 3_|STAY_PLATE SA516-70 _ | 14Tx100x173 6 FA] 1.9 | 11.4
= 2 ‘ p G TORKET [SEE NOTET T |45Te ASNE o0 R e | el ]
1 - 32 3 ~ © - -
| | J L // > S T DSC'TH PP'031'2,3 t 5 |STUD B/2HEX. NUTS(H) |SAT93-BT/SM94-2H| 1-1/8"x7TUNC~200L 72 SET| 1.0 | 720
— \ HEAVY EXPAND NON-EXPAND ;r_l \ o5 HOLES /LJ T u 6| FIANGE SO, 1377 RSME-CT600 ONRRE = 7 e 321 54 ]
g 1 1/8" 12UNF CL2A for M4 B/N 50 .50 ”
) STATIONARY HEADER 7 |BUND FLANGE SAI05(N)  |3/4” ASME CL600 BLRF 2 EA| 14 | 28
u_us =—PLUG SHEET INSIDE 9-R02 7 p 3
N ) L NAME PLATE 8-2)012 8 | GASKET SEE NOTE 1 |45Tx3/4" ASME CL600 RF | 2 EA | S
~ 9 |STUD B/2HEX. NUTS(H) |SM93-B7/SM94-2H | 5/8"x11UNC-95L 8 SET| 02 | 1.6
8 | 1 |NAME PLATE BRACKET [$5275 or EQ. |6Tx200x215 1 EA 2.0
DETALGEL NAME PLATE BRACKET 2 |SUPPORT BAR SA516-70 | 12Tx60x100 1 EA 0.6
DETAIL OF PLUG & GASKET DETAIL OF PLUG HOLE DETAIL OF TUBE TO TUBESHEET JOINT
= _—— _—— TOTAL WEIGHT : 13134 K6
3/4" ASME CL.600 LWN.RF FULL PENETRATION WELD FULL PENETRATION WELD NOTE
1. GASKET MATERIAL : SPRIAL WOUND GASKET WITH INNER & OUTER RING TYPE —
4-2 238 _ 112 238 _ 112
= M5 THREAD HOLE, \ \ - HOOP : 304 S5, — FILLER : GRAPHITE
N s | D5 s [ 9z
- 935\ 3 |24 5 10313 B 5 — INNER RING : 304 SS,  — OUTER RING : 304 S.S
I T | \}: TOP/BOTTOM PLAT \}:—,
6T 121 . 6 % == ~T - i /B E A i END PLATE
6 [te) S fu T
3 <@> K - = @ =
g g g s
swe || ‘ &) 3 :
:2[ R 100 ‘ 5 L @ Al — §
L S M5x10L @ ., 15 : 31 2.4+0.8 31 2.4£0.8
|
wn
‘ 34 QT@ | ‘ | TUBE/PLUG SH'T TO TOP/BOTTOM PLATE TUBE/PLUG SH'T TO END PLATE
sl g ! @ @ oL (] JOINT NO. | Sw1 JOINT NO. | sw2 —
|
19_ 125 —— " ) FULL PENETRATION WELD FULL PENETRATION WELD
= = / o 3 98 11.2 S
‘ VIEW ON "X"-"X" ! .‘ 15| 25¢ i\p
‘ (5 Sw4* EUARE R N
I T ! B
W 8 o . { w el END PLATE 2 o
4 H\ ] - 5 — 1.620.8 / L7
IIXI Il ————7 o T t: © ‘S‘.
I o ! X L z S 2 %
H ~ v‘ g ¥ 53
18 HOLE 1-NPT 1/4" TELL TALE HOLE WITH GREASE § ; o TOP,/BOTTOM PLATE
13.55T #20.9 _l_ e
6T 110 1217, 5 N
i3 2T || 24408 NSOE
DETAIL OF VENT & DRAIN | 8
DETALL OF HEADER STOP & SLIDING PLATE NAPNLY END PLATE TO TOP/BOTTOM PLATE NOZZLE TO HEADER
JOINT NO. | SW3 JOINT NO. | SwW4
8" ASME CI.600 WN.RF (SCH.160) FULL PENETRATION WELD
4478 %
@ 739 1500Px2=3000 739 ILE: S
= | (\/ £ PART./STIF. PLATE
T i 7]
9 | 5 E FOR APPROVAL
] p}
‘ ‘ | ‘ 44— - -~ - -—F—8 S
o | | " © 3 p
= ‘ F 3
‘ 2.430.8 © =
2 \ - 35T 2.4£08 1o
2 3-96 WEEP HOLES ‘
= ‘ (STATIONARY HEADER) NOZZLE TO FLANGE TUBE/PLUG SH'T TO PART./STIF. PLATE N FOR APPROVAL KIAMG | MsKA | skie
7-2 A | w2012 FOR APPROVAL K.TKANG MS.KAM SKLEE
DETAIL OF PARTITION PLATE JOINT NO. SW5 (RT 100%) JOINT NO. SW6 YNERT oo e | | s
‘\ | ! | A3 ESRPIN mox | oos | wmm
n » 4 "PROECTTILE =
SW4 Y THAILAND HINKONG POWER PLANT PROJECT
26042 S
100 23.01T 4478 T
2
- 56 118Px37=4366 56 MITSUBISHI POWER, LTD.
| % V1%
2 =< EFC CONTRACIOR ©
S ToA=0s ‘ ‘
N~ P 7= =T ===~ . “ \ " . HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
T 1 - D11 DO 3
{ C + —h >}7 =] E 4@ ‘ I - 3 ‘ VENDOR 1 DYNAMIC & SPECIAL COMPANY 12
, SRS
N v \

bl 63 DASCO -

A1(841mmx594mm)

:}4/// DETAIL OF "A" 38-952 HOLES bl
21T HEADER BOX DRAWING (2/4)
DETAIL OF INLET & OUTLET %%%% DETAL OF STIFFENER PLATE  (FLOATING HEADER) SUPPORT PLATE TO HEADER STOP PLATE T0 HEADER for RECYCLE COOLER
e | 'DOCUNENT MMBER [ mev
JOINT NO. | SwW7 JOINT NO. | Sw8 1/12 [ VP-21DP285-AFC—HDR ‘ P
A B | c D E Fo [ c Ho ] o ] K] Lo Mo N CAUTION THIS_DRAWING CONTAINS CONFIDENTIAL PROPRIETARY. INFORMATION.

HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
OR IN ARE PROHIBITED WITHOUT THE WRITTEN PERMISSION
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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‘PAGE 9 OF‘127
Q

B | c D E F G c H J K| L M N o | P
DESIGN & TEST DATA
@ @ CODE [ ASME SEC. VIl DN.1 2019 ED. + APl 661 7'TH ED.
3 CODE STAMP / N.B NO / NO FLUID NAME [ IS0 VG46
10794 BUNDLE Q'TY - BAY(S) / 3 BUNDLE(S) |EQUIPMENT NO. 10/20/30EKH01-AC002
2\ [rvee PLUG DESION TEMPERATURE C 100 Y 12
150 W‘O (GAP) 10624 10 (GAT 150 DESIGN PRESSURE barG 11.0 OPER. TEMP. (IN./OUT)  °C 67.0 / 48.0 !
OPER. PRESSURE barG 6.5 —
17 s
STATIONARY HEADER 234 TUBES 25.4 x (MIN.)2.11T x 10700L FLOATING HEADER TEST PRESSURE 165 WEIGHT [EmPTY 8,100
- borG ’ (PER BUNDLE) [FULL OF WATER 9,200
. KNURLED L" FIN 857.15 x 0.45T x 435 FIN/M =B MAW.P. (=DESING PRESSURE) "o POST WELD HEAT TREATMENT YES
barG ) N.DE FULL (UT) + PT
s I — J 6 TUBE ROWS / 6 PASSES (EQUAL) = MOMT ‘C 12 CORR. ALLOWANCE mm 3.0
T < ‘ ‘ N o NOZZLE SCHEDULE (for ONE BUNDLE) 2
s — MARK gg“é NO. | SCH. FLANGE SERVICE REMARKS |
| F (mm) RATING TYPE |FACING
g o S S 3 - N1 3 1| 160 ASME B16.5 CL.150 wN | RF | INLET /O PUNCE,
R @ 3 | == 8 2 " w/COURT FLANGE,
© i © N2 3 1 160 ASME B16.5 CI.150 WN RF | OUTLET GASEKT, BOLT/NUT
| F N3 3/4" 1 8.55T ASME B186.5 CI.150 LWN | RF | VENT w/B.F
‘ | N4 | 3/4" | 1| BSST ASME B16.5 C1.150 LWN | RF | DRAIN w/B.F
8 ‘ <
& 1 - 3
I [ee——] PART LIST [ 3 SET(S) TO BE MANUFACTURED] [
qTY WEIGHT
e <g" PART NO.|  PART NAME MATERIAL DIMENSIONS PER 1 SET (KG)
40 40 40 40 INSTAL.| SPARE [UNIT| UNIT |TOTAL|
- 1] 1 |TUBE SA179 #25.4x(MIN.)2.11T—10700L | 234 EA | 13 |30420
85 812 | 1500Px6=9000 | 812 |85 2 [KNURLED "L” FIN |AUMINUM 57.15x0.45Tx433 FIN/M | 234 EA | 7.6 17784
297 10200 297 2 | 1 |TUBE SHEET(STATIONARY) |SA516-70 25Tx350x2550 1 EA 175.2
2 [PLUG SHEET(STATIONARY) |SAS16-70 | 25Tx350x2550 1 EA 175.2] %
L L-SUPPORT COLUMN CL. SUPPORT COLUMN. CL.— L 3 [TOP PLATE(STATIONARY)  |SAS16-70 | 12Tx100x2550 1 EA 24.0
@ ELEVATION @ 4 | BIM. PLATE(STATIONARY) |SA516-70 12Tx100x2550 1 EA 24.0
5 |END PLATE(STATIONARY)  |SA516-70 | 12Tx100x326 2 EA| 31 62
m 3 | 1 |TUBE SHEET(FLOATNG) |SA516-70  |25Tx350x2550 1 EA 175.2
2550 (HEADER LENGTH) 2 |PLUG SHEET(FLOATING)  |SA516-70  |25Tx350x2550 1 EA 175.2
3 |TOP PLATE(FLOATNG)  [SA516-70 | 12Tx100x2550 1 EA 240[ 5
1275 1 1275 4 |BIM. PLATEFLOATNG)  [SAS16-70 | 12Tx100x2550 1 EA 24.0
84.375 ‘ 63.5Px38=2413 | sae2s 5 |END PLATE(FLOATING)  |SA516-70 | 12Tx100x326 2 EA| 3162
\ | \ TOTAL WEIGHT :  5629.6 KG
52625 | | 63.5Px38=2413 ‘ 84.375
[ h
34 wzr@ 400 ‘ @12T 34 4 -
NAME PLATE ] - 10 ]
/- 251 100 25T 25T 100 257 —
o lerc” @ 2-1 3-1 3-2
£QUIF NP SW3 50 . 50
S 1L 1 5 o) e ®
= 1 1 T~
- L L ROW 1 : 39 HOLES ™~ now1 now1” -1
E‘Lii—éi,:—éﬁWﬁéi@,—%@—é:,:—éi,:—?ﬁ—ﬁiﬁ—:\;/Wgwoés 8 swi W™ W 8
3 600.00.00008060000000000006000600006000600080 | O i < g
o 8 L2000 000Q00 —,,——,——,,—%,——,,—,,——, 2202009090 | "ROW 4 : 39 HOLES LN 3 ] AT :
3 ™ 2 [Fe9%e6 AR AR CARARARAARRARTIAATARE BT ER T £ H 7 — T H 7
gfﬁfigigfﬁgﬁ,g:@gigf,%gi”ﬁ:7&,@&,7:&@&,@:&@,@; “ROW 6 - 39 HOLES m— — = EENEE.Y 8 8 inuuaE S -
V300000000000V VIR OO0V OOOEOOBVOOIO\— —— N 2 o
< ‘ { =] 8 8 " — | — | 2T
8 [§ AN 8 o
— W (-85 — | 8 8| "swe" ‘ B 854
g "SWe” 8 8 A I ZT.@
s s 0 } LB _
‘ N ‘ m— — | 8 8 s .
o — % o ) ]
19 || 113 || 2t > 3/ @12T | ESA 2 HH#7S 2 . fa=raEsls Hi |8
‘ 2530 (BUNDLE FRAME WIDTH ‘
‘ ( ) | 5 N swo* — 5
DETAIL OF STATIONARY HEADER 24 s
(SECTION OF "A"-"A") .8 8 _|] |3(PROJ)
36 | UNFINNED UNFINNED, | 36
(FYP.) LENGTH LENGTH (TYP)) s
2550 (HEADER LENGTH) SECTION OF "C"—"C” SECTION OF "D"—"D"
1275 | 1975 (STATIONARY HEADER) (FLOATING HEADER) FOR APPROVAL
|
52.625 | 63.5Px38=2413 | 84.375
|
84.375 63.5Px38=2413 50.625
nl 1 GENERAL NOTE 10
34 m@ @m 34 1. NOZZLE AND MAIN FLANGE HOLES TO BE EQUALLY STRADDLE OF HEADER MAIN AXIS WITH —
A TOLERANCE OF +/-1" FOR PROCESS NOZZLE AND +/-2" FOR AUXILIARY CONNECTIONS
A 2022.05 31 FOR APPROVAL KTKANG M.S.KAM SKLEE
H—-D- 2. GASKET CONTACT FACE AS FOLLOWS A\ | w2012 FOR APPROVAL KTKANG | MS.KAM SKLEE
"SW3” * STANDARD NOZZLE FLANGE : 125~250 AARH WITH SPIRAL SERRATED. NP FOR APPROVAL ks | wskw | skiee
e { 1\( 3. ALL ENGINEERING AND MANUFACTURING CHARACTERISTICS NOT MENTIONED ON THIS DWG. | o il o | oww | mw
- L. = ROW 1 : 39 HOLES o
T 3 é@ §$@Q§ég$§é$é gég¢§§$@ §$é ¢§é£ §$ég$ §Q$§§$@ gég$§é$@ §$ég$ é§§§gq - WE:QHOLES ARE INDICATED ON THE FOLLOWING DOCUMENT; THAILAND HINKONG POWER PLANT PROJECT "
L2 ROV OOOLNOOOLRLOLALLPIVVVVORLROO L2 ) Row 3 39 HOLES - ;P _AFC— —
J s e 5060600 6566 60 550 66660608 o i : gg HOLES STRENGTH CALCULATION SHEET FOR PRESSURE PART : VP—21DP285-AFC-STR -
5 ° 1 209000060 00000000000 0« gig:f7&,@&,77&,@&,@7&@&4 “ROW 5 38 HOLES ™ - WPS & PQR : VP-21DP285-AFC-WPS
Fe8360000006000006000Pp00000000000006066068|| —por s 3o oIS MITSUBISHI POWER, LTD.
9000000000000 00000000000006000000000000 O [\— STATIONARY FLOATING
,  ePE Camcron
e * 4 \.Sws. 850 1500Px6=9000 850 HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
] "p” ‘SPAEE BOX & CORRUGATE PLATE SPACES
@7 UNFINNED | 36 10628 36 | UNFINNED ENOOR 2 DYNAMIC & SPECIAL COMPANY 12
LENGTH LENGTH —
e s SN 8 | | | | DASCO
| ) | e o
to |13 || 121/ 5 &) @m sl 1o - 3 e — =
< w HEADER BOX DRAWING (3/4 £
0 &
‘ 2530 (BUNDLE FRAME WIDTH) | 63.5 g = for LUBE OIL COOLER 8
Y E
DETAIL OF FLOAT'!N-G -HEADER DETAIL OF FIN TUBE T AR T £
(SECTION OF "6"~"") TUBE PITCH 112 | VP-21DP285-AFC—HDR | 2 |2
A B c D E F G c H U K] Lo Mo N CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.

Al
HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
IN'PART ARE PROHIBITED _WITHOUT THE WRITTEN PERMISSION
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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Q

B C D E F G C H J L M [¢]
PART LIST [ 3 SET(S) TO BE MANUFACTURED]
‘ qTY WEIGHT
PART NO. PART NAME MATERIAL DIMENSIONS PER 1 SET (KG)
33 25 8 . UNFINNED AREA 200 |INSTAL[ SPARE JUNIT| UNIT [TOTAL|
413 7 36356 (AL SLEEVE) 4 | 1 |STOP PLATE SA516-70 12Tx60x70 4 EA| 04 | 1.6
15 170 6T (-1 2 | SUPPORT PLATE SA516-70 12Tx60x203 4 EA| 1.1 | 44
1 16 25163 T = - ,gzg 3 |SLIDING PLATE TEFLON 6Tx50x100 4 EA| 0104 4
o 25 1,577 N 2 5 o - 7%7 ~ 4 |FLAT HEAD BOLT 304 S8 MS5x10L 8 EA —
@ 1.7£0.5 c1.0 N /\’ [RERERRN | - 5 | 1 [PLUG SA105(N) 11/8" 12UNF CL.2A/2B-41L | 468 EA | 0.3 |140.4
o Fl-l——— 11 § 2 |PLUG GASKET SOFT IRON 1.5Tx0.D35x.029 468 EA 2
o NI C‘E 7: _ ] H E . | EQUIF" " | i 6 | 1 [PARTITION PLATE SA516-70 12Tx100x2526 3 EA | 238 |71.4
] [ < | - = = | I | q I I#WWW@W#&W'@‘M%
2 — o] ] \ AR ‘ : : : : : :r - DSC'TH PP'03 1'4 [ =P} 1 |FLANGE (SCH.160)  |SATOS(N) 3" ASME C1.150 WN.RF | l EA | 5.2 | 208 3
= I Q g <IN ‘ | 5 { "2 [NOZZLE NECK — — [SATOB=B 3" SCH. 160-130L — — | 2 | |EA| 2856 F—
- - 1 N ~ ﬁ - — ———T——" » 2
= 3 ” ﬁ% ] r —— < - 1 \fz’“ zrjo ;/ZHEX NUTS(H) smgs—a?/Tsml—m ;;;xjw:iziwmw “ 8 -s%— 02|16
- 22 3 ~ © - - - : - :
= ] - g ? DSC-THPP-031-5,6 Qe sty [y e s a2 | JeA 14 28
— HEAVY EXPAND NDN EXPAND "l 4-65 HOLES N /u ‘ u 6 |BLIND FLANGE SATOS(N) 3T FME CL150 BLRF 1 2 EA | 0.6 | 1.2
g 1.1/87 12UNF CL2A for M4 B/N STATIONARY HEADER 7 | oasker SEE NOTE 1 |4.5Tx3/4" ASME C.150 RF 2 EA
3 ~~PLUG SHEET INSIDE 2 R02 / . 3
il T NAME PLATE @mz 8 [STUD B/2HEX. NUTS(H) | SM93-B7/SA194-2H  1/2"x13UNC-70L 8 SET 08 =
8 1 |NAME PLATE BRACKET |SS275 or EQ. |6Tx200x215 1 EA 2.0
2 |SUPPORT BAR SA516-70 12Tx60x100 1 EA 0.6
DETAIL OF NAME PLATE BRACKET TOTAL WEGHT - 3032 K@
DETAIL OF PLUG & GASKET DETAIL OF PLUG HOLE DETAIL OF TUBE TO TUBESHEET JOINT
NOTE
4 3/4" ASME C1.150 LWN.RF FULL PENETRATION WELD FULL PENETRATION WELD 1. GASKET MATERIAL : SPRIAL WOUND GASKET WITH INNER & OUTER RING TYPE 4
] — HOOP : 304 S.S — FILLER : GRAPHITE [
4-2 19 6 19 _6 ’
~ M5 THREAD HOLE, \ ] \ ] — INNER RING : 304 S.S, — OUTER RING : 304 S.S
= ‘ ‘ Zﬁ‘ﬂﬁ’{ﬁﬂ5 AL QSQS
s S \‘ / \‘ /
of Bl @ Q S ~ | TOP,/BOTTOM PLATE . Il / END PLATE
‘ 7 (a-3 = 2 S 5| % S 5
3| Q\ o - o - S
g £ \ : g g 2
L 8 Mox10L @ % 8D 15 : 251 2.440.8 251 2.4£0.8
I
wn
‘ 34 QT@ | \ | TUBE/PLUG SH'T TO TOP/BOTTOM PLATE TUBE/PLUG SH’T TO END PLATE
c | ~ L[] T :
— = @ JOINT NO. Swi1 JOINT NO. Sw2 —
|
19, 125 "SW7” " J ‘ FULL PENETRATION WELD FULL PENETRATION WELD
= - / o 3 6,6 %
‘ | 43 (-5 | - T g
e VIEW ON "X"="X" ro aff 515|254 5. u
[ ) —— | e B 5
; ”f 0 ° / ‘ P4 Ai»‘ 7
— "X”¥ it H\” 2 ? i Sl WA END PLATE 16208 5 —
" = — Q .
i & “\L p ) 5{ E ‘ S
= -
$18 HOLE 1=NPT 1/4" TELL TALE HOLE WITH GREASE E : o TOP/BOTTOM PLATE
8.55T $20.9 8! &
6T 110 12T a
i @ 91 121]|_2.4308 NGIDE
8| DETAL OF VENT & DRAIN | 8
DETAL OF HEADER STOP & SLIDING PLATE NAANILY END PLATE TO TOP/BOTTOM PLATE NOZZLE TO HEADER
JOINT NO. | SW3 JOINT NO. | SW4
3" ASME CI.150 WN.RF FULL PENETRATION WELD
2526 T
S| 630 1266 630 EE=Y w LS
| £ PART./STIF. PLATE
| o E FOR APPROVAL
] )
a
4 — - ¢ — — - — 1. 1t8 ~
7-3 ; | T o § p
= | 3 h 8
2 ‘ 2,408 <@ -
10| - 25T 2.410.8 |10
‘ 2-96 WEEP HOLES !
121
‘ (STATIONARY HEADER) NOZZLE TO FLANGE TUBE/PLUG SH'T TO PARTITION PLATE N FOR APPROVAL kiawe | wskw | skie
I A 2022.01. 12 FOR APPROVAL K.TKANG M.S.KAM S.KLEE
} R DETAIL OF PARTITION PLATE JOINT NO. SW5 (RT 100%) JOINT NO. w6 B [mine oo s | | sz
‘ ~ A3 DESCRPTON OB | ckosy | wvoBr
‘ o e THAILAND HINKONG POWER PLANT PROJECT
1 <] 11
] ! 2 B 2526 RO Ga. [
‘ SW4 630 1966 630 MITSUBISHI POWER, LTD.
8
! - | % / "EPC CONTICTOR
\ " ) ! HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
B - - —% —— f - - —1138
12 ‘ I - @\8—7 ‘ VENDOR 1 DYNAMIC & SPECIAL COMPANY 12
11,137 $66.64 I DASC
[ ewox | oe TME
2-¢6 WEEP HOLES KTws | 20z20531 T
T [omow o |
DETAIL OF INLET & OUTLET %% 'z W |mmay|  HEADERBOXDRAWING @) |2
(FLOATING HEADER) SUPPORT PLATE TO HEADER STOP PLATE TO HEADER it | £
DETAIL OF PARTITION PLATE = o | o T £
JOINT NO. | SwW7 JOINT NO. | Sws 4/4 1/12 [ VP-21DP285-AFC—HDR ‘ P ;ﬁ,
A B c D E Fo G c H o o I Lo Mo CAUTION THIS_DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.

HENCE, THE REPRODUCTION, TRANSFERTAND OR_UTILIZATION IN WHOLE

OR IN PART ARE PROHIBI WITHOUT THI WRI'I'I'EN
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY Cf

PERMISSION
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P‘/-\GE 11 OF‘127
P Q

A1(841mmx594mm)

B c D 3 F G c H J | K| L M| N o |
TOTAL_WEIG! 1222.2 KG
= = ) -
g G . . [T | DSC-THPP-036-17,19,21 |—>{x ol o o uaser o Lu]_Tol 1)
T A . : . NI T ANE L D IG T DT NN NN O]
\ }| - j i } } — \ \S_ 1‘ \q <| w‘ 2 |SUP'T CHANNEL SS275 or EQ. | C100x50x5/7.6-4452L| 1 EA .7
3 3 Ny
\ re | LS 15| 1 |SUP'T CHANNEL $S275 or £Q. | C100x50x5/7.5-4452L | 1 EA 417
I I [ I \ —~
\ ‘l | L S DSC'TH PP'O].? 019'3 2 |AR SEAL PLATE | SM400A or EQ.| 3Tx235x4330 1 EA 2 [
\ 100
! ! ! ! ! 13—2) FLOATING HEADER 14 | 1 |AR SEAL PLATE | SMAQOA or EQ.| 3Tx235x4330 1 EA 24
= gﬂF L\)\ L/i . - | . 2 |AR SEAL PLATE SM40OA or EQ. | 3Tx177x4478 1 EA 187
! = =) S q 771‘7777 77777777777777 - 13 | 1 |AR SEAL PLATE | SW400A or EQ.| 3Tx157x4478 1 EA 166
}4 L L | | | ‘ © 2 [PLATE SM40OA or EQ. | BTx138x145 14 EA | 1.3 | 182
ol o o | | —
LI I — -4 I N IR A T o ! L N "T ! ‘ ! 12| 1 |LOWER TUBE SUP'T | SS275 or EQ. | H148x100x6/9—4472L | 7 EA | 94.4|660.8
T \v ! 3 i i 3 a 420 42 420 2 |PLATE SM400A or EQ. | BTx90x150 14 A | 08| 12—
Ve ~ Fole ol ! ~ N STATIONARY HEADER or 2 | OxX : :
\ i le o | I | - ‘ 1500 ‘ \500 ‘ 11| 1 |UPPER TUBE SUP'T | $5275 or EQ. | LOOX90x7T—4472L 7 EA | 42.9(300.3
L S =2 | 153 <2, | - ! ' ' NSTAL| SPARE [UNIT| UNIT [TOTAL
=) % 2 N% g% 2 | 4478 PART NO.|  PART NAME MATERIAL DIMENSIONS qTY w(au;r
] | © % % © PER 1 SET KG
] 1 s | 3 3 | s
S \l * & ! [o o ! & 110 35 _ 344 ‘500Px7:3500 CN\g44 35 110 54 PART LIST [ 3 SET(S) TO BE MANUFACTURED]
] P -
@ } | } } I Eg 350 1
S
" % | | &5 go o —
, \i 3 I ! | I 3
- L o £3 =T BTSN
© % / NS o | CWN ~ 3
© \e\ : & )l 0 ) 8 0 R
= = = = T L;)
-15x30 SLOT HOLES ¥
4 2-18x30
3 | /_% 0 ! e ; 100 SLOF HorEs T M12X35L HEX. B/N/2PWHSW A
T
o I 1 T —1013-:
‘"l A0 2 3 bl e =i == DETAIL OF AR SEAL PLATE >~ 379
y . " L (') DIM. : FLOATING HEADER SIDE
2x2-18¢36 1\ 1
SLOT HOLES ~ 45 60 - 2
7 2w0-923—"35 | | 75| | 35
/ HOLES
145
4330
DETAIL OF DETAIL 0F§ :) DETAIL 0F§:2 pETAIL OF \ sl S N 500Px7=3500 34435 | 36 134
\gg 350 /T P S
2N © 8
2| € L~ | o | El .
‘ o 4 -
Z15x30 SLOT HOLES
2x2-18x30 S £
SLOT HOLES
DETAIL OF AIR SEAL PLATE U4#-)4-2
() DIM. : FLOATING HEADER SIDE
4930 4930
850Px4=3400 850Px4=3400
2x7-14420 SLOT HOLES (o 2x7-914 HOLES
for M12x35L HEX. B/N/2P.W+S.W B~ for M12x35L HEX. B/N/2PW+SW 10
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(=] | - | —1 _ —_~ _Y g ¥ X K. X Y X X, XY X\, ¥ X Y Y %
" S | \ DSC'THPP_OOS 010_6 | >(7M¥£ )?A E&‘N @VEAL %@05@)‘)‘)‘).%@}\)‘”@ ;ﬁ)‘).)‘wi'1 A_A_A
I N } ,* T \l\ — MET15C3Y [V 3 [FBENTYRIATE ¥ ¥ [907x480%088 ¥ ¥ ¥ [SM¥00K of EQ.[Y ¥ Y ¥ %7 F[Y ¥ ¥
0
1_ < 9§ | o o o _P T H_‘f = ’}4‘—ﬂ‘ b SET | 3-1 | BENT PLATE 107x300x950 SM40OA or EQ.| 1 224
AL 8| B - ‘ M Sl g & 1A | t‘ 7 (\ = ¢ 3-2 | SUP'T PIPE PIPE 125A-350L seP 1 5.3 4
in
| = ‘ + L] — _ _ 1.2 3-3 | RIB PLATE 10Tx330x330 SM40OA or EQ.| 2 170 [T/W=_ 4
- g | ‘ I DSC TH PP O§9 l 3 | - 3-4 | RIB PLATE 10Tx75x330 SM400A or EQ.| 2 39| 863 KGJ>
3 | [—— | — 10 [
g w 1049 GEAENICSI AT TR RETTCY I WO NS
- }# 3 25 19 DSC-THPP-005~010-5.6 | MF155B3 [ ¥ 82 [ STUD 'B/IN/awT2sW [ M12x680L SA307 GrA | 8 -
= =S == - - -
- Bl + / I 1~ \MF15-83, [ ,B3, [HEX, B/NMWATWESW) M12X40L 5 5 s s s [xSASOZ GLAY 5 Ba ks £ sl s s s
b MF15-B4 | B4 | HEX. B/N/2W+SW | M16x65L SA307 GrA | 8 -
25 _ XY Y YoX Y YOYOYOYTY Y YOXY NYTYOYTY Y
2x4—015 HOLES ‘ 1-7) (jmw;ng?tgs) MF}SF’XB?& )fgk HE)‘(EZQ/;WXSWA MB}‘JEA{ A A A A )}Eﬁsi A ,\XA A A A AlA A 2
for M12x680L STUD B/4N/4W-+2SW . : 4
30, 45 25 . " T/W: 592.3 KG |—
40 DETAIL OF "BEARING- HOUSING QUANTITY FOR 1 SET TO BE MANUFACTURE 6 SETS.
1098 1158 1098 1108
: : DSC-THPP-036-26,32
DETAIL OF "MAIN FRAME
2-915 HOLE 52 196 52
for GREESE_LINE
(Fort N0 500 541
Aral o | >
|
| . 3! o | o
e ol ki skl = I == = hd
[ 8 I E’l \ e H‘ s uj }+T + g + 8 8
s g P | R | T T : ool
S 2 > |
4_ 24 A o . - PR HR Y . i -
" 3—1 o
2x1-$23 HOLE 150 | 150 35 230 || 35 4-923 HOLES
(for HOT-DIP DRAIN HOLE) 4 B1) for M20xB0L B/N/2W+SW [
60 400
60
1400
SECTION OF "A—A" ‘ ,
3 SIDES g <1y ©
160 597.5 597.5 116 760 1440 266 60 1 |7
(PULLEY CENTER LINE) 330
290 235 _65_ 290
ror FAN-GUARD cLIP)
2x4—-915 HOLES or FAN— nyn
(for FAN-GUARD CLP) "\ < = - SECTION OF ™
e} ﬂ: <+ _ jﬂj i < e E
[y | A e I I ¢ g+ [T+ 4 330 5-2
\ N n
‘ ‘ , Eeie s NG A = —
| | / \ ~_ | [/108]A] ‘ T ‘ 3
| / I I \ ~~ ‘ ! o
| ‘ 11 = ‘ | " 3 Ol
| / | | M /( |
! I * Lt X % ‘ ! i AVAND, B 1 B N
- -t 7 — - - + =t ; ‘ 8 FT H \ " ‘
[ \ 1
\ \ R / \ 2 SIDES\, 6 <
[ - ] 10T TYP. 5 nan
| \ ! I _— ] 7 1 =
| | N - | 350 295 400 285
} \ o |
) [+414 4] /- e ] Fm cmm
[+ + S~ = + 16+ & + 3]
T T
"B-B” 2x4-819 HOLES
VIEW ON B-B (for MOTOR BRACKET) 110
4-923 HOLES
for M20xBOL B/N/2W+SW
77 196 77
600
3
180 A\ | 2220804 FOR APPROVAL KTKANG | MSKMM SKLEE
13,87 6-915 HOLES
‘ 25 550 25 iur M12X4QE E/N/W+TW+SW 95 | REV. DATE DESCRIPTION PRFD BY CHKD BY #FD BY
37 10_ @ 29.5 121 29.5 i < S #141 PROJECT TTE
2-915 HOLES—Q = 1-7 =4 - 7 THAILAND HINKONG POWER PLANT PROJECT
‘ m; - | N 0 1
; f [+ ¥ 2] AN
< | 81 * o »f\ba PROJECT Co.
o 3 -+ L . e o 3S\DES>€>\ | MITSUBISHI POWER, LTD.
- *{, ~ pﬁ + ) © ©
| = | o [=3 | © o ]
‘/ t a — i ; A [+ # — RS N | & 8 - 8 E‘ ?TY"FA".N ,S} EFC CONTRACTOR -
- _ <
/\ / e I 9 8 HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
0 " 3SIDES 2 o |
| fl Q'LGJ ‘ 4 TYP. 2 — ‘ 3 ‘ : VENDOR 2 DYNAMIC & SPECIAL COMPANY 12
JEN e : N dbeeles T DASCO -
N for MBX3L BYN)2W L @ — ¥ 1 7 7
or X +
1t i : 3 :
% : £
2x4-819 HOLES T £
< 60_| |70/90]70 | 60 for M16x65L B/N/2W+SW sk |zosos ggﬁggfﬁrgg si(%gi'\\;ﬁﬁg 3
SECTION OF "D” SECTION OF "E" DETAIL OF ( :) DETAIL OF ! T |maw £
- W PAGE sE | 'DOCUMENT NUMBER [ |3
17 115 | VP-21DP285-AFC-DVD | o |
A B | c D E Fo G c Ho ] I J K L M N CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY. INFORMATION.

HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
OR IN PART ARE PROHIBI WITHOUT WRITTEN PERMISSION
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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A B | c D E F c | c | H J K L M N o |
BILL OF MATERIAL
wynm mpm
DETAIL OF "MOTOR BRACKET” VIEW ON "A"-—"A TAG NO.| NO DESCRIPTION SPECIFICATION MATERIAL | Q'TY JLWE\GHT REMARKS
980 DSC—THPP—005~010—7 [MBI5-1 | 1 [PLATE = ' [T107x340x080  |sMéooA or EQ| 1 | = 262 |
. 30_(CUTTING) L1 SET I T eLae 10Tx340x980 SM400A or EQ.| 1 262 | /W= <
15 HOLES & 50 290 300 290 50 TOP & BOTTOM - 1-2 | CHANNEL C200x90x8/13.5-1180L  |SM400A or EQ.| 1 35.8 | 882 K
for M12ed0L B/N/2W+SW 2x4-919 HOLES 4 B _ £ X0/ 13.6- o EQ. . y 1
for M16x55L B/N/WATW+SW i : - ; 1
e 6 MB1552, | 2, [\SUPTYANGLE o | K737O1180L o 5 [ SSE7S,0nEQ | 4 1y 1 s 118, 14 5 5 J
| | DSC THPP-035-1-6 MB15=3 |* 3° [ PLATE © © © ¥ [25Tx675%1150 © © © JSM300A or EQ T | 1523 |* ¢ ¢
(| J PO o [ 2 = H1 SET 3-1 | PLATE 10Tx700x790 SM40OA or EQ.| 1 43.4
* 4 < + T+ - mi i H / X700x or EQ. -
}f <H> 1 ; ‘/ ‘ 3-2 | PLATE 10Tx140x700 SM400A or EQ.| 1 7.7 | /W= 4
| ‘ | Lol | DSC THPP-036-27,33 }\ L Jesnooon  Isuomecral 2 | 1o 203 k@
} } } } @ﬁlﬂ BT, [STUD B/4N/AN, X@)\AJ\)\)\ A0 AL 325 b 5 s s 2
‘ \_@ ‘ \ \ \ MB15-B2| B2 | HEX. B/N/2W+SW | M20x80L SA307 GrA | 4 - —
! [ ! ! '\ g YYYYY Y X YYXYYY N Yy
‘} ‘ ! } T} M?alsw;_ Ez HE& ‘E&QW 1 L‘w“w“w“w‘ i@k@ “‘i‘“ﬂ“ﬂ"‘w‘iﬂ' iy
| } | | PMB15-84 | “B4 [ HEX. B/N/WiTWSW | M1Bx85L SA307 GrA | ' 8 -
L ! ‘ ! b PMB15—B5 | BS | HEX. B/N/2W+SW | M12x40L SA307 G -
\ | | - . x rA | 2 4
gl g ‘ ‘ 2 ‘ ‘|DSCTHPPO362834| w1556 25 rEx 50/ H1aon TR ]
2 8 1T - r— - - 11 ] o e DHEX. B/N/ZN+SWA| MIBKSQL 5 s s s s DSAS0R CA\ s 2a b s kol s ]
= ! | - [ \
| | | | T/W: 305.3 KG
| | ‘ o | DSC THPP-005~010-7 QUANTITY FOR 1 SET TO BE MANUFACTURE 6 SETS. E
\ \ \ \
I ‘ | o+
\ \ \ |
H | | | I
\ \ \ [
\ \ R10—|I °
e I } (TYP.) I 3
\ \ \
i I !
4 & i FJ, 4
2 t  J 5 rall R L % 3 5| —
o \ ‘ o
= 2x2-923 HOLES 75 4
2-819 HoLEs—" 3 40 2x1-819 HOLES 40 ) a
for M16x50L B/N/2W-+SW . s »s 200 2 23 voss o
or X
SECTION OF "B"-"B” s
"A"{ T T I o '{A"
T I
| il g
M4 S
-B'&' L ——— I —. '55"
1 J_m e
575 405
675
" »
DETAIL OF "MOUNTING PLATE 4-29x100 SLOT HOLES 100 s 100
for M20x80L B/N/2W+SW -
o
8
!
S p—
!
n
2
cn :
8
A
g8 8
70
9
) 35,35 —
922 HOLE
k - FOR CONSTRUCTION
S
M
5 S 63
9
1 140
10
3 325 ‘ 250 250 ‘ 325 yd
[ 1}
310 530 310
50 ;‘ 50 225 25 ;‘ 5 ‘ ;‘ 30 ;‘ 30 }‘ P A 2022.03. 04 FOR APPROVAL K.TKANG M.S.KAM SKLEE
_ @ REV. DATE DESCRIPTION PRFD BY CHKD BY APPD BY
PROJECT TMLE
8 FE 4 |_9‘:|\( &L THAILAND HINKONG POWER PLANT PROJECT
| | , \ , 1
1 —— s T T T T s 8 —
| | 1l | 1l | < ~ PROJECT Co.
} } H H } 2 3 MITSUBISHI POWER, LTD.
I 5 Il 16—
\ \ i i |
| 47¢20 HOLES | I | I | EPC CONTRACTOR :
! for M16x80L B/N/2W+SW} it ‘ oo Q g HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
\ I i | 8
} } H | H } =~ L VENDOR : DYNAMIC & SPECIAL COMPANY 12
. DASCO B
\ \ I I T —f
\ \ i i \
\ \ i i \ nAn_nan e
I I I ‘ I \_@ 2 SECTION OF 'C'-"C proll i e
} } H | H } ”‘;“;‘ﬁ; 1"{;;_””‘ AIR COOLED HEAT EXCHANGER E
b | nod sk s DRIVING UNIT DETAIL DRAWING |3
‘ T SKLEE  |2022.03.04 £
100 | 50 87 356 87 PAGE SE | DOCUNENT NUVBER [ rev :E
o7 /0| VP-21DP285-AFC-DWD | o |2
A B C D E F G C H ‘ J K L M N _CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIEI'ARY INFORMATION.

HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
IN'PART ARE PROHIBITED WITHOUT TH WRI'I'I'EN PERMISSION
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY
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B c D E F G c H | J | K| | M N o |
» 35 1088 70 1010 DETAIL OF {) - - ~ - -
FAN—GUARD ASSY ‘ o T DSC-THPP-005~010-8 \ TAG. NO. | NO [  DESCRIPTION SPECIFICATION MATERIAL | Q'TY LWE\GHT REMARKS
1158 7 Fe1551" [* T [ROUND BaR ¥ ¥ [RB 0D12-1113LY ¥ Tsszis or€Q.|Y 2 | ¥ 28 [ Y ¥
16 354 z—m5 HOLES ) sets - - $5275 or Q. 7.4
for M12x680L STUD B/4N/4W+2SW p? 1-1 | ROUND BAR RB 0D12-4100L x 2 : 4
L 25 304 5 - 1-2 | ROUND BAR RB 0.D12-1064L SS275 or EQ.| 2 19 | W= 4,
1 @z (2 1 190 s 1-3 | WIRE MESH (8 BWG-50x50)x1076x1664 | SS275 or EQ.| 2 143 | 256 K6 |
P o= xS 2 © [F615-2 | 2 | ROUND BAR R.B 0.012-1113L $S275 or EQ.| 2 2.0 4
2 ® ! B = C — e —— 8 4 L2 SETS | 1-1 | ROUND BAR R.B 0.D12-4100L SS275 or EQ.| 2 7.4 4
8 ~ < ! - - 1-2 | ROUND BAR R.B 0.012-1064L $S275 or EQ.| 2 19 | /W= )
\ﬁ 4 ! - " 1-3 | WIRE MESH (8 BWG-50x50)x1076x1664 | SS275 or EQ. | 2 14.3 | 25.6 KG
I3 Iy 1
5 . ! a o 1 3 T LF615-3 [ 3 | ROUND BAR R.B 0.D12-1692L SS275 or EQ.| 2 3.0 1,
— N \@ S ‘ S 1 ~ il b2 SETS | 3—1 | ROUND BAR R.B 0.D12-2320L 5275 or EQ.| 2 4.2 —
D ]
/ © ] o ¢ 3-2 | ROUND BAR R.B 0.D12-720L SS275 or EQ.| 2 1.3 | /W=
| <
N ‘ © 2 ‘ }‘ 5 3-3 | WIRE MESH (8 BWG-50x50)x998x1321 | SS275 or EQ.| 2 10.5 | 19.0 K64
~ o
720 | | 2° N | Q } pFG15—4 4 | ROUND BAR R.B 0.012-1692L $S275 or EQ.| 2 3.0 4
|
/ ! o ) ‘ ] T b2 SETS 3—1 | ROUND BAR R.B 0.D12-2320L $S275 or EQ.| 2 4.2 )
; o 9 ( : E— al -
(Cax=) (4 Y "@ 2 4@7 = ‘ e T : 3-2 | ROUND BAR R.B 0.D12-720L SS275 or EQ.| 2 1.3 | /W=
o =
32 | 3 ‘ 2 ° | X L 3-3 | WIRE MESH (8 BWG-50x50)x998x1321 | SS275 or EQ.| 2 105 | 19.0 K64
» o | ® ¥ 3 BB e PFG15-5 ROUND BAR RB 0.D12-3042L 5275 or Q.| 1 35
-3 o (3 150 788 1501 |l 150 ! @ M ST SS275 or EQ 18 b
g | [ 5-1 | ROUND BAR R.B 0.012-976L or EQ.| 2 .
I \ , 1 L 5-2 | ROUND BAR R.B 0.012-725L 5275 or EQ.| 1 0.6 4
by g J [ g 8 8 o3 B6-#15 HOLES— & 3 sof . |l s0 b -3 | ROUND BAR R.B 0.012-746L $S275 or EQ.| 1 07 | /MW= 4
f 0 W 4 5-4 | WIRE MESH (8 BWG-50x50)x988x1483 | SS275 or EQ. | 1 58 | 12.4 KG
4 - 1 f X 2 R10— [F615-6 | 6 | ROUND BAR R.B 0.012-6000L SS275 or EQ.| 3 162 | T/W= 44
* ] o S b1 SET 6—1 | WIRE MESH (8 BWG-50x50)x1840x1845 | SS275 or EQ.| 1 13.3 | 29.5 KG<
/ ‘ 2 ] = ) t " PFG15—7 | 7 | SUP'T CHANNEL  |C100x50x5/7.5-1761L | SS275 or EQ.| 2 33 | W=
K ‘l 9 4% 2 sers | 7-1 | pate 6Tx138x354 SS275 or EQ.| 2 4.6 | 37.6 KG
oITING T 2-915 HOLES G15-8 | 8 | SUP'T CHANNEL  |C100x50x5/7.5-1461L |SS275 or EQ.| 2 27.3 | T/M=
° o (CUTTING) for M12x45L B/N/2W-+SW pF X505/ x M= 4
8 T b2 SETS | 7-1 | PLATE 6Tx138x354 $8275 or EQ.| 2 4.6 | 31.9 K6
s Il PFG15-9 9 | SUP'T CHANNEL  |C100x50x5/7.5-1461L |SS275 or EQ.| 2 273 MW= ) 5
— b
' 2 SETS | 7-1 | pLate BTx138x354 $s275 or EQ.| 2 45 | 31.9 KG4
\ lL150 LFG15-10 | 10 | ROUND BAR R.B 0.012-1000L 5275 or EQ.| 2 1.8 4
| - - =
s DETAIL OF Q! :1 SETS | 10-1| ROUND BAR RB 0.D12-342L SS275 or £Q.| 2 0.6 | T/W
ole il B - FAN-GUARD SUP'T 10-2 | WIRE MESH (8 BWG—50x50)x354x988 | SS275 or EQ. 1 1.4 3.8 KG
S _—t .} S I —_—— s 2-¢15 HOLES — - - .B 0.06- - 6.6
S 2 R NS e o sw LFG—CL1 | c-1 | cLIP-A R.B 0.06-200L 304 S 66 4
6 A bFG-CL2 | -2 | cLP-B R.B 0.06-200L 304 S.S 16 1.6 6
| & 'FG15-B1 | B1 | HEX. B/N/WHTW-+SW | M12x45L SA307 Gr.A | 64 - |
o
\X 615-B2 | B2 | HEX. B/N/2W+SW | M12x40L SA307 GrA | 24 - 4
10
@) = B \g PFG15-B3 | B3 | HEX. B/N/2W+SW | M12x40L SA307 GrA | 12 -
N 'FG15-B4 | B4 | STUD B/4N/4W+2SW | M12x680L SA307 GrA | 4 -
5 = o ‘ T/W: 244.5 KG
- @_/ ! o~ 4 QUANTITY FOR 1 SET TO BE MANUFACTURE 6 SETS. ;
. A, o] - o r °
o 3
|
[ [=}
I < |
EXPANDED METAL: |
| HE &
®—] IISOEEE
M 3]
8] ¢ g + 8
|
ROUND BAR 25 l 25 ° ‘
I <
|
| |
6-#15 HOLES |
~!
b 2
i
9 _ _ ¥ | 9
9] - m il g i LS
| L) T
y - FOR CONSTRUCTION
FAN-GUARD
T
M12x45L B/N/WATW+SW
10| (for PULLEY-GUARD cup) \\\\ =
MAINTENANCE ,
BELT COVER/\ OPEN pULLE\cGUAR[} PULLEY—GUARD ASS’Y
(WIRE MESH)
A 2022.03. 04 FOR APPROVAL K.TKANG M.S.KAM SKLEE
N N~
SECTION OF "A” SECTION OF 'B” SECTION OF € w| o Tscon wev [ ovawr | e
DETAL OF cLP DETAIL OF CLIP DETAIL OF CLP P
" THAILAND HINKONG POWER PLANT PROJECT
1 1
— FAN-RING —
/ %@ PROJECT Co.
50 2 16 2 cup MITSUBISHI POWER, LTD.
M12x45L B/N/WATW+SW ( B1 ‘-—~ 15 CupE T* 13 '
Q@"') _ 'EPC CONTRACTOR -
! on
I 7 HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
f“ﬁﬂ &, 3l 3 E? 3
2 =] <] -
12 56 ‘ s M S VENDOR DYNAMIC & SPECIAL COMPANY 12
1] e > |2
7 @ DASCO
<3—4’\ v OB | O TIE
(d M12x40L B/N/2W+SW @ KTKANG | 20220004 T
E‘ﬁ ””;“;“;:L 1‘:2’;““ AIR COOLED HEAT EXCHANGER £
5 @ DRIVING UNIT DETAIL DRAWING |3
SK.LEE 2022.03.04 £
50 ‘ PAGE soE | 'DOCUMENT NUMBER [ v 5
¥/7 /15 | VP-21DP285-AFC-DVD [ o |2
A ‘ B C D E F G c H J K L M N CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.
EPRODUCTION IN WHOLE

HENCE, THE Rl
OR IN’PART ARE PROHIBITED

TRANSFER AND/OR UTIIJZAF'EION

WITHOUT THE WRITTEN

OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.

ISSION
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15.5°

2-915 HOLES
(for FIXING PLATE)

2-¢15 HOLE—

(for FAN—GUARD CLIP)

T/W: 42.8 KG
QUANTITY FOR 1 SET TO BE MANUFACTURE 6 SETS.

/FAN*R\NG

| 25

g

ol

,,,,,,,, ] 4

@15 HOLE
(for FAN—GUARD CLIP)

A k

20| 30

SECTION OF "A”

#5 HOLES 25
(TP

APPROX. 200 PITCH

‘o
1
i

20

SELF-TAPPING SCREW+W

|
#14x25L WASHER HEAD HEX.
|
|

FOR_CONSTRUCTION

NEEL D) FOR APPROVAL KTKNG | MSKMM | SKLEE

ReV. | OATE DESCRIPTION PRROBY | CHKD BY #0PD BY

PROJECT TITLE
THAILAND HINKONG POWER PLANT PROJECT

PROJECT Co.

MITSUBISHI POWER, LTD.

EFC CONTRACTOR -

HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.

VENDOR -
DYNAMIC & SPECIAL COMPANY

DASCO

INLET BELL SUPPORT

SECTION OF "B”

PREPARED B 3
KTKANG | 20220504

CHECKED BY 3
MSKAM | 20220504

APPROVED BT W
SKLEE 202203.04

TIE

AIR COOLED HEAT EXCHANGER
DRIVING UNIT DETAIL DRAWING

PAGE

soe | DOCUMENT NUMBER [ rev

47

1/12 [ VP-21DP285-AFC-DVD | o

CAUTION

THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.
HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
OR IN'PART ARE PROHIBITED ~WITHOUT THE WRITTEN PERMISSION
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.

B c D 3 F G c H J_ | K L M| N o |
BILL OF MATERIAL
TAG NO. | NO |  DESCRIPTION SPECIFICATION | MATERIAL | Q'TY Lwacm REMARKS
| DSC-THPP-005~010-9 Hwéﬁ‘—f "1 | SUPTANGLE | L50x50x6-1600L SA6 or EQ.| 2 | 142 |
bBS15-2 2 | SUP'T ANGLE L50x50x6—1600L SA36 or EQ.| 2 142 4
BS15-3 3 | SUP'T ANGLE L50x50x6—810L SA36 or EQ.| 2 7.2 !
BS15-4 4 | SUP'T ANGLE L50x50x6—810L SA36 or EQ.| 2 7.2 —
BS15-B1 B1 | HEX. B/N/2W+SW | M12x40L SA307 Gr.A | 16 -
AAANAANAANANAN

A1(841mmx594mm)
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| B | c D E F G c H J K L M N o |
INLET BELL ASS'Y BILL OF MATERIAL
TAG NO. NO DESCRIPTION SPECIFICATION MATERIAL Q'TY LWE\GHT REMARKS
DSC-THPP-031-7.8 BELLI5S—1 | 1 |INLETBELL |15 FeeT | FRP | 2 | - |
1. Installation ’ y
1 1) Sup't Ring for inlet bell. This will indicate the location of the upper edge of the inlet bell. B LHEIN YBWY e}:%’pp\_’ gmiv'//w }'WKZELYYYY RS AR D RARAILRRE
- 2) Align the edge of a section with the line drawn. Using a washer head hex. self tapping screw, | D _THPP_ _2 4 > ¥BELL15—B2| B2 |HEX. B/N/2W+SW | M6x20L 304SS 4 4
washer head hex. self tapping screw approximately 20mm from the upper edge of inlet bell and about SC 033 9’30’3 ’35
25mm from the end of an inlet bell section.
3) Install the next section in the same manner. The mating ends should be butted together with 25 25
no gap between them. #14x25L WASHER HEAD HEX. =
4) In addition to the screws installed in the fan guards, drill one hole in the lap joint of the SELF-TAPPING SCREW+W
2z curved section of the bell through the two marting sections. Install a M6 B/N/2W | Eas
to secure the two sections together. (See "TYPICAL INLET BELL SPLICE") & \a (‘%
5) Inlet bells will require notching or special trimming around fon guards & structure during | SUP'T ANGLE
installation. This can easily be done using a common hacksaw.
2 9 T/W: — KG
- & QUANTITY FOR 1 SET TO BE MANUFACTURE 6 SETS.
3 INLET BELL
79.3
4
SECTION OF "A”
5
6
T
o3
o R TYPICAL INLET BELL SPLICE
.| 2 %
#8 HOLE
for M6x20L HEX. B/N/2W+SW
8| »ﬁ« »ﬂ«(wp)
|
0 (rvp)
8
N
T
9 A4 !
|
d
8 FOR_CONSTRUCTION
~N
T
E 12525 (TYP)
10
A 2022.03. 04 FOR APPROVAL K.TKANG M.S.KAM SKLEE
REV. DATE DESCRIPTION PRPD BY CHKD BY APPD BY
2 ([M =W X}) 1 PROJECT TITLE :
AR THAILAND HINKONG POWER PLANT PROJECT
1"
] PROVECT Co.
MITSUBISHI POWER, LTD.
EPC CONTRACTOR :
CUTTING 7_0_93 HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
9.07"
12 VENDOR : DYNAMIC & SPECIAL COMPANY
‘ PREPARED BY OATE TmE
K.TKANG 2022.03.04
= S S—— — R S S GERDE | GE AIR COOLED HEAT EXCHANGER
I — ( _usdw {w28%] DRIVING UNIT DETAIL DRAWING
| SKLEE 2022.03.04
I PAE SE | DOCUMENT NUNBER [ rev
57 /14| VP-21DP285-AFC-DVD | o
[ B c D [ E [ F G c [ H [ J K L M N _CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.

HENCE,
OR IN

T T
OF HYUNDAI HEA\/Y INDUSTRIES TURBOMACHINERY CO.

'IA'HE RE! PRODUC'T ON, TRANSFER ANI'IIJ OR_UTILIZATION IN WHOLE

RT ARE IBITED VIRI'ITEN PERMISSION

A1(841mmx594mm)
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P‘/-\GE 26 OF‘127
P Q

A | c | D E F G H J L M N o |
—
DETAIL OF "FAN SHAFT" v (W,VW)@ TAG NO. | NO | DESCRIPTION SPECIFICATION MATERIAL | Q'TY | WEIGHT | REMARKS
M20 TAP x 30 DEEP SF15-1 1 FAN SHAFT R.B 91-910.5L SM45C 1 45.8 A
for M20x35L B/W-+SW 1 SET 1-1 | KEY for FAN 11Tx18x65 SM45C 1 0.1 A
1 1-2 | KEY for PULLEY 12Tx20x75 SM45C 1 0.1 ]
] SF15-2 2 PULLEY STOPPER R.B 90-15L SM45C 1 0.7 N
0.3 2.2 SF15-3 3 WATER PROTECTION COVER| t5xI.D77 SILICONE 1 -
s8 83 -0 SF15-4 | 4 | FAN STOPPER R.B 75-10L SM45C 1 0.4
3 SF15-B1 B1 HEX B/W+SW M12x35L SA307 Gr.A 1 -
- - - 14 SF15-B2 | B2 | HEX B/W+SW M20x35L SA307 GrA | 1 -
[CIxEn 965 1885 - N -~ e =
2 . . . T/W: 47.1 KG >
— | m QUANTITY FOR 1 SET TO BE MANUFACTURE 6 SETS. r
18 28843 I \ \ ! T =
o~ i 1 } 9
NEEAS RS | DSC-THPP-030-1~3 | )
‘ . \ AN / 4
‘ M
- FAN S E S
3] 2 8le ¢ ~<>i
| X <
7d§7 ;7 :_ b, \ o j: | DETAIL-"B" DETAIL-"D" 4
Y }// \ ; A
w % nAn 880 tSE /\"B"
M o ’<
~ 00
S — —‘— — WATER PROTECTION COVER
4 — —-1— — UPPER BEARING 5 N4
— em : 1 - UCF 316 9
DETAIL—"A % | N P
_— s iy == M14 SOCKET SET SCREW ,
@ rym 2-120° 2
g Py 1
~ og "c"{ \ $’lcl 1 ’<
8% ;n\ t5 1D 77
e 0 .
% [O[0.05]A 980 -0.03 © - -~
5 o o 5
= = | 4
B \ —'—\\ = | T T3 «
/ | i M | N )
NEN |
nn - I
E | | 1.D 160 A
6 BEARING HOUSING A 6
] SECTION. "C-C” DETAIL-"H" )7
991 —_— _—— A
|
I "
| ‘ ‘ DETAL OF "WATER PROTECTION COVER" (3) -
|
© ‘ o 4
ol o I 3
i
7] > | e J ">l
,,,,,,,,,,,, N R A
‘ ‘ F | ¢ D:é’ £ 3
o | %7 S A
‘ I r - - - - - - - «
A
i | i | J
N ~ 65 75 1
8] / \ ‘ I | )E
[ o= o
N o - ‘ el ‘ | -
B el -
§ 0_05 #80 -0.03 ‘ ‘ - | - | o~ y
R 'H'K S =
i AN 5 ]
|
., >\ - I } DETAIL OF "FAN SHAFT KEY" Wv/ (=) DETAIL OF "PULLEY SHAFT KEY" WV (-2 "L
3] [[L]0.02]A} G ‘ - P
3
| - ‘ A4
DETAL="G" Lover sEa ‘ FOR CONSTRUCTION
- P #ZZSWGK + H2316 | A
P
" | m__ ¥ ] ] - 7ﬂ
- - - - - — - = - = 1
o
10 « 0
] | 15
% 5288 | 10 10
Y ‘ /PULLEY z for MIA3SL B/MISH #23 HOLE T
T [T ‘ A 2022.03. 04 FOR APPROVAL K.TKANG M.S.KAM SKLEE
\ I REV. DATE DESCRIPTION PRFD BY CHKD BY APPD BY
“V\-, | PROJECT TITLE .
; ~— = 3 ¢ PULLEY THAILAND HINKONG POWER PLANT PROJECT | )
I IN] 1
11 i = B Al
! — ﬁ PROJECT Co. ’<
i ﬁj— © e = MITSUBISHI POWER, LTD.
.2_0: .052 A
0.0 [EPC CONTRACTOR :
970 188, A
- HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
12 62.5 %83 VENDOR : DYNAMIC & SPECIAL COMPANY )11
DASCO 4
DETAL OF "FAN STOPPER" v (WV) (4) | T || Az
mme @ | AR COOLED HEAT EXCHANGER )¢
g DRIVING UNIT DETAIL DRAWING 43
M12 TAP x 30 DEEP SKLEE 2022.03.04 E
PAGE soE | 'DOCUMENT NUMBER K
NIz A — =ARC= 1
A B c D E F G c H J K L M N CAUTION THIS_DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.

HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
OR IN’PART ARE PROHIBITED ~WITHOUT THE WRITTEN PERMISSION
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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P Q

B c D E F G c H J K L M N o |
BILL OF MATERIAL
TAG NO. [ NO DESCRIPTION SPECIFICATION MATERIAL | Q'TY LWEK;HT REMARKS
B e e R RECE N SN S
TB-1 T Y 10st $8~4000L 316 s5 1 170
rT8-2 2 | MAIL CONNECTOR BMC—-08—-02N(NPT) 316 S5 1 -1 <
| DSC-THPP-031-9~13 > [1B-3 3| MAIL CONNECTOR BLM—08—02N(NPT) 316 S5 1 -1 3 !
| 1B-4 4 | BULKHEAD FEWALE CONNECTOR | BBFC—08—02N(NPT) 316 sS | 2 -1 T
HTB-5 5 | NIPPLE "A" TYPE NPT 1/4” 316SS | 2 -1
rAAAAAL NAAAAAANT
T/W: — KG
QUANTITY FOR 1 SET TO BE MANUFACTURE 6 SETS. /

FAN SHAFT

.— UPPER BEARING (UCF316) .

P

WV

LOWER BEARING (#22316K + H2316)

e
L5
e

[oo

FOR_CONSTRUCTION

MAIN FRAME
MAIN FRAME: ]
\ 10
$15 HOLE
N
=—===ia
N N FOR APPROVAL KIANG | MSKM | skLeE
N AN DESCRPTION reosr | owosr | aP0ey
3 PROVECT TILE .
- THAILAND HINKONG POWER PLANT PROJECT
1
PROJECT Co. N
MITSUBISHI POWER, LTD.
DETAIL OF "A” ERC CONTRACTOR
- HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
VENDOR ©
DYNAMIC & SPECIAL COMPANY 12
TR e | O TIE
KTKANG | 2022.00.04 t
e | ok AIR COOLED HEAT EXCHANGER &
o DRIVING UNIT DETAIL DRAWING g
SKLEE 2022.03.04 £
PAGE sE | DOCUMENT NUMBER [ v 5
/7 /14| VP-21DP285-AFC-DVD [ o |2
B c D E F G C H J K L M N CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.

HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
OR IN’PART ARE PROHIBITED WITHOUT THE WRITTEN PERMISSION
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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P‘/-\GE 28 OF‘127
P Q

B c D E F G c H J K L M N 0
PN
) (2)
1 1
— 200 7180 200 —
W/W FRAME DIM. 7580
HANDRAIL POST DIM. _| ,28 1434 1430Px2=2860 28, 1458 1480 292
=
. =
: P Ry 5
2 H \ FJd Y Y 2 =
& ' g
= =
3 | [
> 8 = = i+ =" = :
NEY T T R T R FYES -
B & \ \ \ 2 b
| | | | |
| | = —R
‘ BIK \ \ ‘ \F‘
3 ] | | i 3
— 5] - [ e i g A-FO1 | | I ~ —
> | = | ] | prs
| | | |
‘ | ‘ | | | I |
T | | |
1 ||| | | i
Al 8 | | | 3
ey A e — Ao — e e A TR
- o o -
. ‘ .
N AN A A A AN AN AA N AN AN A DIDUEIN NN AN DI DA A AN DDA AN A D
=
S HANDRAIL POST DIM. 28 ‘ 1422 1450 1450 Hza 1456Px2=2910 ‘292
I —~ I
DSC-THPP-017~019-1
5 B *'7*7*7*7*7*7*7*7*7*7*7*7*7*7*7*7*7*7*7*7*7*7*7*7'* 5
I I
I I
6 ‘ ‘ 6
I I
S
)
7 I I 7
I I
I I
8 ‘ ‘ 8
I I
A -t — - — - — _ - e _ - —— = ——F —
L DSC-THPP-017~019-2 I
I I
9 28 | 1422 1450 1422 8 1468 1470 |292 E )
B | | i
o
- : FOR CONSTRUCTION
| z
=i s e ——————— T - e ———————— T ——— t—
b T4 0 T i T R FArs
I ) 3
] £ | | | 2 &
1] 1] w w 4 < » 10
I | | e — 2
‘ \ ‘ | ! ‘ | |
| | | |
o | o | | I
s +-—-—4H |l e | | e =
} ‘ } } } A\ | 2220000 FOR KTKANG | MSKM | SKLEE
! ‘ ‘ ‘ J REV. DATE DESCRIPTION PRPD BY CHKD BY APPD BY
T | ‘ | | | = ‘PROVECT TILE +
| | § | | | 2 THAILAND HINKONG POWER PLANT PROJECT
1 ~ 1
- f-t — L r - - L T - — —
- / i ¥ ¥ ¥ ¥ ¥ PROJECT Co.
@ MITSUBISHI POWER, LTD.
W
MMWAWMM&M&MM&;&N S
HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
HANDRAIL POST DIM. _| |28 1430Px2=2860 1462 28 1455Px2=2910 292 VERBR
12 H DYNAMIC & SPECIAL COMPANY 12
| W/W_FRAME DIM. 7580 DASCO B
[meowcoar | owe | T
WALKWAY ASSEMBLY Krwe | 0220207 T
”;“;“;L z‘gum AIR COOLED HEAT EXCHANGER &
ot Lo WALKWAY DETAIL DRAWING 3
SKLEE 20220207 €
PAGE SoHE | DOCUNENT NUMBER [ rev :E
1/8 1/15 [ VP-21DP285-AFC-WWD [ 0 %
A B C D E F G C H J K L M N CAUTION THIS DRAWING CONTAINS OONFIDEN'HAL PROPRIETARY INFORMATION.

HENCE, THE REPRODUC'TI RA R AND/OR_UTILIZATION IN WHOLE
OR IN PART ARE IBITED T TH WRI'ITEN PERMISSION
OF HYUNDAI HEA\/Y INDUSTRIES TURBOMACHINER
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P‘/-\GE 29 OF‘127
P Q

%

200 7180 200

7580

15 (995+10GAP)x6=6030 995 10 515 10

2 2
o
T BEARING BAR
DETAIL OF GRATING
3 3
2| s g |2
g B8
MIN. 500 PITCH
WAX. 1000 PITCH
o
4 4
— ! [ [ ] —
DSC-THPP-017~019-1 55
[ [ 8s
£3
5 e e I 5
] ‘ ‘ GRAT\NG/ [
F32¢5
[ [
SADDLE CLIP-+M8x40L BOLT+NUT
SADDLE CLIP +BOTTOM KICKER
| |
6 ‘ ‘ 6
5 ! I
‘ ‘ C150x75x6.5/10 —]
| | BOTTOM KICKER
7 ‘ ‘ 7
| |
‘ ‘ GRATING FIXED DETAIL
8 8
| |
8
DSC-THPP-017~019-2
[ [
S| ‘ e s - T -1 0" D L ‘ S
| |
| |
[ | | FOR CONSTRUCTION
o s ‘ | | \
(=3 o
[~ el
10 [ | | [ 10
S I TEEEES———mSSia——————————————————La————————————————————ap—ssshssss-soLjhaisSLaaaassSs—s—— s
A 2022.02.07 FOR KTKANG M.S.KAM SKLEE
REV. DATE DESCRIPTION PRPD BY CHKD BY APPD BY
PROJECT TITLE .
THAILAND HINKONG POWER PLANT PROJECT
il WALKWAY ASSEMBLY |11
PROJECT Co.
MITSUBISHI POWER, LTD.
BILL OF MATERIAL 7 CONTRACTOR <
HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
TAG NO. NO DESCRIPTION SIZE MAT'L Q'Y | WEIGHT REMARKS
12 A-GO1 G—1 | GRATING (F32x5T) 995Wx880L SS275 or EQ. | 14 463.1 VENDOR : DYNAMIC & SPECIAL COMPANY 12
] [A—G02 -2 | GRATING (F32x5T) 515WxB80L 5275 or £Q. | 2 436 DASCO —
[“Preemeosy | oo | TLE
- — K.T.KANG 2022.02.07 ’E
WW-B05 BOS | SADDLE CUP + BOTTOM KICKER |M8x40L B/N SS275 or EQ. | 64 wms —[a | AIRCOOLED HEAT EXCHANGER £
e WALKWAY DETAIL DRAWING 3
TOTAL WEIGHT : 5067 KG | SXE |wzaw £
PAGE | DOCUMENT NUMBER [ |3
PART LIST [ 3 SET(S) TO BE MANUFACTURED] 2/8 115 [ VP-21DP285-AFC—WWD { 0 %1
B c D E F G c H J K L] Mo N CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.

HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
OR INPART ARE PROHIBITED WITHOUT THE WRITTEN PERMISSION
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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P‘/-\GE 30 OF 127
P Q

B c D 3 F G c H J K L M N 0 |
BILL OF MATERIAL
P -
- 1434 1430 1430 1486 1480 202 | TAG NO. NO DESCRIPTION SIZE MAT'L QTY | WEIGHT REMARKS
| | A-FO1 F-1 | FRAME C150x75x6.5/10~7580L SS275 or EQ. | 1 141
| —
| 2[e | 1 SET F-2 | FRAME C150x75x6.5/10-7580L 5275 or EQ. | 1 141
: s ¢ T T T < T ~ T = | F-3 | FRAME C150x75%6.5/10~887L SS275 or EQ. | 1 16.5
| o L L ® L ® L * L ™ 2 | F—3A | FRAME C150x75%6.5/10-887L 5275 or EQ. | 1 16.5 |1
<
I VIEW OF "s2"-"52" 6x2-#19 HOLES 1 | DSC_T H P P_036_ 17 y 19 y 2 1 |887L S5275 or EQ 5 825
_— | pu o T I
| I WsBo2 - - ['80z [ B/N/awsTwWes W [wibssL © © C T T ] salorora |8 [ o
! @ @ | TOTAL WEIGHT :  397.5 KG
| 200 7180 200 | PART LIST [ 3 SET(S) TO BE MANUFACTURED]
I 2
| 7580 | —
| ‘ 1265 1265 1265 1265 1265 1255 | e e e e - — | 900
| 2x4-19x38 SLOT HOLES | G 2
- o weam for M16x55L B/N/2WHTW+SW .
: s | A =8 (BOTT. FLG ONLY) S2 I 517 IYP. = S
| ‘ ‘ ‘ ‘ ‘ < ‘ | S -
\ — — —
1 4‘}{} )} 3 . gl o ©— o d s j
| ‘ ‘ N | —2x2-919 HOLES | ” - e a7
oo
1 -+ & 8 E
| | i 40 H 40 ! ‘ 2-19 HOLES
G
, 8 —@ —@ g 4 ‘ 40 —@ g ( | 258.5 370 258.5
|
| 4 ‘ ‘ | 74] 739 |74
1 | @ I - i . 887 4
| | i 3 | -
| — ; ; : - == SECTION OF "A"—"A"
~ 1 -
| g ™St '4- A | B” ! -%'81 ” | 900
. r-—=—7=77 - ‘ 20
| | I 77 1 /—%5 JYP. L
¢ o
! i DSC-THPP-017~019-1 2 5
| DETAIL OF | =
! | 8 8
. e/ e
| 1422 1450 1478 1455 1455 292 | ~
| =
! ol | 74| 739 74
| < |
I [o Ir + }‘f + }‘f Py Ir + }‘f o+ 887
~ T 6
| 12 Lt L 2 L .2 L s L = 2 | SECTION OF "B"—"B =
< | —_—
I VIEW OF "S1”="s1" 6x2-#19 HOLES |
L e e e e e e e e e e e e e e e e = N —C - — P - o e e — e — = — =
BILL OF MATERIAL
I e e e el T —_
| 1 TAG NO. NO DESCRIPTION SIZE MAT'L QTY | WEIGHT REMARKS
| 1422 1450 1422 1496 1470 292 | A-F02 F-1 | FRAME C150x75x6.5,/10~7580L 5275 or EQ. | 1 141 | 7
| —~ 1 1 SET F-2 | FRAME C150x75x6.5/10~7580L 5275 or EQ. | 1 141
o@
1 N | F-3 | FRAME C150x75x6.5/10-887L 5275 or EQ. | 1 16.5
| T [ i 1 T ¢ q b ' ) e | F—3A | FRAME C150x75%6.5/10—-887L $5275 or EQ. | 1 16.5
o [N R i * i g [ kg i b #
| trar : | [DSC-THPP-036-17,19,21 ft [ ssenls [ s
| _VIEW OF "s4"-"S4" 6i2-919 HOLES : BRI 1
I | {(ww-Bo2 | BO2 | HEX. B/N/2W+TWHSW  [MibGSL L sworera |8 |~ 8
| | TOTAL WEIGHT :  397.5 KG
i 200 7180 200 | PART LIST [ 3 SET(S) TO BE MANUFACTURED]
| | 7580 | !
! ‘ 1265 1265 1265 1265 1265 1255 | | GENERAL NOTES
| | \ ! 1. ALL DIMENSIONS IN MILLIMETERS UNLESS OTHERWISE SPECIFIED
i L e e e — - — - - 2. UNLESS OTHERWISE ROUND : R10 9
| t ’ T T - — - -— |
| 2x4-19x38 SLOT HOLES |
B s | S A G || FOR CONSTRUCTION
| 54{ A ‘ =B (BOTT. FLG ONLY) ‘ 'bS4- !
l o ‘ ‘ ‘ g A\ |
| TP SRR !
<
| ! ! < | —2x2-919 HOLES | 10
! | ] —
+ |
| | | oo |
5 e = s s o
& & s |
| [ A 2022.02.07 FOR KTKANG M.S.KAM SKLEE
I € ! ! | REV. DATE DESCRIPTION PRPD BY CHKD BY APPD BY
| ‘ ‘ o I PROVECT TITLE :
o THAILAND HINKONG POWER PLANT PROJECT
3
! 3% = . | i
| t t t t t = t 1 PROVECT Co.
MITSUBISHI POWER, LTD.
el = ~%- DETAIL OF b l '
| I [EPC CONTRACTOR :
! —_——_——— - — - — - I HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
| 28 1430 1430 1490 1455 1455 292 I
| ol | DSC—THPP—017~019_2 VENDOR: DYNAMIC & SPECIAL COMPANY l
| £ ; DASCO
ry r Y ir ry N Y (B + ir ¢ T -
! o IL < }L * }‘L * IL + }L ™4 # | KTKANG | 20220207 " T
| < “’;“‘S‘w ;;;_DW AIR COOLED HEAT EXCHANGER &
| VIEW OF "S3"-"S3" 6x2-919 HOLES | T WALKWAY DETAIL DRAWING %
I S.KLEE 2022.02.07 €
I_ ___________________________________________________________________________ . PAGE SME | DOCUMENT NUMBER [ m |3
3/8 1/15 [ VP-21DP285-AFC-WWD [ o |2
A B D E F G c H J K Lo M N

CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.
I&EN?NE, THE REPRODUC’TI?N TRANSFER AND/OR UTILI

THOUT THE WRITTEN PERMISSION

RT ARE PROHIBITI wi
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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P‘/-\GE 31 OF‘127
P Q

D 3 F G c H J K L M N 0
BILL OF MATERIAL
TAG NO. NO DESCRIPTION SIZE MAT'L QTY | WHGHT REMARKS
A-HO1 TP | HANDRAIL 1-1/2" SCH.40 — 43341 SAS3-B 1 17.8
1 SET MR |MID PLATE F.B 50x6T — 4330L $S275 or EQ. | 1 10.2
TE | TOE PLATE F.B 65x6T — 4330L 5275 or EQ. | 1 13.2
1 Ps | PosT L50x50x6T — 1202 $S275 or EQ. | 2 10.6 !
@P\PE 1-1/2" Sch.40 PS1 | POST L50x50x6T — 1202L $S275 or EQ. | 1 5.3
PS2 | POST L50x50x6T — 12020 5275 or EQ. | 1 5.3
EP |END PLATE 3Txp45 SM400A or EQ.| 2 0.2
4012 HOLES for VENT WW-B03 BO3 | HEX. B/N/2W M16x45L SA307 GrA 1 -
TOTAL WEIGHT : 626 KG
2 2
2] —.LSOXSDXG —@L50x50x6 PART LIST [ 3 SET(S) TO BE MANUFACTURED] | 2
F.B50x6
3 3
@F.EGSXS
4 4x2-19x30 SLOT HOLES - - ~ - 4
=l L1960 SOt DSC-THPP-017~019-1 =
DETAIL OF (A-Ho1)
BILL OF MATERIAL
TAG NO. NO DESCRIPTION SIZE MAT'L QTY | WEGHT REMARKS
5] A-HO2 TP | HANDRAIL 1-1/2" SCH.40 — 3406L SA53-B 1 14 | 5
1 SET MR |MID PLATE F.B 50x6T — 3468L 5275 or EQ. | 1 8.2
TE | TOE PLATE F.B 65x6T — 3468L $5275 or EQ. | 1 10.6
PS | PoST L50x50x6T — 1202L 5275 or EQ. | 2 10.6
@P\PE 1-1/2" Sch40 PS2 | POST L50x50x6T — 12021 $$275 or EQ. | 1 5.3
e PS3 | POST L50x50x6T — 1052L 5275 or EQ. | 1 47
6 EL |ELBOW (30" LR) 1-1/2" SCH.40 SA234-WPB | 1 0.3 6
4-812 HOLES for VENT EP |END PLATE 3Txe45 SM400A or EQ.| 2 0.2
WW-B03 BO3 |HEX. B/N/2W M16x45L SA307 Gr.A 9 -
L50X50¢6 -—@Lsuxsoxs —@Lsmsuxs L50x50x6@—~ TOTAL WEIGHT : _ 539 kG
F.ESOxE PART LIST [ 3 SET(S) TO BE MANUFACTURED]
7 7
@ F.B65x6
8 8
3x2-19x30 SLOT HOLES DSC'THPP'017~019'1
for M16x45L B/N/2W
TYP.
DETAIL OF (AH2) |
9 3
8 .22 22,, .28 F ON
2 <
10 ‘ ] 10
& o)
\
- i I -
© | I ©
© 3-619 HOLES I Iy ©
57, for M16x45L E/N/Ezw | g) r% I 3-#19 HOLES P\ | wzan FOR KTKANG | MSKAM | skiee
QO'HELBOW EL | } Rev. | DATE DESCRIPTION PReDBY | cHKDBY 4000 BY
(17“/2 LONG) ‘ PROJECT TITLE :
— e % % o 3 THAILAND HINKONG POWER PLANT PROJECT
11 ‘ o S \ 11
— ~ — o™~ < - —
‘F‘* L”L / } ‘ g g ‘ } PROJECT Co.
18, 2 (@) % } 15045046 (Ps2)—] z z - (Fs3) 506 MITSUBISHI POWER, LTD.
ZEaN TOP RAIL = 5 1 I 5
0 | I v -
6'%\ ‘J\ J\‘ EPC CONTRACTOR :
= ®) ® HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
? T - g 3 Q i 3
E = T(")MEDlP E:T‘E FM\N.) 3 % jF E “ ‘ ! 3 VENDOR : iYNAMIC & SPECIAL COMPANY 3
#12 HOLE 4 I )ASCO
30 \ POST ' s e | B TIE
K.TKANG 2022.02.07 ’E
A" 8" CORNER DETAIL SECTION OF "C” SECTION OF "D" o | bie AIR COOLED HEAT EXCHANGER | £
SECTION OF "A" DETAL OF 'B" —_— —_— —_— GENERAL NOTES sow|wmwg WALKWAY DETAIL DRAWING 3
.l £
1. ALL DIMENSIONS IN MILLMETERS UNLESS OTHERWISE SPECIFIED = —— P R
2. UNLESS OTHERWISE ROUND : R10 b3
4/8 i/12 | VP-21DP285-AFC-WHD | o |
D E F G C H J K L M N CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.

NTI Al
HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE

OR IN

PART ARE PROHIBITED ~WITHOUT THE WRITTEN PERMISSION

OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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P‘/-\GE 32 OF 127
P Q

c D 3 F G c H J K L M N 0 |
BILL OF MATERIAL
TAG NO. NO DESCRIPTION MAT'L QTY | WEIGHT REMARKS
A-HO3 TP | HANDRAIL 1-1/2" SCH.40 — 4334L SA53-B 1 178
1 SET MR | MID PLATE F.B 50x6T — 4330L $S275 or EQ. | 1 10.2
TE |TOE PLATE F.B 65x6T — 4330L $S275 or EQ. | 1 132
1] PS | POST L50x50x6T — 1202L $5275 or £Q. | 3 16 |1
PS3 | POST L50x50x6T — 1052L S5275 or EQ. | 1 4.7
EP | END PLATE 3Txp45 SM400A or EQ.| 2 0.2
WW-B03 BO3 |HEX. B/N/2W M16x45L SA307 GrA 6 -
TOTAL WEIGHT : 621 K6
PART LIST [ 3 SET(S) TO BE MANUFACTURED]
2 2
@P\PE 1-1/2" Sch.40
\mz HOLES for VENT
3 3
—@ L50x50x6 —@ L50x50x6 L50x50x6 L50x50x6
F.B50x6
4 4
@ F.B65x6
5 5
— 3x2-19x30 SLOT HOLES —
for M16x45L B/N/2W
DETAIL OF
6 6
3230 2 24 642
! 1455 1455 320 202 440 !
7] QF.J {}F.J L7
2 (vp) — (opp) B
nc g na" g om
= \{ - @ PIPE 1-1/2" Sch.40 = —_
f = A IS Ot/ S _ B DSC-THPP-017~019-2
\ 1
5] 1 12 HOLES for VENT 1 B
g g g
—@ L50x50x6 —@ L50x50x6 L50x50x6 @— L50x50x6 —@ L50x50x6
F.B50x6
| ) | N GENERAL NOTES
[ o o 2 1. ALL DIMENSIONS IN MILLIMETERS UNLESS OTHERWISE SPECIFIED
S S 2. UNLESS OTHERWISE ROUND : R10
9 9
2] ol | 1o 2
~ ~ [
3 3 B
, (%) rasse , FOR CONSTRUCTION
- ] s z-; 3
| — ~ _ - __ ] [
: ) T 5 47T “
R 2 2
10 { — R . B, .. i - 10
] 3 - o 10
28 || |22 4x2-19x30 SL(}T/HOLES
(Y] for M16x45L B/N/2W -
D ETAl L o F - A 2022.02.07 FOR KT.KANG M.S.KAM SKLEE
REV. DATE DESCRIPTION PRPD BY CHKD BY APPD BY
ERIAL PROVECT TITLE -
THAILAND HINKONG POWER PLANT PROJECT
1] TAG NO. NO DESCRIPTION SIZE MAT'L Q'TY | WEIGHT REMARKS |11
A-HO4 TP | HANDRAIL 1-1/2" SCH.40 — 3790L SA53-B 1 15.5 FROECT o
1 SET MR |MID PLATE F.B 50x6T - 3852L 5275 or EQ. | 1 9.1 MITSUBISHI POWER, LTD.
TE | TOE PLATE F.B 65x6T - 3852L SS275 or EQ. | 1 18
EPC CONTRACTOR :
PS_|POST LOOKS0x6T - 12021 88275 or EQ. | 3 1 HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
PS2 | POST L50x50x6T — 1202L 5275 or EQ. | 1 53
12 PS3 | POST L50x50x6T — 1052L $S275 or EQ. | 1 4.7 VENDOR DYNAMIC & SPECIAL COMPANY 12
] EL |ELBOW (90° LR) 1-1/2" SCH.40 SA234-WPB | 1 0.3 DASCO [
EP |END PLATE 3Tx845 SM4QOA or EQ.| 2 0.2 Co T T
KTKANG | 20220207 t
WW-B03 BO3 |HEX. B/N/2W M16x45L SA307 Gr.A " - . AIR COOLED HEAT EXCHANGER £
TOTAL WEIGHT : 629  KG T WALKWAY DETAIL DRAWING 3
SKLEE 2022.0207 £
PART LlST [ 3 SET(S) TO BE MANUFACTURED] PAGE | 'DOCUMENT NUMBER [ v 5
5/8 /12| VP-21DP285-AFC-WWD | o |
c D E F c c H J K L] VI N CAUTION THIS_DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.

HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
OR IN PART ARI

ARE PROHIBITED WITHOUT THE WRITTEN PERMISSION

OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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P‘/-\GE 33 OF‘127
P Q

B c D E F G c H J L M N o
BILL OF MATERIAL
TAG NO. NO DESCRIPTION SIZE MAT'L QTY | WHGHT REMARKS
A-H05 TP | HANDRAL 1-1/2" SCH.40 — 4336L SA53-8 1 17.7
1 SET TP1 | HANDRALL 1" SCH.40 - 241L SA53-B 1 0.6
TE | TOE PLATE F.B 65x6T — 4330L $5275 or EQ. | 1 132
1] PS7 | POST L50x50x6T — 1227L $5275 or EQ. | 1 53 L1
PS4 | POST L50x50x6T — 712L $S275 or EQ. | 2 6.3
PS5 | POST L50x50x6T — 562L SS275 or EQ. | 1 25
EP |END PLATE 3Txp45 $5275 or EQ. | 1 0.1
EP1 |END PLATE 31x¢30 $S275 or EQ. | 1 0.1
SG1 | SATETY GATE 1-1/2" SCH.40-1098L SAS3-B 1 4.5
2 SG2 | CAP 1-1/2" SCH.40 SA234-WPB 1 0.3 2
— @ PIPE 1-1/2" Sch.40 -
SG3 | TEE 1-1/2" SCH.40 SA234-WPB 1 0.3
SG4 | STOPPER BTx60x378 SM400A or EQ. | 1 1.1
Ww-BD3 B0O3 |HEX. B/N/2W M16x45L SA307 Gr.A 8 -
4-912 HOLES for VENT TOTAL WEGHT - 520 KG
——@LSDXSOXS PART LIST [ 3 SET(S) TO BE MANUFACTURED]
3 3
- @F.Beaxs —
S
4x2-19x30 SLOT HOLES
4| for M16x45L B/N/2W DETAIL OF DSC'THPP‘017~019'1 |4
BILL OF MATERIAL
TAG NO. NO DESCRIPTION SIZE MAT'L QTY | WEIGHT REMARKS
A-HD6 TP | HANDRAL 1-1/2" SCH.40 — 3782L SAS3-B 1 155
s 1 SET MR | MID PLATE F.B 50x6T - 942L S$S275 or EQ. | 1 2.2 1S
TE | TOE PLATE F.B 65x6T - 3852L $S275 or £Q. | 1 1.8
s PS | POST L50x50x6T — 1202L SS275 or EQ. | 2 10.6
PIPE 1-1/2" sm.m@—\ PS3 | POST L50x50x6T — 1052L SS275 or EQ. | 1 47
j PS4 | POST L50x50x6T — 712L §S275 or EQ. | 1 32
BT PS6 | POST L50x50x6T — 712L SS275 or EQ. | 1 32
6] “B“/ EL |ELBOW (30" L.R) 1-1/2" SCH.40 SA234-WPB 1 0.3 1 6
EP |END PLATE 3Tx945 SM400A or EQ.| 3 0.3
Ww—B03 BO3 |HEX. B/N/2W M16x45L SA307 GrA | 10 -
L50x50x6 TOTAL WEIGHT : 518 KG
PART LIST [ 3 SET(S) TO BE MANUFACTURED]
; FB5046 GENERAL NOTES ;
- 6-912 HOLES for VENT 1. ALL DIMENSIONS IN MILLIMETERS UNLESS OTHERWISE SPECIFIED B
2. UNLESS OTHERWISE ROUND : R10
L50x50x6
F.B65X6 —~
Ol DSC-THPP-017~019-1
8 8
2] 5 LS
/ Y
@ 4x2-19x30 SLOT HOLES — 8
for M16x45L B/N/2W DETAIL OF
150 o
9 #12 HOLE 9
DETAIL OF "D1”
Y = - -
o I | N |
B =) &
***** *\ij 250 1.0, 2%
10 o~ TP RAL g) \ 10
— LG 150 100 DETAIL [
SECTION OF "Z" -1 17 Sch.40 _ /ﬁ
22,, .28 28 .22 PS \l'_ e
i L \
for M‘\de»;L“gE/Hf\?/LZEV% 10 = - N FOR KTkaNG | MSKaM | SKLEE
o Jornen) : o e . | o o AT
MID. RAIL: T0P RAL / 1| e
1) b \ [ = == T — I i THAILAND HINKONG POWER PLANT PROJECT
l i < == =t 7 | | | PIPE 1—1/{523 Sch.40 \ % l
I | l 0
i "~~~ 0 ee====== | m 30 PROJECT Co.
L50x50x6 ‘ ° Y
gl (3 H LO0E o 5 1 2 o, o MITSUBISHI POWER, LTD.
° 8 ) e 8 } d s SECTION OF ™Y | | o t (so4) 67
J\\ \J N - - N I ‘ ‘Q e EPC CONTRACTOR -
9 | aF " N 3 - - . HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
g | 8 3 o 10 C 1.1/2" CAP @ &
b I ] [ | &

12 rs} 2 x - ‘\‘ TOP RA\L\ w /’MD RAL N | | | / VENDIOR < DYNAMIC & SPECIAL COMPANY 12
= | A\ _ B 57 DASCO B
f q [ X - - | 27

0 G J _ o AR | DA TE

nen nen - - T T 7 K.TKANG 2022.02.07 i
M w » crezien ar o AIR COOLED HEAT EXCHANGER E
SECTION OF "Y1 sy |wmmy WALKWAY DETAIL DRAWING g
- DETAIL OF SAFETY GATE | g
PAGE sE | 'DOCUMENT NUNBER [ v :E
/8 /12| VP-21DP285-AFC-WWD | o |2

A B c D E F G C H J L M ‘ N ‘ CAUTION THIS DRAWING CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION.

HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
IN PART Al ROHIB!

WRITTEN PERMISSION

OR RE PROH WITHOUT THI
OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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P‘/-\GE 34 OF‘127
P Q

c D £ F G c H J K L M N 0
BILL OF MATERIAL
TAG NO. NO DESCRIPTION SIZE MAT'L QTY | WHGHT REMARKS
[A-H07 TP | HANDRAIL 1-1/2" SCH.40 — 4336L SAS3-B 1 17.7
1 SET TP1 | HANDRAIL 1" SCH.40 — 241L SA53-B 1 0.6
TE | TOE PLATE F.B 65%6T — 4330L 55275 or EQ. | 1 13.2
1 PS8 | POST L50x50x6T — 12270 S$275 or EQ. | 1 5.3 L1
PS4 | POST L50x50x6T — 712L SS275 or EQ. | 2 6.3
4350 PS6 | POST L50x50x6T — 712L 53275 or EQ. | 1 32
1450 1450 1450 EP |END PLATE 3Tx#45 55275 or EQ. | 1 0.1
s e EP1 |END PLATE 3Tx#30 $5275 or EQ. | 1 0.1
I~ SG1 | SATETY GATE 1-1/2" SCH.40-1098L SAS3-B 1 45
2 {}F,J N @ PIPE 17 Sch.40 562 | cAP 1-1/2" SCHA0 SA234-WPB | 1 0.3 2
Z] —Ff— (0P, T .
ﬁ ("D12' o 63 | TEE 1-1/2" SCH.40 SA234-WPB | 1 0.3
S SG4 | STOPPER 6Tx60x378 SM40O0A or EQ. | 1 1.1
ﬂ ] ’ -B03 B03 | HEX. B/N/2W M16x45L SA307 GrA | 8 -
{ TOTAL WEIGHT : 527 KG
8 (P) g PART LIST [ 3 SET(S) TO BE MANUFACTURED]
I P. (oPp.)
i nF" "Bll HAH -Z " i
= \[ - @ PIPE 1-1/2" Sch.40 {
B s e
~
1 N
4-912 HOLES for VENT -
o .
B o L50x50x6 LSDXSOXS mxsoxﬁ 5
4 © 1T 19 :
] ] @ F.B65x6 L*
© ®
e} o el
‘ e s 1 S —
2 % I 5 2
o -m-- - -~ - """ " "= " T T TS T s -
5 28 | |22 221l 28 4x2-19x30 SLOT HOLES 5
| (TYP) D) for M16x45L B/N/2W 2
DETAIL_OF (A7) DSC-THPP-017~019-2
6 6
BILL OF MATERIAL
TAG NO. NO DESCRIPTION SIZE MAT'L QTY | WEGHT |  REMARKS
[A-Ho8 TP | HANDRALL 1-1/2" SCH.40 — 3398L SAS3-B 1 139
1 SET MR |MID PLATE F.B 50x6T — 558L $S275 or EQ. | 1 13
TE | TOE PLATE F.B 65x6T — 3468L $$275 or EQ. | 1 10.6
7] Pst | PoST L50x50x6T — 1202L SS275 or EQ. | 1 53 7
PS2 | POST L50x50x6T — 1202L $S275 or EQ. | 1 53
PS4 | POST L50x50x6T — 712L $S275 or EQ. | 1 32
PS5 | POST L50x50x6T — 562L 5275 or EQ. | 1 25
EL |ELBOW (90" LR) 1-1/2" SCH.40 SA234-WPB | 1 0.3
EP |END PLATE 3Txp45 SM400A or EQ.| 3 0.3
8 | WW—-B03 B03 |HEX. B/N/2W M16x45L SA307 GrA | 9 - 8
8| TOTAL WEIGHT : 427 KG
/—®P\PE 1-1/2" Sch40 PART LIST [ 3 SET(S) T0 BE MANUFACTURED]
/
\"B"
9 (oPP.) 9
L50x50x6
Ol o FOR CONSTRUCTION
F.B50x6
$12 HOLES for VENT
10 10
] L50x50x6 [
( : F.B65x6
DSC-THPP-017~019-2
A 2022.02.07 FOR K.TKANG M.S.KAM S.KLEE
REV. DATE DESCRIPTION PRPD BY CHKD BY APPD BY
PROJECT TITLE :
THAILAND HINKONG POWER PLANT PROJECT
1 1
] PROJECT Co. T
2 3x2-19x30 SLOT HOLES
& @ for WEMSL BN MITSUBISHI POWER, LTD.
EPC CONTRACTOR :
DETAIL OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
12 VENDOR : DYNAMIC & SPECIAL COMPANY 12
PREPARED Y OATE. TME
KTKANG | 20220207 c
@ma @ | AIR COOLED HEAT EXCHANGER | £
GENERAL_NOTES R WALKWAY DETAIL DRAWING 3
(l £
1. ALL DIMENSIONS IN MILLIMETERS UNLESS OTHERWISE SPECIFIED  [——— 12t I e R
2. UNLESS OTHERWISE ROUND : R10 3
7/8 i/12 | VP-21DP285-AFC-WHD | o |

L M N

CAUTION THIS DRAWING CONTAINS CONFIDE!

AL PROPRIETARY INFORMATION.

NTI Al
HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE

OR IN

PART ARE PROHIBITED ~WITHOUT THE WRITTEN PERMISSION

OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
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P‘/-\GE 35 OF‘127
P Q

B c D E F G c H J K L M N 0
BILL OF MATERIAL
TAG NO. NO DESCRIPTION SIZE MAT'L QTY | WEGHT REMARKS
s 100 100 178 165 A-LDO1 LS |LADDER STRINGER F.B 65x12T-44750 SS275 or EQ. | 4 109.5
2 SETS CR | CAGE RING F.B 75x6T—2830L SS275 or EQ. | 2 20
F.B 75x6
. " ‘ {7%‘7: e . CR1 | CAGE RING F.B 50x6T—2306L $S275 or EQ. | 2 10.9
— i 0 TH | TOP HOOP FB 75x6T-2351L SS275 or EQ. | 2 16.6
‘ | CB |CAGE BAR F.B 38x6T-2272L $S275 or EQ. | 14 56.9
| \‘\ o | RB | RUNG RB #25 — 460L $S275 or EQ. | 24 425
8 | I ‘ SP | LADDER CLIP 101x150x252 SS275 ot EQ 4 AL
~ | | N N N N NN NN\ NN ™
\ \ R DSC-THPP-022-2 | ([ [womaw "~ Tremworza | swmora |t ] 2]}
[ST [TADDER STRINGER F.B 65x12T-475L SS275 or EQ. | 4 176
| 1\1 | ] _ il R ‘ RB1 | RUNG RB $25 — 436L SS275 or EQ. | 2 3.4
I I
‘ m | 200 343 \
I | B
s | 1 | I PR N
= | \‘\ | ‘ (A—Boz BO2 |HEX. B/N/2W M16x45L SA307 Gr.A 12 - 4
= . EIGHT : — 2875 KG
! i X | DSC'THPP-036-22"‘24 | LIST [ 3 SET(S) TO BE MANUFACTURED]
I 4 (225)
45 ‘ GENERAL NOTES
N S: - ' 1. ALL DIMENSIONS IN MILLIMETERS UNLESS OTHERWISE SPECIFIED
W7 _TOG EL. 3407 = ” 2. UNLESS OTHERWISE ROUND : R10
SECTION OF "B”

88 178 165
88 178 165 ‘

<|4
—
208
3
R

|
n
3
(e
4’\}&
o
|
|
P & )
|
.
‘ %
o
|
I

106,

40

450
370

) e S R —" S—" S —" S S .4 — S——— i £ S— ]
| \

2-919 HOLES
for M16x45L B/N/2W

WOT R —

40

208

106

S p
p J <l %
° 100 || 20.5 (225) g 2
k3 100 | | 20.5 (242) 10| 40_| |70] | 40
‘é 543 200 150
SECTION OF "C” SECTION OF "D” DETALL OF SUP'T_PLATE

460

DSC-THPP-020~022-1

5

I oz

—

N

| @ FOR_CONSTRUCTION

450

@12 426 12@

DETAIL OF "E” ’/‘{f’ /‘L

T = — | N FOR KTKANG | Mska | skiee
1 - T ‘ N4 FOR KTKANG | Mska | skiee
|1 ] ?%\/ ’\1 | @ "_l REV. | OATE DESCRIPTION By | cwosr | sy

19x65L SLOT HOLE - \ ‘ FOETIIE THAILAND HINKONG POWER PLANT PROJECT

(at STRINGER SUP'T) [ | - SP1)BENT F.B 75x9T

819 HOLE(at STRINGER) | /o PROJECT Co.
<

2-¢18 HOLES

|
‘ SET ANGHOR BOLT/N/W MITSUBISHI POWER, LTD.

for M16x45L B/N/2W \\ s
i)

A307-Gr.B/A563—Gr.A/F436)
(2-M16x200L) EFC CONTRACTOR

HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.

Y
- T 3 — ) e

RUNG R.B 25

—
N

50[50

100

- 30_| | 90 80 | 30 DASCO B

A1(841mmx594mm)

Nean 630 "PREPARED B 3
DETAIL OF "E1 3 Krone || |
- smms—w | AIR COOLED HEAT EXCHANGER
DETAIL OF "A" e WALKWAY DETAIL DRAWING
LADDER ASS'Y SKLEE 20220623
_— PAGE soE | 'DOCUMENT NUMBER [ v
o/ /10| VP—21DP285-AFC-WHD | 1
A B c D E F G C H T K L M N CAUTION THIS_DRAWING CONTAINS CONFIDENTIAL PROPRIETARY |

INFORMATION.
HENCE, THE REPRODUCTION, TRANSFER AND/OR UTILIZATION IN WHOLE
OR IN’PART ARE PROHIBITED ~WITHOUT THE WRITTEN PERMISSION

OF HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.

N

DYNAMIC & SPECIAL COMPANY 12
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P‘/-\GE 36 OF‘127
P Q

B c D E F G c H J K L M| N 0
HANGER BOLT POINT
7.5%11=82.5' 7.5x11=82.5' 7.5x11=82.5'
& X %, & E %, *
1 K % Y 1
N\
& Ty v
I 3
‘ 48-14x20 SLOT HOLES /
48—14x20 SLOT HOLES 8-914 HOLES 48-915 HOLES
2 for M12x35L HEX. B/N/2W for M12x35L HEX. B/N/2W for M12x35L HEX. B/N/2W ,
= =
=z = 20
S S
o [«
3 H 5 i 3
2= SR =
&5 ] S8
E A
T T 3
T
©
3
4 3 4
5 5
HANGER BOLT POINT
SECTION OF "A"="A" SECTION OF "B"-"B”
(UPPER FLANGE SIDE) (LOWER FLANGE SIDE)
8 ‘ B.C.D 4642 | &
5 5
PLENUM (cAPY I CAP) X | .
= &= 4x2-914 HOLES !
X2—9
HANGER BOLT - lor M12x35L HEX. B/N/2W
N REINFORCE RING 1.D 4592
L Y|l l
fon 3 8 o
A"~ Al
———— — A T — ,‘ ,‘ —
o o
<
88 g L il 4 3 REINFORCE RING — 15 FEET
e e S | S 12
R2
{8 I AN
- 1 el —
8 1 _H e 8
8] ° LS
8 i
LI
Ty 28 7.5 20
4x4-014 HOLES
for M12x40L SPECIAL B/N/SPECIAL W 40
FAN RING — 15 FEET
DETAIL OF "C”
5 == = DETAIL OF SPECIAL BOLT @ o
: FOR CONSTRUCTION
R2299 2-14x20 SLOT HOLES
for M12x35L B/N/2W
W i {0))
s 2
. 50 ea‘ | 2
19 D1 S |0
w
—_ ‘ 20 | |60 20 .5 " & ©
| | 28 i ‘ N FOR KTKANG | MSKM | SKLEE
| | - q)( | REV. DATE DESCRIPTION PRRD B CHKD BY #0PD BY
| ( ) 2-1h20 SLOT /'L"/LZE‘,?/T B X - T THAILAND HINKONG POWER PLANT PROJECT
11 r6~" Sll-rs \ SPECIAL WASHER 1
@] - Q, PROJECT Ca.
g 8 ‘ X
3 8 MITSUBISHI POWER, LTD.
o o) AN
| | 3 0
H 3 ‘ ‘ S e QUANTITY FOR 1 SET TO BE MANUFACTURE 6 SETS. T i
! T/W: 314.8 KG HYUNDAI HEAVY INDUSTRIES TURBOMACHINERY CO.
2 DETAIL OF "D1” ? - (3 DSC-THPP-OOS’“O]_O-Z,S FRB—02 | B2 | SPECAL B/N/SPECAL W | M12x4OL | SA307 GrA | 16 | - | o
12| - e et S FRB—01| B1 | HEX. B/N/2W M12x35L SA307 GrA | 64 - ' DYNAMIC & SPECIAL COMPANY |12
‘ ‘ - (FRR—15 | 3 | REINFORCE RING | L50x50x6-3601L Ss275 or EQ.| 4 64.4 9 DASC
|
4-14x20 SLOT HOLES ‘ — bFRX—15 | 2 | FixiING PLATE 5.0Tx100x635L SM400A or EQ.| 4 10.0 e _
. ! €
for M12x40L B/N/PW+SPECIAL W PFRF—=15 | 1 [FANRNG [ 30T70ox3soaL  [waoonor ol 4 | 2404 [ fmmsfar AIR COOLED HEAT EXCHANGER £
TAG. NO. | NO |  DESCRIPTION SPECIFICATION MATERIAL | Q'TY | WEIGHT [ REMARKS [Freme 2% FAN RING, FIXING PLATE & REINFORCE RING DRAWING E
- " o (2 ! - £
DETAIL OF "D DETAIL OF "FIXING PLATE PAGE soue | DOCUNENT MAGER [ 15
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CABLE GLAND
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}E'VAZ "
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STEEL STRUCTURE

VIEW "VA2"-"VA2"
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"HA1 %’
o
N

VIEW "HA1"-"HA1”
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STEEL STRUCTURE
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I
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STEEL STRUCTUR

STEEL STRUCTURE

VIEW "HA2"-"HA2"
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—
"HA3"
TYPE-"HA3"

2000

VIEW "HA3"—"HA3”

OUTLET BODY
NPT 3/4”

STEEL CONDUIT
NPT 3/4"

STEEL CONDUIT

UNION_ COUPLING
NPT 3/4"

DETAIL-"A"

GENERAL NOTES

. CONDUIT POS\T\ONS AS SHOWN ARE APPROXIMATE.
EXACT LOCATIONS TO AVOID INTERFERENCE WITH PIPING.
STRUCTURES, ETC. ARE TO BE DETERMINED IN FIELD EXCEPT WHERE THEIR
LOCATIONS ARE FIXED BY DIMENSIONS ON DRAWINS.

[

ALL EXPOSED CONDUIT SHALL BE USED RIGID GALVANIZED STEEL(R.G.S) CONDUIT.

L

EXPOSED CONDUIT RUNS SHALL BE INSTALLED A NEAT AND WORKMANLIKE MANNER
WITH ALL RUNS GENERALLY PARALLEL OR AT RIGHT ANGLE TO WALLS, STRUCTURE
MEMBERS AND CEILINGS.

-

ALL CONDUIT SHALL BE SUPPORTED AT EVERY 2M AND WITHIN S00mm OF EACH
QUTLET BODX, JUNCTION BOX, CABINET OR FITTINGS.

L

CONDUIT SHALL BE KEPT AT LEAST 300mm FROM STEAM OR OTHER HOT LINES.
WHERE CROSSINGS ARE UNAVOIDABLE. CONDUIT SHALL BE KEPT AT LEAST 150mm
FROM INSULATION OF SUCH LINES.

ALL CONDUIT ENDS SHALL BE PLUGGED OR CAPPED DURING CONSTRUCTION.
. ALL CONDUIT AND FITTINGS SHALL BE FABRICATED.

N

L

LOCATIONS AND ELEVATIONS OF INSTRUMENT POINT ARE APPROXIMATE.

©

CONDUITS SHALL BE CONNECTED BY USING THE COUPLING IN ORDER TO PREVENT
THE INGRESS OF WATER, CONNECTIONS SHALL BE SEALED BY USING

THE ADHESIVE MATERIALS.
THIS DRAWING IS SHOWN FOR ONE(1) UNIT. TOTAL REQUIRED ARE 4 UNITS.

o

SYMBOLES & LEGENDES
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MATERIAL LIST
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N

W
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01 |STEEL CONDUIT STEEL,H.D.G

02 [SINGLE UNISTRUT CHANNEL, 41x41x2.6T |STEEL,H.D.G

STEEL,H.D.G
BOLT : STAINLESS STEEL 304

03 |PIPE CLAMP W/BOLT&NUT

e — u=——ap-o

TSRS

05 |HEX HEAD BOLT (M10x35L)

& HEX NUT & P/W(2), S/W(1)

STAINLESS STEEL 304

06 |C TYPE BEAM CLAMP-3TAP W/BOLT STEEL,ZINC PLATING

07 |C TYPE BEAM CLAMP W/SADDLE STEEL,ZINC PLATING

08

OUTLET BODY W/UNION COUPLING

STEEL
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N INSTALLATION, OPERATING &
DASCO MAINTENANCE MANUAL

1.2 Erection work diagram - Forced Draft Type :
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v w el G CoMRRT

DASCO INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-1 : Steel Structure - Upper Beam Member Ass'y

Sup't Beam (H300x150)
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v w el G CoMRRT

DASCO INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-2 : Steel Structure to Plenum + Fan Ring + Main Frame Ass'y

Main Frame

r-: Fis

s

f—..-.- -_I_ ._‘,- i =) ‘Ir. : -__-' el
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DASCO INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-3 : Driving Unit Part - Lower Bearing Ass'y (#22316K+H2316)
with Initial Charge of Grease & Large Pulley + Lower Bearing + Fan shaft Ass'y

“Lower Bearing (#22316K + H2316)

Pulisy Stopper— p Large Pullay
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DASCO INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-4 : Driving Unit Part - Fan Shaft + Bearing Housing + Upper Bearing Ass'y

UpparBeareg-.
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DASCO INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-5 : Driving Unit Part - Motor Frame + Motor + Small Pulley Ass'y

Wi Fisarsar—,

i .'

~3{4es] - Bl Trsa e Bradi
/
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DASCO INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-6 : Steel Structure - Column Installation
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v w el G CoMRRT

DASCO INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-7 : Bay - Turn Over
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DASCO

INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-8 : Driving Unit Part - Fan Installation (See Ref. to Attached Fan Installation Manual)

,~Fan Biate [Design Blade Angle Sefing)

Fan Hub & Ar Seal—,
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DASCO INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-9 : Driving Unit Part - Grease Line Installation (See Ref. to Attached Erection Drawing)

N

MAIL CONNECTOR

FAN SHAFT

LUPPER BEARING (UCF315 or UCF216)

BULKHAEAD FEVALE COMECTOR (4 ) [ fa) NIPPLE A" TYPE
LOWER BEARING (#22316K +@ 2
L A e

= p=

215 HOLE

o~/ H—
MAIL (:()\JT\ECTORu&j h | 9
\ AN |
o DETALL OF "&"

MAIN FRAME
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DASCO INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-10 : Fan Belt Installation (Check-up Belt Tension Value)

I.ﬂrgﬁ:FuIEj' _.'I I|‘_Eﬂ1 ~—Smal Fl.“iﬁl
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DASCO INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-11 : Junction Box Installation (See Ref. to Attached Erection Drawing)
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DASCO INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-12 : Bundle Lifting Method [Recycle Cooler Bundle Weight (14,600 kg) & Lube Qil Cooler Bundle Weight (8,100 kg)]
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DASCO

INSTALLATION, OPERATING & MAINTENANCE MANUAL

* Forced Draft Air-Cooler Installation Manual
Step-13 : Header Access Walkway & Ladder Ass'y Installation (Complete the AIR COOLED HEAT EXCHANGER)
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DASCO

INSTALLATION, OPERATING &
MAINTENANCE MANUAL

1.3 Erection work

1.3.1 Assembly of tube bundle
The tube bundles, plenum + fan-ring + main frame & walkway with handrail are assembled

in DASCO work shops. Steel Structure parts, Driving unit parts, ladder, fan, motor, belt, etc.

are shipped in knockdown condition and shall erected on site.

1.3.2 Anchoring verification

The supports (ground or pipe rack) are to be supplied by the Purchaser.

They are to be in compliance with the dimensions shown on the DASCO drawings

as approved by the Purchaser.

Substructure top surface, which will be used as seating plan for items of equipment,

as well as the holes drilled in it for mounting bolts, must exactly comply with the dimensions

shown on the DASCO or by the Purchaser (see limit of supply on drawings).

IMPORTANT NOTE

The erector must prior to undertaking erection work-.ensure that the substructure top surface is true

leveled and flat, and he shall provide for any shims required to obtain a true seating plan.

Standard tolerances for the dimensions of air-cooled heat exchangers and nozzle locations are
shown in Figure 10 (API Standard 7th edition).
Refer to diagram in next page




PAGE 57 OF 127

OFFRLLEC & B CLh. COPELLN

DASCO

INSTALLATION, OPERATING &
MAINTENANCE MANUAL

API Standard 661 : Standard Tolerances

+3

Tolerances in millimeters (in.)
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Key Nominal nozzle size [ Maximum out-of-plane tolerance
1 centerline header DN (NPS) G mm (in)
2 centerline nozzle 50 to 100 (2 to 4) 1.6 (1/16)
3 reference line 150 to 300 (6 to 12) 2.4 (3/32)
G out-of-plane tolerance, as given below: > 300 (>12) 4.8 (3/16)
stacked, all 0.8 (1/32)
a: +1 & -2 per meter
b: +1 & -1 per meter
c:+3 &-3 (Wp to 3m; +1 & -2 for each additional meter)
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1.3.3 Remove the transportation bolts
Transportation bolts located in all headers shall be removed after field installation.
These bolts are M16 Hex. Head and marked by yellow paint like follow picture.

M16x75L HEX. B/N/2P.W

gpw BTXZEAE

EUAN. ﬁ ﬂ A

HEADER LOCKING, DURING TRANSPORT
(YELLOW MARKED BOLTING AND SPACER TO'BE REMOVED AFTER SITE PIPING LINED INSTALLATION)
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2.0 Lubrication Instructions
2.1 Instructions for lubrication after completing installation
2.1.1 Instruction for lubrication of fan shaft bearings
Initial Charge Quantity
- Fan shaft bearing UCF 314 & 315 & 316 ball bearing 380 gram
- Fan shaft bearing #22316K + H2316 double-row spherical roller bearing 700 gram

The lubrication lines must be filled with lubricant as well, which requires loosening line fittings at
bearing housing. Then, using a grease gun, inject lubricant at the lubrication block nipples so that
grease will flow out of the other end of line. Now loosen bearing housing fittings and inject again so
that grease flows out at the bearings.

Lubricant Chart Temperature

Shell / Alvania EP2 (-20°C up to +120°C)
Mobil / Polyrex EM (-40°Cup to + 120°C)
Shell / Aivania RL3 (-20°C.up.to + 120°C)
SKF / LGHP2 (-40°C up to + 120°C)

2.1.2 Instructions for lubrication of fan drive electric motors
Motor bearings are packed with grease before leaving manufacturer’s factory.
When changing over to a new grade/brand of lubricant, it is necessary to take down the bearings,
remove the old grease and clean thoroughly before repackaging with new grease.

IMPORTANT NOTE
An excess of grease will be detrimental to bearing life.

2.2 Instructions for lubrication
- See |ubricant List (Appendix-D)
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3.0 Check up
3.1 Procedure prior to starting-up
- Check than greasing for mechanical equipment is correct, and make up lubricant if required.
3.2 Verification of bundle installation
- Check that transport fasteners are removed correctly to allow the free expansion of tubing
and tube bundles.
- Check that the protection material had been removed and do not keep from air flow.
- If required check that the sealing sheets are set between the bundle of a same bay to avoid the
"by pass" of cooling air.
3.3 General verification
- Check that assembling bolting is screwed and locked.
- Every tube-bundle unit has been subjected to a hydrostatic pressure test in.manufacturer's shop.
- Nevertheless, in order to check that it has not been damaged during transport or erection,
it is advisable to subject the tube-bundle and the associated piping, circulating pumps, etc. to
a further hydraulic proof test before starting up the plant.
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4.0 Starting up
4.1 DASCO data sheet
- See attachment data sheet.
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DASCO

API 661 Air-Cooled Heat Exchanger - Specification Sheet

Job No. Item No. RECYCLE COOLER
Page 10F 2 By
Date 2022-02-17 Revision 1
Proposal Nao 21DP285 Contract No.
Inquiry No. Order No.
Manufacturer DASCO [Heat exchanged (Watts) 4331829
Model no. Surface/ltem-Finned tube (m2) 8095.7
Customer HHI-TMC |Bare tube (m2) 358.61
Plant location Thailand [MTD, Eff. (Deg. C) 23.5
Service Recycle Cooler | Transfer rate-Finned (W/m2-K) 24.039
Type draft FORCED [Bare tube, service (W/m2-K) 542.69
Bay size (WxL) (m) 7.18 x 10.7 |Bare tube, clean (W/m2-K) 619.02
No. of bays/ltems 1
Basic design data
Pressure design code ASME VIl DIV.1 + API 661 |Structural code
Tube bundle code stamped NO JFlammable service NO Sour service NO
Heating coil code stamped N/A JLethal/toxic service NO Hydrogen service NO
Performance Data - Tube Side
Fluid name GAS In Out
Total fluid entering (kg/h) 119,291 [Total flow rate (Lig/Vap) (kgls) / 33.136 / 33.136
Dew/bubble point (Deg. C) / Water/Steam (ka/s) / 0.0000 / 0.0000
(Deg. C) Noncondensables (kals) 0.0000 0.0000
Latent heat (kJ/kg) Molecular Wt. (Vap/Non-cond) / /
Inlet pressure (bar.g) 52.52 |Density (Lig/Vap) (kg/m3) / 30.959 / 37.303
Pressure drop (All/Calc) (kPa) 55/ 51.436 |Specific heat (Lig/Vap) (kJ/kg-C) / 2.3793 / 2.1720
Velocity (Allow/Calc) (m/s) / 13.23 | Thermal conductivity (Lig/Vap (W/m-C) / 0.0493 / 0.0408
Inside fouling resistance 0.000172 |Viscosity (Lig/Vap) (mN-s/m2) / 0.0143 / 0.0128
In Out
Temperature (Deg. C)  109.40 52.00
Performance Data - Air Side
Air inlet temperature (Deg. C) 40.50 |Face velocity (m/s) 3.21
Air flow rate/item (m3/s) 154.14 IMinimum design ambient tem (Deg. C) 12
Mass velocity (kg/s-m2) Altitude (m) -
Air outlet temperature (Deg. C) 63.72 |Static pressure (Pa) 160.58
Air flow rate/fan (m3/s) 130.91 JAirside fouling resistance (m2-K/W) 0.000352
Design, Material, and Construction
Design pressure (barg) 59 [Heating Coil
Test pressure (barg) 88.5] No. of tubes N/A
Design temperature (Deg. C) 150 | Tube outside diameter (mm)
Min. design metal temp. (Deg. C) 12 | Tube material
Tube bundle Fin material and type
Size (WxL) (m) 4.5 x10.700] Fin thickness (mm)
No./Bay 1] ASME Code, Sec. VIII, Div. 1
Number of tube rows 6| Heating fluid
Bundles in parallel 1| Heating fluid flowrate (kg/hr)
Bundles in series 1| Temperature (In/Out) (Deg. C) /
Structure mounting GROUND | Inlet pressure (bar)
Pipe rack beams Pressure drop (All/Calc) (bar) /
Ladders, walkways, platforms YES | Design temperature (Deg. C)
Structure surface prep. H.D.G. ] Design pressure (barG)
Header surface prep. PAINTING | Inlet/Outlet nozzle /
Louver Header
Material N/A| Type PLUG
Action control Material SA516-70
Action type Corrosion Allowance (mm) 3
No. of passes 2
PWHT YES
Header Split NO
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API 661 Air-Cooled Heat Exchanger - Specification Sheet

DASCQ Job No. Item No. RECYCLE COOLER
Page 20F2 By
Date Revision 1
Proposal No. Contract No.
Inquiry No. Order No.
Design, Material, and Construction (continued)

Header (continued) No./Bundle 420
Slope NO | Length (m) 10.7
Plug material SA105N Pitch (mm) 63.5
Gasket material SOFT IRON | Layout Triangular

Nozzle No. Size, (mm) Rating/Facing |Fin
Inlet 3 8" Cl. 600, WN.RF | Type KNURLED "L"
Qutlet 3 8" CI. 600, WN.RF Material Aluminum 1100
Vent 1 3/4" CI. 600, WN.RF Thickness (mm) 0.45
Drain 1 3/4" CI. 600, WN.RF | Selection temp. ©
Chemical Cleaning Qutside diameter (mm) 57.15
Min. Wall Thk. Fin density (fin/meter) 433.1

Tube ASME Code, Sec. VIII, Div. 1
Material SA179 | Customer Specifications
Tube outside diameter (mm) 25.4
Tube wall thickness (mm) (MIN.) 2.11
Tube to tubesheet joint Expanding with Groove

Mechanical Equipment

Fan RPM 1480
Manufacturer AXIAL FANS | Service factor 1.0
No./Bay 21 Enclosure TEFC
RPM (Revs/min.) 208 | Voltage 380
Diameter (m) 4,572 | Phase 3
No. of blades (ed) 5 | Cycle 50
Angle (degrees) 12.48 | Fan noise level (dB) 85 SPL @ 1M
Pitch adjustment MANUAL |Speed Reducer
Blade material AL | Type TOOTHED BELT
Hub material CS | Manufacturer CONTINENTAL
@design temp (kw) 40.5 | No./Bay 2
@min. ambient temp (kw) Service factor 1.8
Tip speed (m/s) 49.8 | Speed ratio 7.12

Driver Support
Manufacturer HYOSUNG | Vib. switch MANUAL RESET
Control 100% DOL | Enclosure Ex d IIB
No./Bay 2
Driver (kW) 36

Controls - Air Side

Air recirculation N/A | Louvers

Degree control of outlet process temp. Positioner
(Max. Cooling),+/- / Signal air pressure (bar)

Action on control signal failure From To
Fan pitch From To

Louvers Supply air pressure (bar)

Actuator air supply From To

Fan From To

Shipping

Plot area (WxL) (m) 4597 x 10.700 | Total (kg) 41600

Bundle weight (kg) 14600 | Shipping (kg)

Bay (kg) 35800
* REMARK
1) Design for specified Flow & Duty. 4) Combined with LO cooler
2) Cooler has Two(2x50%) Manual Fans.

3) Design for 1 Unit, Total 3 Units Supplied.
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DASCO

API 661 Air-Cooled Heat Exchanger - Specification Sheet

Job No. Item No. LUBE OIL COOLER
Page 10F 2 By
Date 2022-02-17 Revision 1
Proposal Nao 21DP285 Contract No.
Inquiry No. Order No.
Manufacturer DASCO [Heat exchanged (Watts) 154976
Model no. Surface/ltem-Finned tube (m2) 4546.1
Customer HHI-TMC |Bare tube (m2) 199.79
Plant location Thailand [MTD, Eff. (Deg. C) 14.6
Service Lube Oil Cooler | Transfer rate-Finned (W/m2-K) 2.387
Type draft FORCED [Bare tube, service (W/m2-K) 54.31
Bay size (WxL) (m) Bare tube, clean (W/m2-K) 54.98
No. of bays/ltems 1
Basic design data
Pressure design code ASME VIl DIV.1 + API 661 |Structural code
Tube bundle code stamped NO JFlammable service NO NO
Heating coil code stamped N/A JLethal/toxic service NO Hydrogen service NO
Performance Data - Tube Side
Fluid name ISO VG46 In Out
Total fluid entering (L/min) 285 | Total flow rate (Lig/Vap) L/min 285 / 285 /
Dew/bubble point (Deg. C) / \Water/Steam (ka/s) 0.00000 / 0.00000 /
(Deg. C) Noncondensables (kals)
Latent heat (kJ/kg) Molecular Wt. (Vap/Non-cond) / /
Inlet pressure (bar.g) 6.5 |Density (Lig/Vap) (kg/m3) 854.00 / 866.00 /
Pressure drop (All/Calc) (kPa) 50.000/ 49.783 |Specific heat (Lig/Vap) (kJ/kg-C) 2.0290 / 1.9620 /
Velocity (Allow/Calc) (m/s) / 0.35 [Thermal conductivity (Lig/Vap (W/m-C) 0.1270 / 0.1280 /
Inside fouling resistance 0.000172 |Viscosity (Lig/Vap) (mN-s/m2) 14.124 | 28.380 /
In Out
Temperature (Deg. C) 67.00 48.00
Performance Data - Air Side
Air inlet temperature (Deg. C) 40.50 |Face velocity (m/s) 3.38
Air flow rate/item (m3/s) 91.146 |Minimum design ambient tem (Deg. C) 12
Mass velocity (kg/s-m2) Altitude (m) -
Air outlet temperature (Deg. C) 41.91 |Static pressure (Pa)
Air flow rate/fan (m3/s) Airside fouling resistance (m2-K/W) 0.000352
Design, Material, and Construction
Design pressure (barG) 11 JHeating Coil
Test pressure (barG) 16.5] No. of tubes N/A
Design temperature (Deg. C) 80| Tube outside diameter (mm)
Min. design metal temp. (Deg. C) 12 | Tube material
Tube bundle Fin material and type
Size (WxL) (m) 2.53x10.700 ]} Fin thickness (mm)
No./Bay 1] ASME Code, Sec. VIII, Div. 1
Number of tube rows 6| Heating fluid
Bundles in parallel 1| Heating fluid flowrate (kg/hr)
Bundles in series 1| Temperature (In/Out) (Deg. C)
Structure mounting Inlet pressure (bar)
Pipe rack beams Pressure drop (All/Calc) (bar)
Ladders, walkways, platforms Design temperature (Deg. C)
Structure surface prep. Design pressure (barG)
Header surface prep. PAINTING | Inlet/Outlet nozzle
Louver Header
Material N/A| Type PLUG
Action control Material SA516-70
Action type Corrosion Allowance (mm) 3
No. of passes 6
PWHT YES
Header Split NO
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TP P B PR API 661 Air-Cooled Heat Exchanger - Specification Sheet
1 DASCG Job No. Item No. LUBE OIL COOLER
2 Page 20F2 By
3 Date Revision 0
4 Proposal No. Contract No.
5 Inquiry No. Order No.
6
7 Design, Material, and Construction (continued)
8]Header (continued) No./Bundle 234
9] Slope NO | Length (m) 10.7
10] Plug material SA105N | Pitch (mm) 63.500
11] Gasket material SOFT IRON | Layout Triangular
12|Nozzle No. Size, (mm)  Rating/Facing |Fin
13| Inlet 1 3" CI.150, WN.RF Type KNURLED "L"
14] Outlet 1 3" Cl.150, WN.RF Material Aluminum 1100
15] Vvent 1 3/4" CI.150, WN.RF Thickness (mm) 0.45
16] Drain 1 3/4" CI.150, WN.RF | Selection temp. ©)
17] Chemical Cleaning Outside diameter (mm) 57.15
18] Min. wall Thk. Fin density (fin/meter) 433.1
19 Tube ASME Code, Sec. VIII, Div. 1
20] Material SA179 | Customer Specifications
21| Tube outside diameter (mm) 25.4
22| Tube wall thickness (mm) (MIN.) 2.11
23] Tube to tubesheet joint Expanding with Groove
24
25 Mechanical Equipment
26]Fan RPM
27] Manufacturer SEE THE "RECYCLE COOLER" | Service factor
28] No./Bay Enclosure
29] RPM (Revs/min.) Voltage
30] Diameter (m) Phase
31] No. of blades (ea) Cycle
32] Angle (degrees) Fan noise level (dB)
33] Pitch adjustment Speed Reducer
34] Blade material Type
35| Hub material Manufacturer
36] @design temp (kw) No./Bay
37] @min. ambient temp (kw) Service factor
38] Tip speed (m/s) Speed ratio
39|Driver Support
40] Manufacturer Vib. switch
41] Control Enclosure
42] No./Bay
43] Driver (kW)
44 Controls - Air Side
45]Air recirculation N/A | Louvers
46]Degree control of outlet process temp. Positioner
471 (Max. Cooling),+/- / Signal air pressure (bar)
48] Action on control signal failure From To
49] Fan pitch From To
50]Louvers Supply air pressure (bar)
51]Actuator air supply From To
52]Fan From To
53
54 Shipping
55]Plot area (WxL) (mm) Total (kg)
56]Bundle weight (kg) 8100 | Shipping (kg)
57]Bay (k@)
58
59] * REMARK
60] 1) Design for specified Flow & Duty. 4) Combined with Recycle cooler
61] 2) Cooler has Two(2x50%) Manual Fans. 5) Tube Insert(Twisted Tape) is excluded.
62] 3) Design for 1 Unit, Total 3 Units Supplied.
63
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4.2 Procedure for introduction of the process fluid

Air cooler process fluids may be hot, indeed also very hot.

Risks of burns
- by contact of headers which temperature is higher than 78°C.
- if air flow temperature is higher than 90°C for forced draft bundles.

User should take all precautions to avoid these risks.

a) During starting up process it is advisable to limit the thermal shock to the tube-bundle and also
to avoid too important a cooling during periods of low ambient temperature and low heat load.

b) It is advisable to take certain special precautions when starting up units intended to release heat
from process fluids with the following properties :
- High viscosity fluids,
- Fluids whose pour point is above the ambient air temperature.
In many cases, where fluids with these properties are circulating in air-coolers, the units are equipped
with one or more of the following systems, aimed at eliminating such problems in starting and operation
- Manually or automatically controlled louvers,
- Steam-coils,
- Auto-variable pitch fan propellers.
Starting problems are much reduced with units thus equipped. Before introducing the process
fluid, close the louvers, start to circulate steam through the coils and switch off fans.
Progressively increase the fluid flow until the normal rate is reached. Then gradually open the
louvers, shut off the steam inlet and start the AV fans.
Watch carefully the temperature of the output fluid during all this period and, if there is a risk of
excessive cooling, run-the heating steam.
For the units without louvers nor steam-coil, the process fluid should be introduced rapidly, in
order to avoid excessive cooling of the initial charge of fluid in contact with the cold tubes. It
advisable, however, to avoid any fluid pressure surge.

c) In order to release heat from a process fluid having a low viscosity and a very low pour point, the
starting procedure will be somewhat simplified. First of all, start up the fans, then admit the
process fluid, initially with a low rate of flow, but gradually increasing it to the required value.
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5.0 Maintenance and Routine Checking

INTRODUCTION

Adjustment, maintenance, repairing, cleaning and keeping operations must be realized
when the machine is shut off.

Before the starting, check the replacing of all protection carters, guards, etc.

5.1 Maintenance and routine checking
(Instructions for maintenance of equipment)
5.1.1 Bearings lubrication
Refer to suppliers' instructions
5.1.2 Mechanical equipment lubricant
Refer to suppliers' instructions on attached manual.

WARNING
This operation must be realized when the equipment is shut off.

5.2 Procedure for maintenance of fin tubes
(Instructions for tube cleaning)
5.2.1 Interior cleaning of fin-tubes
The methods used for the cleaning of the inside of air-cooler tubes are the same
as for conventional shell-and-tube heat-exchangers.

There are three methods :

a) Mechanical cleaning
This method consists of drills or wire brushes fitted to long rods which are rotated
by a compressed air motor. This method is normally completed with a water rinse
or a blowing out. It is not an advised method for the removal of tarry deposits.

b) Chemical cleaning
This method consists in circulating a hot chemical solution through the tubes.
Such solutions contain inhibitors against tube wall corrosion.
It is recommended to contact a specialist and to supply him with a sample of
the fouling deposit in order to best choose the chemical solution.
Each tube-bundle has to be fitted with inlet and outlet pipe fittings(1 1/2" to 3")
to facilitate the passage of the solution.
A circulating pump and a storage tank should also be available.
This method is becoming well known in process plants because it reduces downtime

and avoids disassembling the unit. It offers no advantage at all with blocked tubes.
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c¢) High-pressure flushing equipment
The use of these units (or “Hydro jets”) has become widespread in the U.S.A.
and Europe during recent years.
The tube cleaning can be accomplished by means of a portable HP pump.
Generally speaking, such pumps have a capacity of 25 gpm with discharge
pressures as high as 620 DAN/cm?2.
The sprinkler head is fitted at the end of a long tube, similar to that used
for mechanical cleaning, and it is introduced into each tube individually.
The best pressure is found by trial and error. Generally speaking, the softer the deposit,
the lower water pressure needs to be. For example, an amine heat-exchanger can be
cleaned with a water pressure of around 140 DAN/cm2. A scale deposit left by carbonated
water requires a higher pressure ranging about 410 to 620 DAN/cm2. Here again,
it should be emphasized that this is not suitable for blocked tubes.
These have to be mechanically cleaned.

WARNING
Chemical risks : before using, check the instructions from product manufacturer.

5.2.2 Outside cleaning of fin-tubes

General

The fouling of the extended heat-transfer or fin surfaces depends on the location of the unit,
the kind of process; the ground conditions, foliage or other environmental factors

(presence of other factories in the area).

The best known sorts of fouling are as follows :
a) Dirt or dust
It accumulates over fins and between fins.
Sometimes, it collects as a fine powder and after being wetted it forms a crusty deposit.
Or alternatively, with oail, it can produce a mixture having the consistency of putty.
b) Lint, poplar seeds, down of cotton wool (or american poplar) etc.
c) Insects
d) Mixtures of dust with oil and corrosive substances
5.2.3 Cleaning methods
Generally speaking, only the two or three lower fin-tube rows will be found to be fouled.
This indicates that the cleaning should be undertaken from the top downwards with
the fan at standstill and shut-off valves closed. A preliminary examination should first
be made to determine which type of cleaning would be best.
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a) Air nozzle
An air jet from a nozzle, under a pressure of 2.2 DAN/cm2, should normally remove dust powder
and dry insects. One should ensure that the air jet is always within the plane of the fins to avoid
bending them over. The nozzle usually consists of a 1” pipe, 7’ or 10’ long, flattened at the end
to form a tip about 1 1/4” across. The air is supplied via a hose, a control valve and a pressure gage.
b) Water nozzle
A cold water jet, under a pressure of 2.2 DAN/cm2, normally allows the removal of agglomerated
dust and other impurities. A fire hose with a 1” round-nosed jet should be satisfactory.
As above, the jet should always lie within the fin plane, to avoid bending them over.
¢) Hot water or steam jet
If the consistency the fouling is such as to resist both the cold water and the air jet,
an atomized spray of hot water or steam should be sufficient to clean the fins.
The steam nozzle can be made in the same manner as the air nozzle.
Hot water can be obtained by means of a proportioning/mixing device fitted
at the inlet of the steam nozzle.
d) Chemical cleaning
Normally, in 75 % of cases, methods A, B and C will enable the fins to be cleaned.
Nevertheless there are times when the composition of the fouling is either chemical of organic.
It is then necessary to consult a specialized chemical cleaning firm. With regard to
chemical cleaning, great care should be taken. The cleaning fluid should be consistent with
the fin material. The chemical cleaning specialist is familiar with these problems and is

capable of supplying the proper cleaning solution.

WARNING
before using equipment and cleaning products, the user will check all supplier's instructions.

5.3 Instructions for tube-bundle repair
5.3.1 Instructions for remedying plug tube-bundle leakage observed on start-up or during operation
The tube-bundle units will be delivered perfectly leak-proof after being subjected tightness tests.
However, should any leak be found (which may occur where tube-bundle units have been stored
for a long period of time) proceed as follows :
a) Leakage at header front plug
First reduce pressure, then slowly tighten the leaky plug and pressurize again.
If seal is not perfect, repeat this operation.
If seal is still not perfect, change the solid ring gasket and also the plug if worn or damaged.
Check that the ring gasket fits exactly into the spot facing provided for it in the header front plate.
NEVER RE-USE A WORN OR COLLAPSED GASKET.
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b) Leakage at tube sheet hole expanded tube joint

Remove plug in way of leaky tube.
Roll in the tube a little further.
Replace plug after changing the ring gasket taking the precautions detailed above.

Re-pressurize. Repeat this procedure if seal is not perfect.

c) Leakage resulting from crack in a faulty tube

In such case, both ends of the faulty tube must be blocked. Proceed as follows :

Remove header front plugs in way of the faulty tube.

Cut through the tube at one end, a few millimeters from the tube sheet before

the start of the finned section of the tube, using an inner tube cutter.

This is @ must to prevent the tube acting as a tie-rod between the two box headers.

Using the special mandrel provided by the manufacturer, insert a taper plug

into each end of the leaky tube.

Gently hammer in the taper plugs.

Replace header front plugs fitted with new ring gaskets as instructed under A.

5.3.2 Instruction for replacement of damaged finned tube

(Partial re-tubing of an air cooler plug bundle)

NOTE :

Upper tubes which interfere with proper operation to be replaced, too.

Operations Required equipment
1. Upper tube support and air seals plate Torque wrench or spanner for removing bolt.

to be dismantled.

2. Header plugs to be dismantled Torque wrench or spanner for removing bolt.

and steel gaskets to be removed.

3. Tubes to be cut off in way of Inner tube-cutter corresponding to diameter
tube sheet outside the header. and thickness of tubes + set of blades.

4. Tubes for removal to be taken away. Crane for bundle lifting.

5. Tube ends remaining in tube sheet Hammer + tube-expander + cleaning
to be removed and grooves to be cleaned. brush.

6. New tubes to be set to position. Tube-expander + hammer.
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7. Tubes to be expanded inside
tube sheet.

8. Plug sheet to be tapped.

9. Header to be closed. New gaskets

to be fitted. Defective plugs to be changed.

10. Hydraulic or pneumatic test to be
performed, according to equipment

specifications.

11. Baffle plates to be assembled

Expanding machine + associated
equipment (filter and lubricator,
expander, cutting tools, rollers).

Tap + wrench.

Hexagonal socket wrench.

Conventional testing equipment.

Bolted sheets : socket wrench
Riveted sheets : riveting machine +
rivets or possible replacement by bolts
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6.0 Long Time Storage Protection (Over 3 Months)

INSTRUCTIONS FOR PROTECTION OF NON-OPERATING EQUIPMENT FOR MORE THAN
THREE MONTHS AFTER FINAL INSTALLATION HAS BEEN COMPLETED

6.1 General
After completion of the operations described in 1.0 and 2.0 related to erection,
assembly and installation of plant prepared for starting following the procedures
outlined in 5.0, the operational availability of equipment will last for a maximum
period of three months.
6.2 Amount of grease for mechanical equipments
See suppliers’ instructions on attached manual.
6.3 General protective requirements for fan air cooled heat exchanger
6.3.1 External protection of tube-bundle units
Where the unit is not equipped with control louvers, a canvas or plastic cover should be
laid all over the top side of the tube-bundle to prevent the fins from becoming fouled
by sand or dust deposits due to wind and/or natural air draft.
Where the unit is equipped with control louvers, the blades of same should be kept
in closed position.
6.3.2 Internal protection of tube-bundle and steam coil unit
Internal rust prevention : N2 charge (0.25 bar G) with pressure gauge
6.3.3 Control louvers(if any)
All blades should be kept in closed position.
6.3.4 Machinery components
Electric motors
First, all drive motors should be taken down to be stored indoors. Then, every month,
turn motor shafts by hand to distribute lubricant all over bearing parts.
Drive belts
Summary
The physical properties of correctly stored belts will not change over a period of many years.
In poor storage conditions and with incorrect handling, rubber products are, however, subject
to changes in their physical properties. These changes can for example, be caused by effects
of oxygen, ozone, extreme temperature, light, moisture and solvents.

Storage area
The storage area should be dried, dust free and reasonably well ventilated.
Belts must not be stored close to chemicals, solvents, fuels, lubricants and acids, etc.
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Temperature

The storage temperature should be between + 59°F/ +15°C and 77°F/ 25°C. Normally, lower
temperatures are not detrimental to V-belt. Since, however, they become very stiff at low
temperatures, before fitting they should be warmed to a temperature of approximately

+ 68°F/ 20°C to avoid ruptures and cracks. Radiators and their supply lines should be guarded.
The distance between a radiator and the stored belts must be at least three feet.

Light

Belts should be protected against light, especially direct sunlight and high ultra violet content
(ozone formation) such as naked fluorescent tubes. Illumination utilizing conventional light
bulbs is advisable. Where possible windows should be painted a red or-orange protective paint.
Under no circumstances should blue be used.

Ozone

In order to counteract the harmful effects of ozone, warehouses should not contain any ozone
producing appliances, for example fluorescent lights, mercury vapour lights or high voltage
electrical equipment. Combustion gases and vapours which may lead to the formation of ozone
by photo chemical processes must be avoided or eliminated.

Moisture
Damp store rooms are unsuitable. Care must be taken to ensure that condensation does not occur.
The most favourable relative air humidity is below 65%.

Storage

Because stresses can prompt both permanent deformation and the formation of cracks,

care must be taken to ensure that belts are stored without stress, i.e. without tension,

pressure or any other form of deformation. If belts are stored horizontally and stacked upon

each other, it is recommended that the stack height does not exceed 12 inches to avoid deformation.
If, to save space, belts are hung, the diameter of the cylinder on which the belts rest should be

at least ten times the height of the belt section.

Cleaning

Contaminated belts can be cleaned using a 10 : 1 glycerine-spirit mixture. Benzene, benzole, and
turpentine amongst others must not be used.

In addition, sharp edged objects, wire brushes, emery paper etc. must not be used under any

circumstances, such action is damaging.
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Pulleys
Thoroughly clean all the pulley grooves, then coat/spray anti-rust compound
all over the groove sides.

Fan and drive shafts
Clean all machined or exposed surfaces, then coat/spray anti-rust compound all over.

Ball / roller bearings

Every month, turn the fan propeller and shafting by hand to distribute grease evenly

all over the bearing parts. Then, every three months, inject grease to prevent any blocking

of the lubrication lines possibly due to grease hardening.

Whenever the fan propeller and shafting have been turned, it tis a must to secure them at standstill.

Fan Units

Fixed blade propeller : no particular care is required for blades ;

Self-adjustable pitch angel blade propeller ; every month, operate pneumatic control
system to actuate blade control linkage so as to prevent hub internals from sticking.

Fan pitch control system
The pneumatic control system should be supplied with nitrogen and not with air which,
even with a very low moisture content, can be detrimental to servo-actuators and controllers.

NOTE:
For protection of equipment, when not operated for long periods of time, the grease used
MUST be a long-time non oxidizing preservation grease.
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Appendix A. Fan Installation, Operation & Maintenance Manual
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MANUAL

INSTALLATION AND MAINTENANCE MANUAL
FOR FANS SERIES STD

REVISIONI E APPROVAZIONI / REVISIONS AND APPROVALS

DATA MOTIVO REDATTO VERIFICATO APPROVATO
REV.
DATE REVISION DESCRIPTION EDITED VERIFIED APPROVED
0 2019-04-14 General revision of MA 04-06 SC FC MR
1 2019-09-25 Modification of tightening torque table sc FC MR

ADOPTION NOTE

Revision “1” of the present manual has been verified by Quality Assurance and Technical and approved by Managing Director on 25/09/19. The
formalization of verification and approval is available at Quality Assurance function. The present document is compliant with the original approved,
registered and held by Quality Assurance function.
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1 GENERAL INFORMATION

1.1 Introduction

This manual provides information necessary to install, operate and maintain STD hub series axial flow cooling fans.
Maintenance guidelines and procedure are set so that the equipment where the Axial Fans Int fans are installed will
operate efficiently, with a minimum of repair or replacement requirements.

This manual refers to installations equipped by:

e Aluminium airfoils model 3.2A, 4.3A, 7.1A
e Fiberglass airfoils model 4.2F, 6.1F

IMPORTANT: for installation of more than one fan, complete the setup of one single fan, and only after ensuring the
perfect functioning of this fan (as described in the manual), follow the same mounting procedure with the rest of fans.

IMPORTANT: this entire manual has to be read very intently before proceeding with the installation of the fan. In case
of wrong assembly, the warranty is considered void.

The content of this manual cannot be copied, reproduced or printed-without written authorization from Axial Fans Int
S.r.l., and should a falsification occur, Axial Fans Int S.r.l. will protect itself using whatever means consented by law.

1.2  Description

Axial Fans Int fans combine the most advanced technical solutions with a simple design for an easy installation and
operation.

The fan blades profiles are high efficiency airfoils, developed in order to get the maximum aerodynamic efficiency and
the lowest noise emission.

Fiberglass (GRP) and aluminium can be used to manufacture the profiles.

The fan blade profiles are connected to the hub with a patented system which significantly reduces the mechanical
vibration and the structure noise. The blade to hub connecting system incorporates also the pitch variation device and
the fan design allows the installation of the blades one at a time. Blade installation is a simple and quick procedure.

STD series fan blades of the same series, type and diameter are fully interchangeable per order, because they are
statically balanced against a master blade.

A one-piece aluminium hub fits to the drive shaft with a tapered bushing connection.

STD series fans are designed to operate at the following conditions.

Allowed temperature for operation
Minimum Maximum
. . . .. GRP special
Standard materials Special materials Aluminium blades GRP blades
arrangements
-50 °C -56 °C +120°C +80 °C +110°C
-56 °F -69 °F +248 °F +176 °F +230 °F

Table 1 — Allowed temperature for operation

It is forbidden to use the fans outside of the above conditions.
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1.3  Options / Accessories (at extra cost)

e Retaining plates to secure the fan to the drive shaft;

e Tools (torque wrench with proper dimensions of the head, torque wrench insert tools, inclinometer for blade
pitch adjustment);

e Stainless-steel hardware and shaft.

1.4 Field Service

Axial Fans Int S.r.l. maintains a staff of experienced field service personnel. Their expert knowledge may be of great
assistance at inspection, installation and start-up of the fans.
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2 RECEIVING / HANDLING /STORAGE
2.1  Fan Identification

The fan identification code allows identification of the main characteristics of the fan. This code can be found on the
order acknowledgement and packing list included with the shipment.

XXX - XXXX - XX - STD - XX

— Hub fixing orientation (S or D)
—_— Hub fixing type
Hub type

Number of blades

Fan diameter (mm)

Airfoil type (3.2A, 4.3A, 7.1A, 4.2F, 6.1F)
The following example:
4.3A-4500-07-STD-TS

Identifies a fan with 4.3A airfoil, 4500 mm fan diameter, 7 blades, STD hub, taper bushing fixing type and supply side
hub fixing orientation.

The fans are provided with a product identification code written on the hub. The unique hub number allows future
identification of the fan supplied.

2.2 Receiving and Unloading

Upon unloading this equipment, before releasing the carrier, inspect it for damage on box or on the content. If damage
has occurred, fill a claim immediately against the carrier and mark the bill of lading accordingly.

All consignments are accompanied by a packing list with the following data:

e Order number of the Customer and of Axial Fans Int S.r.
e  Fan type (fan identification)
e  Parts supplied by Axial Fans Int S.r.|

With the fan identification code on the packing list it is easy to know the details of the fan.

The delivered goods should be checked upon arrival for full compliance with the order and/or the parts count and
description stated on the packing list.

Shortages should be reported to the Axial Fans Int Contract Engineer within two (2) weeks from receipt of shipment at
destination.

NOTE: Axial Fans Int is taking pictures of the content of each box before boxes closing. These pictures are available on
request.
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2.3 Lift procedure

During the handling operations of all the fan components, pay attention to avoid any contact between these
components and metallic tools like chains, hoists, hooks, etc.

It’s strictly forbidden to lift the blades in horizontal position (Figure 1a), because this can cause damage on the blade
profiles. Blades must be lifted in vertical position (as shown in Figure 1b) to avoid any type of damage or deformation
on the profiles.

NO

Figure 1a — Wrong lifting position Figure 1b — Right lifting position

2.4  Storage (standard packing)

The fan should be stored in a dry room. The boxes may be stacked up to a maximum of three (3) high. Do not allow any
heavy materials of any kind to be stored on top of the fan.

The fan parts are fixed in the packing to avoid any potential fall or instabilities. It is recommended to handle the crates
with trans-pallet and/or fork lift from authorized personnel.

For long-term storage (in excess of 6 months) it is necessary to check the condition of the corrosion preventive coating
on all the machined surfaces and the integrity of wooden cages-cases.

Re-apply or repair where necessary.
2.5 Balancing
AFI’s STD series fans are balanced in factory with static balancing of hub and static balancing of each blade.

For this reason, there’s not a specified order to follow during the assemble of the blades on the hub.
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2.6  Exploded view and part list
2.6.1  Supply (S) hub fixing orientation
s—>[1 | I
6 H .~ = -
Figure 2a — Hub with taper bushing (S), exploded view
Item Description Material (standard model) Quantity

1 Hub Aluminium Alloy 1

2 Tapered bushing (Figure 6) Carbon Steel / Cast Iron 1

3 Disc Spacer (if required by AFI design) Aluminium Alloy 4%

4 Seal Disk (if required by AFI design) Aluminium Alloy 1

5 Bolt M8x35 (if required by AFI design) Galvanized Steel / Stainless Steel 4%

6 Washer M8-16 (if required by AFI design) Galvanized Steel / Stainless Steel 4%

7 Elastic pin Galvanized Steel / Stainless Steel 1/ blade
8-11 Bolt M14x70 Galvanized Steel / Stainless Steel 2 / blade
9-12 | Washer M14-33 Galvanized Steel / Stainless Steel 2 / blade

10 Upper Block Galvanized Steel 1/ blade

13 Lower Block Galvanized Steel 1/ blade

14 Blade Aluminium Alloy / GRP

15 Bolt 1/2""x1”1/2 BSW (Figure 6) Carbon Steel 3

16 Spacer (if present) Carbon Steel 1

* Models with 3 or 6 blades have 3 spacers/washers/bolts instead of 4.

ATTENTION: the exploded view on Figure 2a is only for information. Some elements may be different from the
representation.
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2.6.2  Discharge (D) hub fixing orientation
Figure 2b — Hub with taper bushing (D), exploded view
Item Description Material (standard model) Quantity

1 Hub Aluminium Alloy 1

2 Tapered bushing (Figure 6) Carbon Steel / Cast Iron 1

3 Disc Spacer (if required by AFI design) Aluminium Alloy 4%

4 Seal Disk (if required by AFI design) Aluminium Alloy 1

5 Bolt M8x12 (if required by AFI design) Galvanized Steel / Stainless Steel 4%

6 Washer M8-16 (if required by AFI design) Galvanized Steel / Stainless Steel 4%

7 Elastic pin Galvanized Steel / Stainless Steel 1/ blade
8-11 | Bolt M14x70 Galvanized Steel / Stainless Steel 2 / blade
9-12 | Washer M14-33 Galvanized Steel / Stainless Steel 2 / blade

10 Upper Block Galvanized Steel 1/ blade

13 Lower Block Galvanized Steel 1/ blade

14 Blade Aluminium Alloy / GRP

15 Bolt 1/2""x1”1/2 BSW (Figure 6) Carbon Steel 3

* Models with 3 or 6 blades have 3 spacers/washers/bolts instead of 4.

ATTENTION: the exploded view on Figure 2b is only for information. Some elements may be different from the
representation.
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3 FAN ASSEMBLY
3.1 Required Tools
e Torque wrench with proper head dimensions (see figure 7);
e M8 and M14 hexagonal head wrench;
e 1/2”x1”1/2 BSW Allen screw (in case of taper bush);
e Inclinometer with accuracy of at least £ 0.5° (maximum tolerance allowed);
3.2 Rotation and flow direction
Standard rotation is clockwise viewed into the air-system (see figure 3).

Upon request it is also possible to provide fans rotating in counter-clockwise rotating direction.

FLOW

Figure 3 — Standard rotating direction
3.3  Preparation

Clean all mating surfaces between the shaft, hub spacer (if present), and hub. All protective coatings on these surfaces
should be removed.

Before assembling the parts, check the following:

e Make sure that the motor cannot be started inadvertently.

e  Make sure the drive shaft is properly centred with respect to the fan casing. Also check if the shaft is vertical
(or horizontal) within the prescribed tolerance.

e Check the concentricity of the driver shaft before mounting the impeller. Fan shall not be mounted if
concentricity gap is greater than 0.02 mm (0.0008 inches).
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3.4 Hub installation

ATTENTION: hub (1) lateral faces, used for blade pitch adjustment, may have a small angle with respect to the
rotation axis. During hub installation, it is necessary to verify that, if this angle is present, the lateral faces are tilted
towards the direction the air is coming from.

ATTENTION: if the hub (1) is installed in the wrong way, the inclination angle is in the opposite side respect to the
design condition, and this can significantly increase the load applied to the blades. This overload can cause damages
on the blades and their components, and for this reason, in case of incorrectly installation of hub (1) or other parts
of the fan, the warranty is considered void.

Angle of inclination /\

.

Rotation axis Air flow

Figure 4 — Airflow from drive to fan
Hub and bushing can be received with anti-rust protective layer, that shall be removed before assembly operations.

Do not lubricate bushing, coupling flange bore or hardware. Use of lubricants can cause hub damage.

. £
,\\

’/
AIR FLOW AIR FLOW
Figure 5a — Supply (S) hub fixing orientation Figure 5b - Discharge (D) hub fixing orientation

1. Slip the spacer (16) (if present) into the shaft, make sure the spacer (if present) is completely through the shaft
against the shaft shoulder.

2. Slip the bushing (2) into hub (1) and hold the taper bushing slightly lifted from the hub; slip the bolts (15) in the

bushing and hand-tighten them alternating, just enough to keep it in place. Stop holding the taper bushing and

keep tightening on all of them as nearly equal as possible, in several steps to prevent going wrong.

Slip the hub with the bushing onto the shaft and check the key (not supplied with fan) for proper fit.

4. Be sure the shaft is completely through the bushing. If the spacer (16) is present, make sure that the bushing

w

is completely trough the shaft against the spacer. If the spacer (16) is not present, keep the needed distance
between the cap screws and the flange of the drive-in order to correctly tight screws (15) (this distance depends
on the torque wrench model).
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5. Tighten the bolts (15) alternating, same as per point 1.
6. Tighten the bolts to the torque shown in chapter 8. Do not over-torque. Excessive torque can cause hub or
bushing damage.

To remove taper bushing:

1. Unscrew bolts (15).
2. If extractor holes are present on the hub, remove the taper bushing using them; otherwise, apply an
extractor to the hub taking care not to hook the taper bushing with the hub.

ATTENTION: the fan is held by the taper bushing or the speed reducer washer; in case of fan mounted with the speed
reducer shaft above it, during hub assembly/removal use the necessary means to prevent falls.

7/
4

Figure 6 — Example of taper bushing

3.5 Blade Installation

STD hub series fan blades of the same type and diameter are fully interchangeable per order and can be installed at
random. Please be aware that the blade droop at stand-still. The centrifugal forces during operation will raise the blades
to their equilibrium position.

ATTENTION: During this operation keep the operator and his/her hands not too close to the blade tip to avoid being
trapped between the fan tipand the fan casing.

ATTENTION: Bolts connecting blade to hub must be tightened by the use of a proper torque wrench, with reduced
dimension of the head as shown in figure 7.

Figure 7 — Bolts tightening with proper wrench
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Figure 8 — Blade installation

ATTENTION: if the blades are installed in the wrong way, the warranty is considered void.

1.

w

7.
8.
9.

Before assembling, stainless-steel hardware shall be greased. It is recommended to grease hot-dip galvanized steel
hardware. Always be sure to use the correct tightening torque as indicated in the table of Chapter 8.

Locate a blade on the upper side of the hub.

Centre the blade on the hub using the elastic pin (7).

Place the first bolt (8) with the washer (9) through the hole of the upper block (10) in the corresponding upper
threaded hole in the hub (1).

Hand-tighten the bolt just enough to keep the blade in place; small rotations of the blade in the rotor plane about
the elastic pin axis are still allowed to ease the placement of the remaining bolt.

Place the second bolt (11) with the washer (12) through the hole of the lower block (13) in the corresponding lower
threaded hole in the hub (1) and hand-tighten it; to ease this operation rotate the blade slightly back and forth
around the elastic pin axis.

Adjust the blade angle (see chapter 3.6).

Tighten the bolts to the torque shown in chapter 8.

Repeat the above operation for all the blades rotating the hub to have the blade in the same ring position.

10. Double check the tightening torque of the bolts in a clockwise sequence.
11. Re-check blade angle.

ATTENTION: Check that blade slope is opposed to airflow direction (see Figure 9).
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Blade slope

Rotation axis

Air flow

Figure 9 — Blade slope opposite to airflow direction

To disassemble the blades, the reverse process described in paragraph 3.5 can be followed.

3.6

1.
2.

No uks

3.7

Blade angle adjustment

For secondary adjustment only: loosen the two bolts connecting blade to hub (8 and 11) (Figure 8).

Place an inclinometer on the steel shaft or on the top of the blades (upper side) at about 50 mm (2 inches) from
the blade tip. If the inclinometer is placed at blade tip, it must be long at least as much as the profile width. Refer
to the fan datasheet for the design pitch angle at shaft or at tip of the blade.

Rotate the blade around the elastic pin axis until the desired angle is set, within a maximum tolerance of +/- 0.5
degrees.

Tighten the two bolts (8 and 11), not yet to the full torque (see chapter 8).

Re-check the angle.

Tighten the bolts (8 and 11) to full torque (see chapter 8).

Repeat the above operations for all the blades making sure to place the blade to be adjusted in the same ring
position.

Check the angle of each blade and the torque of the bolts once more.

Seal disk installation (if present)

After completing blades installation, last operation required is seal disk installation:

1.
2.

3.8

Place the seal disk spacers (3) and the seal disk (4) to have the respective holes aligned with those of the hub (1).
Place the bolts (5) with the washers (6) through the seal disk (4) and the spacer (3) in the corresponding holes
present on the upper surface of the hub (1) and hand-tighten them.

Tighten the bolts to full torque (see chapter 8).

Minimum fan clearance

Make sure that in the lowest position at standstill there is still a minimum clearance between the blade tip and the
obstacles underneath and beneath the fan.

Refer to the datasheet for the fan positioning and the correct value of clearance.
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* Minimum fan
—— clearance

Figure 10 — Minimum fan clearance

3.9 Tip clearance (gap)

Tip clearance is the distance between the blade tip and the fan casing (Figure 11). Due to normal fan casing tolerances,
the tip clearance is not constant around the fan casing.

Blinirmum tip
clearance

b

Figure 11 — Tip clearance
Check the minimum tip clearance value placing the longest blade in correspondence of the smallest casing diameter.

Refer to the fan datasheet for the correct value.

3.10 Blade tracking

When the fan is at standstill, all the blade tips are not located exactly on the same plane (Figure 12). This behaviour is
normal. During the operation, the centrifugal forces on the blades will dominate and will track evenly.

Figure 12 — Blade tracking
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4 COMMISSIONING

1. Check all bolts that have been tightened on site for proper tightening (including the fan casing hardware).

2. Turn the fan by hand to check that it runs freely and does not rub or strike the fan housing and minimum
clearance is respected.

3. Make sure that all tools and assembly aids like beams, supports, ladders, etc. have been removed. All the
required protections must be installed before starting the fan.

4. Make sure that the applicable safety requirements have been met to ensure safe operating conditions.

Bump the motor to check for clockwise rotation of the fan, when viewed into the air stream (also see figure 3).

6. Immediately after first start-up check for smooth operation of the fan assembly. Listen for irregular
noise/vibrations.

v

The fan shall never be exposed to a vibration level more than the recommended levels specified in the guideline
given in the following table:

. Rigidly mounted [mm/s] * Flexibly mounted [mm/s] **
Condition
Peak R.M.S. Peak R.M.S.
Start-up 6.4 4.5 8.8 6.3
Alarm 10.2 7.1 16.5 11.8
Shutdown 12.7 9.0 17.8 12.5
* Rigidly mounted refers to a structure of concrete **Flexibly mounted refers to a structure of steel or wood

Table 2 — recommended vibration thresholds

ATTENTION: These vibration levels are applicable for translational vibrations along the reference axis of motor-
reducer mechanical group (Figure 13a). In case of rotational type vibrations (Figure 13b) these levels are not
applicable, because the measured value is not representative of the stress status inducted by the vibrations on the
fan.

g

Figure 13a — Translational vibrations along X, Y, Z axis Figure 13b — Rotational vibrations

7. Measure the power absorbed from the motor. In case the fan shaft power (after correction for temperature)
is different from that required, adjust the pitch angle accordingly. The variation of some degrees with respect
to the design value is to be considered normal.

8. After 48/70 hours from motor start-up check all the bolts tightening.
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Warning

Contact with rotating fan blades can cause severe injury or death. Never insert items into the fan to determine
movement or direction of rotation. Install fan guards or screens on arrangements with exposed fans. Always use
lockout and tag out procedures before performing fan adjustment, maintenance, service or inspection.

The structure shall be properly connected to ground to limit the build-up of static electricity.

IMPORTANT: Fans are used to cool a fluid (water, vapor). It is forbidden to sit or walk on the fan; motors cannot be used
for purposes other than those expected. The use of the fan outside temperature range shown in chapter 1.2 is forbidden.
Fans are to be used on the surface and in potentially explosive atmospheres, limited to ATEX classification as stated in
the fan plate. Every other use is forbidden.

If necessary, consider the means to make sure that the fan can be commanded only from the expected command places.
In case of multiple command places, the command system shall be designed so that the use of one of them makes
impossible the use from the others, except for stop and emergency commands.

5 PREVENTIVE MAINTENANCE

Though the fan requires little maintenance, it must be inspected at regular intervals, with a minimum of every three (3)
months, to check damage due to vibrations, fouling, wear or tear.

Actual recommended maintenance intervals will dependon the use and the application of the complete system installed
and shall be determined by the operator.

Important

De-energize the fan and use lock out and tag out procedures prior to performing adjustment, service, inspections or
lubrication.

Check for smooth operation of the fan and listen for irregular noise/vibrations

e De-energise the fan'and make visual inspection for deposits, and or damages.

e  Visually inspect the blade to hub connecting system.

e Replace corroded bolts and washers.

e Check that draining holes are free.

e Deposits shall be removed from impeller and fan housing using brushes and/or a water jet with a maximum
water pressure of 3 bar (45 psi).

e Remove snow or ice deposits prior to any start and however at every snowfall depending on snow intensity.

e Check vibration level monthly.

e Incase of application with dual speed motor, before switching from high speed to low speed, turn off the motor
for a time necessary to make the fan reach a speed lower than the operative one, then restart.

e In case of operation in both rotating directions, before changing sense, stop completely the fan.

e Check protected parts and repair damaged areas, in particular the leading edge in cooling towers being subject
to important erosive effects; it is suggested to perform the control every six months.

e Incase of GRP blades with anti-static protection painting, every six months check that all the surface is covered
with the protecting paint and, in case, re-apply the protection on uncovered areas.

e Randomly check the tightening torque of all blade bolts.
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The following table resumes all start-up and maintenance actions and their frequency.

At After
Actions 48/70 Monthly
start-up hours

Every 3 Every 6
months | months

Check all bolts that have been tightened for proper
tightening (including the fan casing hardware).

Turn the fan by hand to check that it runs freely and does
not rub or strike the fan housing and minimum clearance X
is respected.

Check for smooth operation of the fan assembly. Visual
inspection for damages and removal of deposits.

Check all the bolts tightening. X random

Replace corroded bolts and washers. X

Check that draining holes are free. X

Check vibration level. X X X

Check protected parts and repair damaged areas, in
particular the leading edge in cooling towers.

In case of GRP blades with anti-static protection painting, X
check that all the surface is covered with the protecting
paint and, in case, re-apply the protection on uncovered
areas.

Table 3 — frequency of maintenance activities

Axial Fans Int suggests to take photos of every damage that could be possibly present and send them with a description
of the problem to Axial Fans Int S.r.l. for evaluations.
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6 AXIAL FANS INT CONTACTS

Axial Fans Int S.r.l.

via Leonardo da Vinci snc
21010 Besnate (VA)

Italy

Tel.  +390331 273315
Fax  +390331 1855016

Email: info@axialfansint.com

Website: www.axialfansint.com



mailto:info@axialfansint.com
http://www.axialfansint.com/
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7 TROUBLE SHOOTING

In case of any failure, please contact Axial Fans Int S.r.l. stating the fan order number as mentioned on the nameplate
located at the hub of the impeller.

Problem Possible cause Possible solution

Air volume low Fouling system Clean system air-cooler bundles or
cooling tower fill

Obstacles in housing/air stream Check actual total area of obstacles and
impeller housing inlet shape against
original selection

In dry-coolers the minimum required
free height of the air inlet area is 1.0
times the fan diameter.

This shall be higher in case of multiple

row units.

Decreased blade pitch angle Reset the angle following scrupulously
the instructions indicated on this
manual.

Static pressure higher than specified Increase blade angle (up to 3 degrees

beyond design value)

Power consumption (too) high | Temperature lower than design -

temperature

Static pressure higher than specified Decrease blade angle
Impeller is rubbing against fan Bolting of drive-train connection, Tighten all bolts
casing supporting structure or fan housing is

not tight

Impeller not centred Centre the impeller
Vibration level high Bolting of drive-train connection, fan Tighten all bolts

housing and/or fan is not tightened

Drive alighment incorrect Realign

Driver bearing damage Repair or replace

Blade unbalance Contact Axial Fans Int
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Problem

Possible cause

Possible solution

Blades under resonance

Contact Axial Fans Int

Blade pitch angle not in tolerance +
0.5°

Correct

Blades are too close to obstacles

Contact Axial Fans Int

Resonance between forcing and
structure

Contact Axial Fans Int

Draining holes obstructed

Free holes




8 TIGHTENING TORQUES
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Class 8.8 * Class 10.9 *
Bolts / Nuts 470 Ad-B0* Greased Not greased Greased Not greased
Nm Lb ft. Nm Lb ft. Nm Lb ft. Nm Lb ft. Nm Lb ft. Nm Lb ft.
M4 2 1 2 2 3 2 3 2 4 3 5 3
M6 6 5 8 6 9 7 11 8 13 10 15 11
M8 16 12 22 15 22 16 26 20 31 23 37 27
M10 31 23 42 31 45 33 55 41 65 48 75 55
M12 55 41 70 52 75 56 90 66 105 77 125 92
M14 85 63 110 81 120 88 140 103 170 125 200 148
M16 130 96 170 125 180 133 210 155 250 184 300 221
M20 245 181 330 243 350 258 415 306 490 362 580 428
M22 330 243 435 321 465 342 550 406 655 483 770 568
M24 425 313 570 420 605 446 715 527 850 627 1000 738
M27 620 458 830 612 880 650 1045 771 1240 914 1460 1077
M30 850 627 1135 837 1210 892 1430 1055 1700 1254 2000 1475
M33 1140 841 1520 1121 1620 1195 1920 1416 2280 1682 2685 1980
M36 1480 1092 1970 1453 2100 1549 2490 1837 2950 2176 3470 2559

* Before assembling, stainless steel hardware (AISI 316 — A4.70 and A4.80) must be greased. It is recommended to grease hot-dip galvanized steel hardware.




Application

Screw

Not greased

Nm

Lb ft.

Taper bushing fixing

1/2""x1"1/2 BSW

113

83
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s INSTALLATION, OPERATING &
DASCO MAINTENANCE MANUAL

Appendix B. Motor Installation, Operation & Maintenance Manual
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1 Safety Guide

1.1 Introduction

A motor can cause serious injury or property damage
with its mechanical features such as high voltage, fast
speed or hot surface. Thus, the installation, operation
and maintenance should be carried out by qualified and
trained personnel only under safety regulations and
precautions. To prevent possible dangers and accidents,
this manual should be thoroughly studied and kept in a
place where immediate access is possible.

1.2 Definition
The following markings are used throughout the manual
to emphasize certain conditions.

1&1 WARNING
| /\ WARNING

Describes potential danger which could lead to death or
serious injuries if care not taken.

1.2.2 ATTENTION
AA‘ITENHUN

Describes potential danger which could lead to injuries
or property loss if care not taken.

2 Handling and Installation

21 Initial check

Upon the receipt of the motor, check for any damage
that might have occurred during transport. Hand-turn the
shaft to see that it turns smoothly and also check the
basic parts such as flange and painted surface. If there
are any issues at all, immediately contact the forwarding
agent or Hyosung.

Check the ratings on the nameplate, especially power,
voltage, poles, frequency and protection and make sure
that they are identical with the ordered item.

2.2 Transportation

Motors with lifting lugs or eyebolts should always be
lifted using lifting devices. Make sure that lugs or
eyebolts are undamaged and tightened before lifting.
When using only one eyebolt to lift, the lifting angle
should not be greater than 30° and when using two, not
greater than 45°. Take care so that the shaft and main

parts do not get damaged during transport. The motor
must not be lifted when still coupled to another machine.

2.3 Storage

The motor shall be stored indoors in a dry, clean and
well ventilated, vibration- and dust-free environment.

If the motor is to be stored for a long period, the below
treatments are recommended to keep in good condition:
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[ Rotate the shaft with hand for more than 1 time
every 2 weeks after receiving motor, in order to
avoid bearing corrosion.

[ Measure the insulation resistance with a Megger
tester (500V DC) every 3 months to make sure
that the insulation is kept in good condition.

| Check on a regular basis for corrosion. The motor
is treated against corrosion at the time of delivery
but treatment can weaken depending on the
storage environment.

] When the motor is not used for over 1 month or
when stored in a place with high humidity subject
to debris, the whole motor should be covered with
a waterproof cover and sealed with desiccants
placed inside. Desiccants should be replaced
regularly.

24 Installation

The motor should be installed and used in an
environment where altitude is less than 1,000m above
sea level and ambient temperature between -15°C and
40°C. When installed in-other conditions, please contact
Hyosung.

When installing the motor, select a place free of dust
and humidity and where ventilation and maintenance
can easily be done. It should be kept away from oil and
external vibration.

Indoor -motor must not be installed outdoors as when
humidity penetrates into the motor frame it may cause
damage and interrupt normal operation.

/A WARNING

In a hazardous area, motor of appropriate explosion
protection according to relevant standards must be
used. Standard motors may cause explosion or fire
in hazardous areas.

AA'ITEHTIGH

The air inlet and outlet of the motor must be kept
clear at least 20cm from the wall or other objects to
allow sufficient cooling.

2.5 Foundation

The user is fully responsible for preparing the foundation
of the motor.

The foundation should be designed so that it is
sufficiently above ground level, properly drained and
rigidly supported on all four feet with no vibration. When
height difference is spotted among feet, make use of
bolts, studs or shim plates to adjust.
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/\ WARNING

Check the direction of rotation and grounding
installations before supplying power to the motor.

2.6 Connection and alignment of the motor
m Direct connection
Axially and radially align the shaft centers of the motor
and the driven machine. When fitting the coupling on to
the shaft, apply sufficient lubrication on to the area and
press fit by hammering softly with a mallet or a similar
tool.
The connection method and tolerance of alignment per
type of coupling are as per Figure 1.

"

] [
- - -

Figure 1: Direct coupling alignment
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whereas, D: Diameter of larger pulley(mm),
d: Diameter of smaller pulley(mm),
c: Distance between shafts (mm),
Td: tension load (kgf),
t: Linear distance (mm)

Figure 3: V-belt tension and speed

When the belt tension is too low, it may lower the
transmission efficiency by causing vibration or slippage.
The permissible range of belt tension when vertical load
is applied to the center point of the belt’s linear distance
can be calculated with the constant 0.016 as per below:
Permissible range of tension (6)= 0.016 x t (mm)

Tolerance Rigid Coupling Flexible Coupling
| ]
A <0.03mm <0.05mm n ATTENTION
B <0.03mm <0.04mm |
X 0 Per instruction of the
coupling manufacturer

m Belt connection

Align the shaft ends of the motor and the driven machine
so that the centers of the pulleys are in line with each
other and in perpendicular with the shafts, as illustrated
in Figure 2.

When fixing the pulley on to the shaft, apply sufficient
lubrication on to the area and press fit by hammering
softly with a mallet or a similar tool.

Selection of pulleys and V-belts should be made
according to KS C 4202, or other relevant standards. It
is important that installation and operation are carried
out as per KS C M 6535, or other relevant standards, as
the diameter of the pulley and the tension of the belt
greatly affect bearing balancing and shaft solidity. For
further information, please contact Hyosung.

BT

FLLLEY WRRTEAL FERTI R FoLLEY

Figure 2: Belt-pulley alignment

The tension of the V-belt drive can be calculated as per
Figure 3. The principal speed limit is 30m/sec.

When using a belt drive, select the right type and
specification according to KS or other relevant
standards. Refer to Attachment 1: Recommendation
on V-Belt Selection.

Take special attention to the alignment of the pulleys
and tension of the belt. It is necessary to install a
protective net around the machine to prevent injuries
caused whenever using a belt drive.

AA'ITENTIDH

Do not use belt drives for 2P motors with power
ratings higher than 7.5kW and motors for direct-

coupling. It may result in shaft rupture.

3 Operation

3.1 Main connection

The motor control circuit, overload protection device and
grounding are to be in accordance to relevant electric
standards. Wiring and connection must be done and
verified by qualified personnel.

Check that the power and frequency to be supplied are
in accordance with the motor nameplate.

When connecting the lead wires in the terminal box,
make sure insulation is properly done and always close
the cover of the terminal box after each work to avoid
electric shocks.
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/N WARNING

The main connection must be done according to the
diagram on the name plate. Do not bend or pull the
lead wires by force as it may cause fire or electric
shocks from internal short circuit.

AhTrEHTlﬂM

— Excessive variation in supply voltage (over £10%)
and frequency (over #5%) can cause lack of
torque, overheating and other problems in
operation.

- Voltage drop can occur in proportion to the
distance of distribution cables. Voltage drop
should be minimized to under 2%.

- The starting method should be appropriately
selected in regards to the load conditions in order
to avoid starting failures due to lack of torque.

- Y-A Connection must be made at the control
panel. Operating for a long time in Y connection
can cause winding damage.

- When using a Y-A starter, a switch must be
installed on the primary circuit and it must be left
open when not in use.

— When continuous power is supplied to the motor’s
primary circuit, creeping discharge.  may
deteriorate and damage the insulation. So be
cautious at all times.(Apply 3 contactor method by
primary circuit electro-magnetic switch.)
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If the recommended resistance value is not attained, the
winding is too damp and needs to be thoroughly dried
before commissioning. For further information, please
contact Hyosung.

AA'I‘I'ENTIDM

When a motor has been stored for a long time,
bearing and insulation resistance must be checked
before using.

3.4 Initial start-up

Consecutive starting can overheat the motor or cause
other damage. When consecutive starts are required, let
the motor have enough time to cool down in between
the starts.

Check the direction of rotation on no load and also
check the bearing for any abnormal sounds. When
excessive noise, vibration or abnormal sounds (clicks or
hits) are detected, stop the motor immediately and
contact Hyosung.

If overheated during operation, the temperature rise limit
needs to be checked once again.

When the motor starts up smoothly, gradually increase
the load to full.

3.2 Direction of rotation

Check the direction of rotation before operating with the
motor uncoupled.

To alter the direction, interchange any two connections
on the supply cables. If the motor has a unidirectional
fan, it needs to be operated only in the specified
direction or the fan needs to be reversely installed. For
assistance, please contact Hyosung.

3.3 Insulation resistance

Measure insulation resistance of the stator winding with
a Megger tester (500V DC) and make sure that the
value is above the minimum level which is 5MQ at 40°C
winding temperature. When ambient temperature rises,
the minimum level of insulation resistance needs to be
corrected in relation to their inverse proportion.

(Refer to IEEE 43)
Rc = KTRT
whereas, RC: Insulation resistance (MQ) corrected to 40°C,
Rz Insulation resistance (MQ) at temperature T °C.
K7 Insulation resistance coefficient at temperature T C

(Kr= (0'5)(40-7)/10)

BWARHIHG

- In case of a black out, turn the main power supply
off to prevent any unexpected accidents from
auto-restarts.

- Do not make physical contact with a running
motor whose surface is very hot. It can cause
serious injuries and burns.

AA'ITEHTIDM

- Do not operate the motor above the rated current.
It may cause damage to the motor from overload.

- Running a standard motor designed to run at
standard frequency with a variable speed drive
(VSD) may cause damage to insulation and
cooling functions depending on operation
conditions. When VSD operation is required, the
motor must also be rated for such use.

- If the motor does not start operating within 15
seconds (in D.O.L connection), immediately shut
off the power supply as overcurrent may damage
the motor. For more detailed information, please
contact Hyosung.
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4 Maintenance & Repair

4.1 Maintenance

Short time duty with consecutive starts generates more
heat than continuous duty and affects the lifespan of the
rotor as well as winding insulation. Thus, when running
on loads that require consecutive starts can cause
winding damage to a standard motor designed for
continuous duty. If detailed information is needed,
please contact Hyosung.

If motor is found to be overheated, immediately stop the
operation and inspect the motor according to the Table
1. Troubleshooting.

Set up a regular maintenance schedule to check and
maintain the condition of the motor with focus on
cleanliness, insulation, bearing and vibration.

When excessive noise and vibration are detected,
investigation needs to be done to identify and eliminate
the root cause.

In case of a flameproof motor whose gaps between joint
parts are very tight, re-assembly must be done using a
torque wrench. After tightening the bolts with even force,
check the gaps with a clearance gauge to allow smooth
turning of the shaft. Make sure that there is no
interference when turning before connecting the motor
to the driven machine.

N\ WARNING

— The power must be turned off before commencing
any maintenance work and opening the terminal
box to prevent electric shocks.

— Do not alter any parts without prior instructions
from Hyosung. It may cause abnormal operation
or serious physical damage. If this was found to
have been done, the warranty will not be applied.

4.2 Standby motors
If the motor is in standby for a long time, the following
precautions shall be taken to avoid damages to the

motors.

1) After receiving motor, the shaft must be rotated
every 2 weeks for a few minutes by means of
starting system or at least 10 rotations by
means of hand.

2) If motor is stored for a long time more than 6
months, in case the motor has grease nipple,
the bearings shall be regreased at least every
six month, while rotating the shaft(if there is
transport lock, be sure to remove it before
rotating).

3) If motor is stored more than 2 years, it is
recommended to disassemble, wash, inspect
and relubricate the bearings(for sealed type
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bearings, it is recommended that bearings be
replaced).

4) All other instructions in this manual shall be
followed additionally, if these are not followed,
the damages will not be covered by warranty.

4.3 Bearing lubrication

Motors with permanently greased (shield type) bearings
come with sufficient grease but regreasable (open type)
bearings may need additional regreasing before the
initial use.

Open type anti-friction bearings need regular regreasing
to prevent possible accidents that can occur from
excessive friction. Regreasing intervals may vary
according to the environment and operation conditions.
Standard bearing regreasing intervals and amounts can
be found in Table 2 Regreasing standard

It is also important to keep the bearing housing free of
dust and the grease free of contamination.

Avoid mixing different types of grease and, in tough
operating  conditions, regreasing intervals are
recommended to be shorter than standard. In extreme
conditions and when the motor is vertically mounted,
halve the interval in the table.

If the ambient temperature is too low or too high
compared to the standard, please seek consultancy
from Hyosung.

Regrease the bearing with the grease outlet plug open
and while the motor is at a stop. If it is inevitable to
regrease the motor while running, take special care to
grease only the appropriate amount as excessive
grease may allow leakage into the motor frame
damaging the winding and insulation.

5 Disassembly & Assembly

5.1 Disassembly sequence

1) Turn the power off.

2) Open the terminal box.

3) Disconnect all cables connected to the motor.

4) Uncouple the motor and the driven machine.

5) Undo the bolt on the motor base.

6) Transport to work site.

7) Disassemble the grease nipple if an open type
bearing.

8) Disassemble the terminal box.

9) Disassemble the fan cover and fan.

10) Undo the bolt on the bearing housings of DE
and NDE.

11) Disassemble the brackets on DE, NDE and the
inner bearing cover. (Take care not to damage
the core or the winding whilst doing so.)

12) Separate the stator and rotor.
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5.2 Assembly sequence
Assemble in reverse sequence to disassembly.

AA‘I‘I'EHTI{]N

— Assembly and disassembly should not be done
by a single worker. Always work in more than a
pair.

- When disassembling the motor, put aside the
parts and components in order they were taken
off so that there is no confusion when
reassembling.

- Take care that the bearing, winding and other
important parts are kept free of dust,
contamination and external force.

- Repair and disassembly should be done by
qualified personnel in case of dangers from
shock, fire and physical injuries.

6  Warranty

6.1  Warranty period and coverage
The motors, when operated under the conditions
recommended by Hyosung in this manual, are
warranted for two (2) years from shipment date. When
shipment date or start-up date is not clear, the base date
shall be the manufacturing date on the nameplate of the
motor.
However, this warranty does not apply to products,
which have been subject to the following:
1) Customer’s misuse
2) Inadequate installation conditions
3) Inadequate ambient’ temperature (-15°C to
+40°C except when designed otherwise)
4) Improper installation including obstruction of air
flow around the cooling fan and air in/outlets
5) Operation at unrated voltage and frequency
6) Modification or alteration by those other than
authorized Hyosung personnel
7) Natural calamities or fire
manufacturer is at force majeure
Repair or replacement of parts or components carried
out by authorized Hyosung personnel does not give
extension to the motor’'s warranty period except for
when agreed otherwise.

under which

6.2 Service after warranty period

All investigation and repair works after the warranty
period is subject to additional charges. Also, the above-
mentioned cases that are not covered by warranty are
also subject to additional charges. For detailed
information, please contact Hyosung Customer Support
center.
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6.3 After Sales Support
When contacting us for whatever reason, whether it is
asking questions, requesting repair works, ordering
spare parts, please check the following information
beforehand:
1) Nameplate
A. Serial number:
B. Model type:
C. Power/Poles/Voltage/Frequency:
2) Environment
A. Type of driven machine (load):
B. Installation site:
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Table 1: Troubleshooting

PAGE 106 OF 127
Hyosung Industrial Machinery PU — LV Motors

Trouble Possible causes

What to do

Motor fails to start Cables have been disconnected.

Re-connect.

Switch contact failure

Check and repair contact parts of the switch.

Stator coil failure

Contact Hyosung Customer Support Center.

Fuse failure Check the appropriate capacity for the fuse and replace.
Open circuit in winding Check for loose wiring or contact Hyosung.

Overload Reduce the load to rated level.

Damaged bearing Replace bearing or contact Hyosung.

Damaged shaft Belt connection angle is too small.

Adjust the diameter of the pulley.

Belt tension is too weak.

Adjust the tension of the pulley.

Load point is far from the motor.

Adjust the load point closer to the motor.

The shaft center of motor and
driven machine is misaligned when
directly connected.

Align the center of motor and the driven machine.

Motor is too frequently started.

Reduce the frequency of starting.

Noise and vibration External vibration and shock

Remove external vibration.

Weak foundation

Fortify the foundation.

The shaft center of motor and
driven machine is misaligned when
directly connected.

Align the center.of motor and the driven machine.

Coupling ends are unbalanced.

Balance the coupling ends.

The centers of the pulleys are

Align the centers.

misaligned.

Foreign particles on the rotating | Check ‘and clean the rotating parts for dust or foreign

parts particles

Single phase operation Check the connection circuit for proper three phase
operation.

Unbalanced voltage

Check with the grid operator or power supplier.

Vibration from load

Check the load (driven machine) for the cause of vibration.

Unbalanced load

Check the load (driven machine) for proper balancing.

Bearing failure

Contact Hyosung Customer Support Center.

Belt tension is too weak.

Adjust the tension of the pulley.

Switch contact failure

Check and repair contact parts of the switch.

Overload Reduce the load to rated level.
Stator coil failure Contact Hyosung Customer Support Center.
Entry of foreign particles Contact Hyosung Customer Support Center.
Motor overheat High ambient temperature Facilitate ventilation.
Obstruction Remove any obstacles within 20cm from the motor.

Voltage drop

Adjust the thickness and length of the cables and and
consult with the grid operator or power supplier.

Single phase operation

Check the connection circuit for proper three phase
operation.

Overload

Reduce the load to rated level.

Motor is too frequently started.

Reduce the frequency of starting.

Moment of inertia of the load is too
big.

Contact Hyosung Customer Support Center.

Cooling fan is damaged.

Contact Hyosung Customer Support Center

Ventilation inlet or outlet is blocked.

Contact Hyosung Customer Support Center.

Unbalanced voltage

Check with the grid operator or power supplier.

Inappropriate relay capacity

Replace with a compatible relay.

Y-D start was applied to a motor
that does not support such.

Use a 3 contactor method.

Stator coil failure

Contact Hyosung Customer Support Center.

Bearing overheat Belt tension is too weak.

Adjust the tension of the pulley.

Bearing failure

Contact Hyosung Customer Support Center.
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Grease has been deteriorated from
heat or has been polluted.

Contact Hyosung Customer Support Center.

High ambient temperature

Facilitate ventilation.

Environment is high in humidity and
very oily.

Protect the motor from moisture and oil.

Obstruction

Remove any obstacles within 20cm from the motor.

External vibration and shock

Remove external vibration.

The shaft center of motor and
driven machine is misaligned when
directly connected.

Align the center of motor and the driven machine.

Belt connection angle is too small.

Adjust the diameter of the pulley.

Load point is far from the motor.

Adjust the load point closer to the motor.

Foreign particles on the rotating
parts

Check and clean the rotating parts for dust or foreign
particles

Thrust is too big.

Reduce the thrust.

Unbalanced load

Check the load (driven machine) for proper balancing.

Cooling fan is damaged.

Contact Hyosung Customer Support Center.

Ventilation inlet or outlet is blocked.

Contact Hyosung Customer Support Center.

Irregular rotation

The centers of the pulleys are
misaligned.

Align the centers.

Voltage drop

Adjust the thickness and length of the cables and and
consult with the grid operator or power supplier.

Activation of
protective relay

Voltage drop

Adjust the thickness and length of the cables and and
consult with the grid operator or power supplier.

Single phase operation

Check the connection circuit for proper three phase
operation.

Inappropriate relay capacity

Replace with a compatible relay.

Stator coil failure

Contact Hyosung Customer Support Center.

High ambient temperature

Facilitate ventilation.

Obstruction

Remove any obstacles within 20cm from the motor.

Pulley interrupts cooling motor Apply vent to pulley

Cables have been. disconnected. Re-connect.

Switch contact failure Check and repair contact parts of the switch.
Improper grounding Check and fix grounding.

Unbalanced voltage Check with the grid operator or power supplier.
Overload Reduce the load to rated level.

Motor is too frequently started.

Reduce the frequency of starting.

Moment of inertia of the load is too
big.

Contact Hyosung Customer Support Center.

Bearing failure

Contact Hyosung Customer Support Center.

Short circuit

Improper grounding

Check and fix grounding.

Stator coil failure

Contact Hyosung Customer Support Center.

High humidity

Contact Hyosung Customer Support Center.

Environment is high in humidity and
very oily.

Protect the motor from moisture and oil.

Low insulation
resistance

High humidity Contact Hyosung Customer Support Center.
Environment is high in humidity and | Protect the motor from moisture and oil.
very oily.

Stator coil failure

Contact Hyosung Customer Support Center.

External vibration and shock

Remove external vibration.

Y-D start was applied to a motor
that does not support such.

Use a 3 contactor method.

ITALIC : CAUSES ARE LESS RELATED THAN NON-ITALIC CAUSES
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Table 2: Regreasing standard
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Amount to be

Be;';ng Initial charge(g) regreased while Regreasing intervals(hr)
) running(g)
2P 4P 6P 8P
6212 65 30 1200 4000 6500 9000
6222 320 70 - 1500 3500 5500
6312 100 40 1200 3500 6000 8000
6313 120 45 1200 3000 5500 7500
6314 150 50 1200 3000 5000 7000
6316 210 60 1200 2500 4500 6500
6317 240 65 - 2500 4000 6000
6319 320 75 - 1500 3500 5500
6311 80 35 1200 3500 6000 8500
6320 370 80 - 1500 3500 5000
6322 510 90 - 1000 3000 4500
NU313 45 - 1500 2500 3500
NU314 50 - 1500 2500 3500
NU315 55 - 1000 2000 3000
NU316 60 - 1000 2000 3000
NU317 65 - 1000 2000 3000
NU318 70 - 1000 2000 2500
NU319 75 - 900 1500 2500
NU320 80 - 800 1500 2500
NU324 100 - 500 1000 2000
NU220 60 - 1000 2000 3000
NU222 70 - 1000 2000 3000
NU224 85 - 800 1500 2000

- Regreasing intervals are subject to change depending on site condition and load condition.

- In case the motor has regreasing information name plate, the name plate has priority.

Page | 10
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Attachment 1: Recommendation on V-Belt Selection
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MOTOR STANDARD V-BELT Narrow width V—belt
Rated Factor Diameter Width of Factor Diameter Width of
Belt of Pulley Belt of Pulley
Output Pole Tvoe of Pitch Pulley T of Pitch Pulley
(kw) M Belt ( (mm) ype Belt c (mm)
mm) (mm)
0.2 A 1 75 20 3V 1 71 17.4
0.4 A 1 75 20 3V 1 71 17.4
0.75 A 1 80 20 3V 1 71 17.4
1.5 > A 2 80 35 3V 1 75 17.4
2.2 A 2 90 35 3V 1 75 17.4
3.7 A 3 90 50 3V 2 75 27.7
5.5 A 3 112 50 3V 3 75 38
7.5 A 3 132 50 3V 4 80 48.3
0.2 A 1 75 20 3V 1 71 17.4
0.4 A 1 75 20 3V 1 71 17.4
0.75 A 1 80 20 3V 1 71 17.4
1.5 A 2 90 35 3V 2 75 27.7
2.2 A 2 100 35 3V 2 75 27.7
3.7 A 3 112 50 3V 2 100 27.7
5.5 B 3 125 63 3V 3 100 38
7.5 B 3 150 63 3V 3 125 38
11 4 B 4 160 82 3V 4 125 48.3
15 B 5 170 101 3V 6 125 68.9
18.5 B 5 200 101 3V 6 140 68.9
22 B 5 224 101 3V 6 160 68.9
30 C 5 224 136 5V 4 180 77.9
37 C 6 224 161.5 5V 4 200 77.9
45 C 6 265 161.5 5V 4 224 77.9
55 C 7 265 187 5V 5 224 95.4
75 C 8 315 212.5 5V 6 250 112.9
90 — — — > 5V 6 250 112.9
0.4 A 1 80 20 3V 1 71 17.4
0.75 A 2 80 35 3V 1 75 17.4
1.5 A 2 100 35 3V 2 75 27.7
2.2 A 3 100 50 3V 2 90 27.7
3.7 B 3 125 63 3V 3 100 38
5.5 B 3 150 63 3V 3 140 38
7.5 B 4 150 82 3V 4 140 48.3
11 B 5 170 101 3V 5 140 48.3
15 B 5 224 101 3V 6 160 68.9
18.5 6 C 4 224 110.5 5V 3 180 60.4
22 C 5 224 136 5V 4 180 77.9
30 C 5 265 136 5V 4 224 77.9
37 C 6 265 161.5 5V 4 224 77.9
45 C 7 280 187 5V 5 224 95.4
55 C 8 300 212.5 5V 6 250 112.9
75 D 6 355 233 5V 6 315 112.9
90 D 6 400 233 5V 6 355 112.9
110 D 7 400 270 8V 4 355 123.8
132 D 7 475 270 8V 4 400 123.8
30 C 6 265 161.5 5V 5 224 95.4
37 C 7 280 187 5V 5 250 95.4
45 C 7 315 187 5V 6 250 112.9
55 8 D 5 355 196 5V 6 280 112.9
75 D 6 400 233 5V 6 355 112.9
90 — - — — 8V 4 355 123.8
110 — — — — 38V 4 400 123.8
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ERHYOSUNG

Contact us

Homepage
www.hyosungpni.com

Address
303, Gongdan-Ro, Seongsan-gu, Changwon-si, Gyeongsangnam-do, 642-290 Republic of Korea

Hyosung Customer Support Center
m  Incheon T: +82-(0)32-887-9527, 6558 F: +82-(0)32-887-9688
m  Changwon T: +82-(0)55-279-7024 : +82-(0)55-279-7030
m  Hotline (Toll-free) T: 080-024-8282 (Domestic only)

n

Hyosung Sales Team
m  Global Sales T: +82-(0
m  Domestic Sales T: +82-(0
m  Domestic Agent Sales T: +82-(0
m  Plant & Marine Sales T: +82-(0

2-707-6584
2-707-6321
2-707-6421
55-268-8571

. +82-(0)2-707-6444
. +82-(0)2-707-6444
. +82-(0)2-707-6447
- +82-(0)55-268-8579
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Appendix C. Belt Tension Value
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BELT TENSION VALUE

DEFLECTION FORCE (Min.)

DEFLECTION FORCE (Max.)

\o. TEN NO. FG::E :ITZ)E (NEW BELT) (NEW BELT) BELT D(IrEnFnI;;ECTION
N KGf N KGf
RECYCLE COOLER
! & LUBE OIL COOLER 150 160 16.3 176 18.0 2141

"B" (Deflection)
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Appendix D. Lubricant List




LUBRICANT SCHEDULE
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Lubricant Specification Initial Refilling Charge Yearly No. of Total
. Part Charge . ) Quantity
No. Name of Equipment . ' Consumption | Equipment .
Lubricated Quantity Supplied
(g/Set) (Set)
Recommended by ( ) Equivalant (9/Set) | Interval / Set 9)
Vendor q (month) 9
UPPER
RECYCLE & . .
1 LUBE OILCOOLER BEARING Shell / Alvania EP2 Mobil / Polyrex EM 380 3 30 120 6 720
(UCF316)
LOWER
RECYCLE & BEARING : ;
2 LUBE OILCOOLER (#22316K + Shell / Alvania EP2 Mobil / Polyrex EM 700 3 60 240 6 1440
H2316)
. Shell /'Aivania RL3
MOTOR
3 6314C3 Mobil / Polyrex EM SKE LGHP?2 150 4 50 150 6 900
4 MOTOR 6312C3 Mobil / Polyrex EM | "Snell/ Aivania RL3 100 4 40 120 6 720

SKF LGHP2

- LAST ITEM -
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Appendix E. Pulley Drawing & Tooth Belt Specification




DRIVEN PULLEY

( 2646-14M-20
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REMARKS

P.C.D #1176.47 V6 TAP DP10 S .
(oN3) #7 DRILL THRU \ g
4 ———————— —+ — g P d4 / ; A" S
W7 | ol \ ‘ yl ‘ N
NT 7 3 \ / ! % w
::; 7 #1134 <
1134 PCD 1148 & &
91194
#1194
< |8
2-1/2" TAP DP 1-1/2" g )
3-1/2" TAP DP 1-1/2" For removing from shaff DETAIL-"A" 3 &
For tightening on shaff Bushing half of hole threaded —_— ) 3
Hub half of hole threaded Hub half of hole not threaded >
Bushing half of hole not threaded
Wrench Torque Values 1000 lb-in
- A
|2 |=
}
. i
+-L¥s _
s ]
WD
64 = AN
=
2| =
DETAIL OF ”TAPER BUSH” (B =
= =
© |
o
[
\
() DRAWING SCALE : N/S
()| ST screw Iy TRy 3 ~y @S PTS PURCHASE ORDER QUANTITY : 6 SETS
PROJECT NAME / ITEM NO.
(2) DN BUSH #3525- 70 1 SL5C Phosphate coating| ryoc anc( f [EEmr s
1. ALL DIMENSIONS IN MILLIMETERS UNLESS OTHERWISE SPECIFIED
@ DN PULLEY 264G-14M-20 1 FC25 Painting PROJECTIQN |2 NOT MENTIONED DIMENSIONS - ACCORDING TO STANDARD THAILAND HINKONG
NO NAME SPECIFICATION Q'TyY MATERIAL REMARKS




DRIVER PULLEY vV (W YW )

( 376-14M-20 )

2-5/8" TAP DP 1-1/4"

For tightening on shaft

Hub half of hole threaded
Bushing half of hole not threaded
Wrench Torque Values 800 lb-in

5/8" TAP DP 1-1/4"

For removing from shaft
Bushing half of hole threaded
Hub half of hole not fthreaded
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2015 Power Transmission Products Overview

At Continental ContiTech, we are committed to helping you improve
your bottom line. That is why we provide a team of drive system
specialists, a wide range of products and maintenance tools to help
ensure your mechanical belt drive systems run as efficiently as
possible. Three simple steps can help you save energy, increase
productivity and keep your systems operating at their best:

Competence for facility-wide improvement.

4 r As an industry-leading manufacturer of Continental ContiTech’s branded synchronous
and V-configured power transmission belts, we will help you enhance productivity and
operational savings, reduce noise and lower energy costs.

wer

Recommendations that deliver value.

11 . p -‘-:\}/ 4 With a large selection of industry-leading drive components, we will help you reduce
£ . ’ energy consumption and maximize efficiencies.

'f-f.‘: # .:.‘-‘ﬁ,\:‘-"‘f' -I"J
- E Hands-on training to ensure longevity.
_ﬁ&& Our Continental ContiTech Technical Managers offer a full training curriculum, providing

you access to the latest in installation and maintenance best practices.

See how the 3 E’s have enhanced efficiencies for operations
like yours at realptpresults.com.

ContiTech
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2015 Power Transmission Products Overview 3

We Provide Much More than Quality Products

SilentSync®

Falcon Pd®

(Ontinental 3

Innovative Products

Continental ContiTech is an industry leader with an enviable history of product
innovation and power transmission industry firsts, including:

Falcon Pd® synchronous belts are setting the new standard in synchronous belt drive systems.

SilentSync® enhanced premium synchronous belts, with a patented Helical Offset Tooth
(H.OT) design for reduced naise, reduced vibration and increased efficiency have increased
horsepower and temperature ratings designed to perform.

MaximizerPro™ Drive Selection Analysis software program for easy, accurate selection of
the best money-saving components for your application.

Wedge TLP™ provides an advanced homogeneous construction, allowing unprecedented
performance that requires,virtually no maintenance.

Torque Team Plus® belts with the strength and power transmission capacity to replace large
chain drives.

Poly-V® belts with nylon fabric rib facing, fiber-loaded rib compounds and fully machined
rib surfaces.

Equally important, the research and development that produced these dramatic improvements
is a continuing process. We continue to have a multitude of new innovations that are being
developed at our Research and Development Center in Lincoln, Nebraska.

That means our branded Power Transmission Products will
continue to meet the increasing demands for improved
drive efficiency, long belt life and competitive costs.




2015 Power Transmission Products Overview

Our distributors are committed to providing you the absolute
best in products and service. They are thoroughly trained on
Continental ContiTech belting and stand ready to meet all
your power transmission needs.

These distributors are backed by a staff of sales representatives
specially trained and qualified to conduct in-depth studies of
your current operations. In addition, sales representatives and
our distributors have access to powerful computer programs
needed to optimize your current drive/belt applications.

Take comfort in the high level of service, delivery and technical
expertise that only comes from a local source backed by

a manufacturer with advanced worldwide research and
production capabilities.

We can provide you with the tools and services to reduce your
operating costs associated with power transmission products.
Through training and drive analysis software, we can show you
how to eliminate problem drives that are bringing down

your productivity.

Whenever you need it, wherever you want it, customized
training is available for your associates. From maintenance and
installation clinics to in-depth training on analyzing failed power
transmission products, our distributors and sales representatives
can give you the guidance needed to choose, install and
maintain your power transmission products:

ils
From initial installation to routine maintenance checks, we
offer the tools that make your job easier. Simple to use, reliable
and more important, keeping your operations productive
and efficient.

DRIVE{*CHANGE

MAXIMIZING YOUR EFFICIENCY

With Continental ContiTech, you are much more than a customer.
You are an integral piece to success. We pledge to support you with
quality products, inventory, service, technical help and more.

Continental ContiTech has a tradition of product excellence. Along
with our extensive distributor network, Continental ContiTech
forms a team second to none in total product and service offerings.
Our goal is to supply you with the best products.

We are constantly looking for ways to help you save money on your
existing processes, combining your expertise with our knowledge
of power transmission products to make every operation as
efficient as possible.
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We are proud to offer you the very finest “problem solvers”

in the industry. All our distributors are factory-trained in the
applications of the products we manufacture. Our professional
design engineers are also available for consultation by calling
your sales representative. Their combined knowledge and
experience are there for you around the clock.

Customer satisfaction is foremost in our guiding principles.

It shows in our services. It shows in our products. Most
importantly, it shows in the unparalleled customer quality rating
our branded power transmission products have received from
several key OEMs.

We have determined that the surest route to customer
satisfaction is through.a constant effort to improve. This
commitment guarantees the quality of Continental ContiTech
products, our services, deliveries and more - both now and in
the years to come.

1ISO 900 TNeerti

With state-of-the-art manufacturing facilities around the

world, we have the capability of meeting market demands by
strategically sourcing product to fill the product supply pipeline.
You can also count on the same quality product no matter
where in the world our products originate.

ISO 9001 is one of the most widely accepted international
standards for quality. Our belt manufacturing plants are all
ISO 9001 certified.

Our pledge is a simple one: Quality service that you can always
depend on. It is a commitment from us and our distributors
to you.

Drive Change®™ is a program we promote to maximize efficiencies,
reduce maintenance costs and increase your productivity. We
know that it only takes minor improvements in drive efficiency to
improve your facility’s efficiency with each energy dollar spent.
To pinpoint the improvements, we have developed easy-to-use
software programs such as MaximizerPro™ With MaximizerPro"
mechanical drive costs can be analyzed, thus identifying the best
drive belts for your needs.

In many instances, Drive Change®™ involves upgrading your drives
to the latest innovative belt technology that allows for increased
efficiency and reduced cost of operation. For example, upgrading
from a standard Classical V-belt to a Narrow V-belt can reduce
hardware and maintenance costs while increasing horsepower
and load-carrying capabilities. To take it a step further, V-belts
could be replaced altogether with a premium synchronous belt
like SilentSync® or Falcon Pd? permitting less maintenance and
more efficiency.

ContiTech
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Banded Synchronous

V-Belt

Specialty Bushing Hardware

Automotive & Truck

General Information
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Allowing the user to have Continental ContiTech
belt specifications and information right at
their fingertips

This exciting program is now available in three ways:
desktop and web-enabled or a convenient mobile app
for popular devices. It makes drive recommendations a snap. With MaximizerPro™ drive
requirements specified by the user are matched with available belts, sprockets, pulleys and
bushings. Working like an equation for improved performance, MaximizerPro™ takes specific
physical data and calculates how the system can be upgraded with multiple options for

belt drive designs. These options address the end-user’s goals related to energy efficiency,
quieter operation, increased output and extended life, to name a few.

el

DriveY Selection Analysls Program

ata'eolleChi

Allows you to gather all of the drive specifications required to run the
selection program. Specifications include:
» Drive operation time

Horsepower load

DriveR and DriveN rpms
» Center distance

Service factor

Energy cost

Provides an easy way to view, sort and print the resulting selections. From
the maximization screen, drive selections can be sorted by:

Face width Belt speed

Noise level Drive cost index

Energy cost Energy payback feature

Service factor “Where to Buy” - Distributor locator

Provides printable pertinent information for the selected drive. Information
available from the detail screen includes:

Belt, sprocket and bushing part numbers

Engineered drawings on all drive part numbers (where applicable)

Drive layout

Installation and maintenance tensioning

[= EI MaximizerPro™ is available by visiting our website
PEhatlH - at www.contitech.us/maxpro.

Download mobile App

ContiTech
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Power Up the Value

DRIVE{CHANGE

Get the perfect mix of technology, tools and training designed to MAXIMIZING YOUR EFFICIENCY
increase value with each purchase of power transmission products.

With Continental ContiTech and our distributors, we offer an exclusive,
all-encompassing Drive Change®™ program that optimizes the life and performance of
your belt drives. Drive Change™ is our way of ensuring you are up-to-date on required
installation and maintenance tools and procedures necessary to maximize plant
operations and optimize output where belt drives are used to transfer power. Schedule
an in-plant seminar with your sales representative and dedicated distributor. The next
step is yours.

Fast, convenient and attaches in a few seconds, delivering a
highly visible sight line.

When the laser line lies within the target openings, the pulleys/sprockets are correctly
positioned. The result is a fast and precise alignment. Power transmission belts
including synchronous, V-belts, flatbelts and more can be aligned equally well. The
smart design of the magnetic attachment surface also allows for alignment of both
small and large sheaves. For nonmagnetic pulleys, double-sided tape can be used to
affix the tool for an added range of applications:

Key features & benefits
Mobile version for popular/mobile phones and tablets
Detects both radial and axial misalignment
Easier to use than conventional methods of misalignment detection
Affixes to most pulley and sprocket types
Also suitable for nonmagnetic pulleys and sprockets
Single operator friendly

Provides a simple, repeatable and reliable method for tensioning
belts using optical technology.

TensionRite® Belt Frequency Meter displays the natural vibration frequency of a belt
SO you can closely monitor belt tension. The device calculates the corresponding belt
tension in either English or SI units.

'|u5u-_--'.1!_-'.‘-|'.1) ]

o

Key features & benefits
Light optics-based tensioning
Quartz crystal-based solid-state circuitry
Direct vs. indirect measurement of vibration frequency
Meter range matches “real-life” belt installation parameters
Can be used with all belt types

ContiTech
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V-Belt

Specialty Bushing Hardware

Automotive & Truck
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Power Up the Value

Maximize your energy savings.

MaximizerPro™ is the newest and most powerful version of our exclusive drive system
analysis software. Still as simple and intuitive to use as ever, MaximizerPro™ has all the wﬁﬂ
features you have come to know, plus some new, powerful upgrades. Data entered L 2 Yy
into the software is cross-checked against MaximizerPro™'s robust database of
available belts, sprockets, pulleys and bushings. The resulting customized report
outlines specific products that can help you reach maximum efficiency and energy

savings. MaximizerPro™ can enhance your drive systems the first time and every time. ‘ :'.
Key features & benefits

Mobile version for popular mobile phones and tablets
New online version is always up-to-date

“Preferred solutions” option for most efficient drive designs
Improved screen layouts for quicker navigation

Energy consumption displays for specific drives

More comprehensive tensioning parameters

When used with a straight edge or tight string, can be an aid in
setting the proper belt tension for a drive system.

The relationship between deflection and belt span has been incorporated in the index
scale printed on the face of the gauge. This eliminates one calculation associated with
the tensioning operation.

_..‘T_-r-—'-"__"—'__r‘_ 1
[ @ntinental®

(N

Key features & benefits
Quickly helps determine belt tension
Compares force measured with recommended values for your application
If values are not equal, simply adjust the belt tension and repeat force measurement
until measured force matches target value

ContiTech
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synchronous

Synchronous or Positive Drive (Pd®)
belts are a relatively new concept
in power transmission belting
evolution. These belts combine the
advantages of chain and gear with
the advantages of V-belts, but
without the limitations usually
associated with these conventional
types of drives. There is minimal
elongation, no metal-to-metal
contact and no constant lubrication.
Synchronous belts are amazingly
versatile with possible applications

on drives up to 600 horsepower and

from speeds under 100 feet per

minute to over 6,000 feet per minute.

Pd® is the term applied to our
synchronous belts and their method
of power transmission. As the name
indicates, Pd® belts make possible
power transmission that is efficient
and accurate to a precise degree.

Pd® belts also make possible
important savings in weight, space
and construction without the
sacrifice of efficiency. They are
adaptable to almost any type of
power transmission drive from
printers to heavy industrial milling
machines and grinders.

Engineered and manufactured with
extreme care with pitch, tooth depth,
width and other measurements
accurate to a precise degree,

Pd® belts are highly engineered
products. The materials used in
these remarkable belts consist of
high-strength tension members,
specially compounded rubber

and proven synthetic fabrics. The
belts are designed to eliminate
excessive heat build-up and
operate efficiently.
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The evolution of the Pd® belt line

Continental ContiTech manufactures several different designs
available as open end constructions and in dual-sided constructions.

Positive Drive Pd® is our trademark line of trapezoidal tooth profile synchronous
belts. These belts were the first profile types developed in the continual evolution of
synchronous drive belts. This Positive Drive product line includes a stock selection
of MXL, XL, L, H, XH, XXH and Metric T pitches. Trapezoidal belts make an excellent
means for transmitting power; however, time and technological advances have led to
the more advanced product lines mentioned below.

Super Torque Pd® represents the next evolution in synchronous drive belt development
in the Continental ContiTech line. The Super Torque Pd® belt has a unique modified
round tooth design that minimizes tooth shear and operates quieter than traditional
trapezoidal tooth profiles. Super Torque Pd® tooth pitches include S3M, S4.5M, S5M,
S8M and S14M and are available as special manufactured parts with minimal runs.

SilentSync® belts and sprockets are a unique technological breakthrough. A patented
Helical Offset Tooth (H.OT.) design provides for continuous rolling tooth engagement,
allowing the SilentSync® System to run quieter with less vibration than any other
synchronous belt available today. With specialized materials, SilentSync® offers a much
higher horsepower and temperature rating than its predecessor. The use of a flange-
less sprocket also ensures more compact, lighter drives with precision performance.

SilentSync® belts and sprockets come in a wide variety of stock sizes with custom
manufactured sizes being available for specialty drive requirements.

Falcon Pd® is a synchronous belt designed to handle increased horsepower, low
torque applications. Falcon Pd® belts feature a high-grade rubber compound. This
blended compound handles temperatures much higher than common polyurethane
belts used in similar applications. Also, it is formulated to resist tooth deformity and
increase tooth rigidity, extending belt life and saving you money. Falcon Pd® belts also
feature a patented cord treatment which provides excellent dimensional stability

and high-impact strength. Falcon Pd® belts can also be used in applications requiring
backside idlers, allowing for greater flexibility in various applications. For ease of
ordering, the Falcon Pd® part number interchanges with the Gates counterpart belt,
making replacement easy.

Hawk Pd? with its strength and unique construction using our advanced compounding
technology, is a line of curvilinear, synchronous belts that offers universal performance
that stands alone. Designed to fit the majority of high-capacity synchronous application,
Hawk Pd® belts fulfill existing drive requirements, matching industrial standards of
belt width and length. With the Universal Profile Design (UPD), Hawk Pd® performs in
the GT® and HTD® profiles, replacing Gates PowerGrip® HTD® and PowerGrip® GT® 2
belts* In addition, Hawk Pd® replaces Carlisle RPP and RPP Plus belts,* running in

RPP sprockets, as well as TB Wood's synchronous QD® profile* The UPD is a simple
solution in satisfying the multitude of belt and sprocket combinations in the market.
Take universal performance to a higher level with Hawk Pd®

Blackhawk Pd® is a high-performance, curvilinear belt that offers maximum
performance in your 8mm and 14mm synchronous applications. Blackhawk Pd® is
precisely designed and can replace existing Carlisle Panther,® Browning® Panther and
TBWood's QT Power Chain® belts, matching competitive offerings of belt width and
length. Dynamic testing of Blackhawk Pd® has shown this durable belt actually lasts
three to four times longer than Carlisle RPP Panther® Maximize the performance of your
timing belt application with Blackhawk Pd® designed to deliver longer life and less
maintenance. Choose the belt that takes performance to greater heights - Blackhawk Pd®

*Trademarks of the Gates Corporation, Carlisle and TB Wood's Incorporated respectively.
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The star of our reinforced rubber BALEON B
power transmission belt portfolio

Falcon Pd® is quickly setting the new standard in synchronous
drive system belting. When compared to conventional
polyurethane synchronous belts, the benefits of Falcon Pd®

become evident.

The ability to operate continuously in temperatures up to 210°F
(98.9°C) and withstand peak temperatures as high as 300°F
(148.9°C), along with being static conductive, help Falcon Pd®
perform in special applications, providing longer life and higher
output to meet your needs.

edtige,t! ail
Falcon Pd® synchronous belts do not require lubrication.often
found in chain drive applications. High-modulus cord members
minimize the need for retensioning normally required in
standard V-belts, reducing your overall-maintenance cost.

Falcon Pd® runs quieter, up to 6dB in operation for a better
environment while offering advanced flex-fatigue resistance to
help extend belt life.

Applications

Any application where a chain drive could be used.

Can also be used with a backside idler when needed, allowing
for additional applications.

Suitable for high horsepower, low torgue drives.

Key features & benefits
Increased horsepower rating up to 36%
Increased continuous operating temperature up to 210°F
(98.9°0)

Part Number: 8GTR-640-12

8 8mm pitch length
GTR Falcon Pd® belt
640 640mm pitch

12 12mm width

> Size for size convenience (example: 8GTR-640-21=Gates
8MGT®-640-21%)

2 Static conductive**
Reduced operating noise levels to comparable belt drives
Exceptional tensile strength for premium performance

> Rubber construction provides better resistance to flex fatigue
Versatility in a wide range of operating temperatures

Power Rating Comparison

140

120 —

100 — —

Relative Belt Power Rating
o)
)

60 — —
40 — —
20
Low Speed High Speed
40 RPM 1750 RPM

Conditions: 14mm pitch belt, 20mm width belt,
32 tooth sprockets

Falcon HTC®
I raicon Pd®

*Contact customer service for availability. Gates, Poly Chain and GT are
trademarks of the Gates Corporation.

**Drive conditions and service variables in combination with time in
operation can result in a loss of static conductivity. It is recommended
that a conductivity check be added to drive preventive maintenance
programs where belt static conductivity is a requirement
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Available Sizes
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8m 1 - 14m T - |_._
8mm pitch SBMM  grm pitch 14mm pitch 9 8mm S ol
Pitch Length (mm) Pitch Length (mm) Pitch Length (mm) Pitch Length (mm) Pitch Length (mm) Pitch Length (mm)
640 1224 2520 994 1960 3500

720 1280 2840 1120 2100 3850

800 1440 3200 1190 2240 3920

896 1600 3600 1260 2380 4326

960 1760 4000 1400 2520 4410

1000 1792 4480 1568 2660 5166

1040 2000 1610 2800 6496

1120 2240 1750 3136 6636

1200 2400 1890 3304

Stock widths: 12mm, 21Tmm, 36mm, 62mm Stock widths: 20mm, 37mm, 68mm, 90mm, 125mm

ContiTech



