'1:' ﬁ%é&i‘t UE 45 /Certificate No.
CHINA CLASSIEICATION SOCIETY FS23PWA00035
L) Al aE
CERTIFICATE OF WORKSAPPROVAL
SEUEWIASE 15 T s | A5 0 R 91 BRI SR A P AR IE 4B T 8172 i 1 6 0 P A

Thisisto certify that the manufacturer stated in the certificate meets the requirements of the standards listed below and is available
with the ability and conditions to produce the products described in the certificate.

H&) /M anufacturer

Doosan Enerbility Co., Ltd.
Hiahil-/Addr ess

22, Doosan volvo-ro, Seongsan-gu, Changwon-si, Gyeongsangnam-do, Republic of Korea

P AAFRIProduct
B
Steel Forgings

Fithiksd:/Notations
/N L.

Nnfk3dE/Approval Standard
L P EARGA MR SIREINEY  (2023) KRIBTHEEG 1R ELT
Chapter 5, Part One of China Classification Society Rules for Materials and Welding 2023 and its Change Notices

HT/1ntended for
AR/ Ships

P in B4/ Product Description
HBEMM/Steel Forgings (M0001)
HFkIName J@: (i) /value PAfT/Unit
FEm A MR /Product Name i 2 SHU S M R 4R 4 | Forgings for Shafting and Machinery

. RN TREGEN A& 424M | Carbon Steel, Carbon—manganese Steel
MEl/Material
and Low Alloy Steel
. HEA<I500 mm, KJF<15000 mm;
#2K: HAE<1500 mm, EF<1500 mm|Shaft: Diameter<C1500 mm;
Length<<15000 mm;
Discoid: Diameter<<1500 mm; Thickness<<1500 mm

AT /Max. Size

i KE & /Maximum Weight 95 t
it 77 X /Forging Method 4 H%%| Open Die Forging
‘{ﬁ“,ﬁzﬁﬁiﬁ/MeltinProcess 4 |Electric Arc Furnace

pisvalid until 20294201104 H/ Jan. 04,2029

; : ‘ ZRHM 20244203 H22H
Issued by i Date Mar. 22,2024

AAEFARYE P E AR AL G R RIUE 2 FTAIET TO— AN, R A o ARBIE 63 U B AL 3G S A 8L FER S 84758
ARG AEFE A ARG SRR NIRRT AT B A E 0 AR o A R BT RRE S () SR PR BE I, T LA AL R S LA 5 460

This Certificate is issued pursuant to the Rules of the Society and related regulation. All pages of the certificate are taken as a whole and are used simultaneously. No
paper certificate page is valid without bearing the stamp of the Society, no electronic certificates is valid without the digital signature, and no copied form of the

certificate is regarded as valid. Any part of the certificate is not to be extracted or abridged by any unit or individual in any form. Related parties who are doubted about Y - :rlll'
the authenticity of the certificate may inquire of the Society or its offices. oL
Form No: WO1. B %7530/ Contact Us, MLAHEE /5 W ¥k/See official web site of the Society Chttp://www.ccs.org.cn) UTN:P024-09115828
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WEF 4 5 /Certificate No. FS23PWA00035

B BB 1Bk, IR, IEKHEIR, KK

KA 44N Ek+mlk, IEk+[AK|Carbon Steel, Carbon-

P UL /Heat Treatment manganese Steel: Annealed, Normalized,

Normalized + Tempered, Quenched + Tempered;

Low Alloy Steel: Quenched + Tempered, Normalized + Tempered
EIR. M TERE NN T |As Forged, As Rough Machined or As
Final Machined

RIARAS/Surface Machining

H8 N /Steel Forgings (M0002)

#Fr/Name @tk (ff) /value f7/Unit
PE S FR/Product Name F A S5 40 FH 4B AN | Forgings for Hull Structures

AN BREGANFNN S 44M | Carbon Steel, Carbon-manganese Steel
and Low Alloy Steel

K. HA<<1200 mm, KAF<<15000 mm|Shaft: Diameter<<1200
mm; Length<<15000 mm

MEl/Material

B ARR~F/Max. Size

i KHE & /Maximum Weight 103 t
#1877 70 /Forging Method B H%%| Open Die Forging
164730/ Melting Process B4 |Electric Arc Furnace

ﬁ)j{'ﬁi]‘ ﬁﬁ%%ﬁ%ﬂ' j\%ky IEJ(’ IEJ(+[EJ(’ ‘Eﬁk"’@ks
&4 ¥ k+a:k |Carbon Steel, Carbon—manganese Steel:
UL /Heat Treatment Annealed, Normalized, Normalized + Tempered, Quenched +
Tempered;

Low Alloy Steel: Quenched + Tempered

EIR. M TERE N T |As Forged, As Rough Machined or As
Final Machined

FHVIRA/Surface Machining

H8 N /Steel Forgings (M0003)

#Fr/Name J@t: (ff) /value f7/Unit
P& R /Product Name thahsB M (4453 |Forgings for Combined Crankshaft

AN BRELANFNR S 44M | Carbon Steel, Carbon-manganese Steel
and Low Alloy Steel

i REEMMLEL/E: 980mm|Max. Cylinder Diameter of the Diesel
Engine: 980mm

MEl/Material

B ARR~F/Max. Size

i K E i /Maximum Weight 35 t
#1877 70 /Forging Method H H%%| Open Die Forging
164730/ Melting Process HyI4 |Electric Arc Furnace

TRAN . BRERAR: IE KK

&4 IEk+[a°k |Carbon Steel, Carbon-manganese Steel:
Normalized + Tempered;

Low Alloy Steel: Normalized + Tempered

EIR. I TERE NN T |As Forged, As Rough Machined or As
Final Machined

Phb I /Heat Treatment

FIRAS/Surface Machining

FLAENPEI4R/Approved Drawings
E 4Lttt 5/ Drawings Approval No. : JG/Nil.

FEEA AL/ Approval Test Report

BRI E S/ Test Report No. : F1201-S-194
RIGIR S HI/ Test Report Date : 2012-01-19

RIS/ Test Report No. : F1203-E-005-23/24
RIS HEA/ Test Report Date : 2012-03-05

INRL P B S )55 /M ethod of Product I nspection after Approval

FEIMVEIN AT G N T 72 A 58 177 i /The product should be inspected in term of the rules:
U\ﬂ)ﬁﬁg;ﬁ%mﬁﬁjmﬁﬁ%%WE?EZIS%HW@%%%%’;‘%W&E@F%*ﬁ%ﬁiﬁﬂiﬁﬁ*ﬁ%ﬁ, RIS A% S HH A AL AR A FH
FEES
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WEF 4 5 /Certificate No. FS23PWA00035

IANR]EI GEE 77 /M ethod of Product | nspection after Approval

After approval, product inspection should be carried out by the Surveyor of the Society in accordance
with the approved product inspection scheme, and the Marine Product Certificate will be issued by the
Society upon satisfactory inspection.

INIBRFRS5/M aintenance Requir ements of Approval

L) AAE, REAR. SRS, TZMBEARASE, NMAREAMFRE. & 5CRs kB m R s, &
FEHEM B, OB T ZE0= B e RRAE, T SRR S B ARFI B S A At i At FEFER ISR
B, SRR N B AT A A UEAA GRS, HAE SN BRUE S A AT AR

After works approval, if there are any major changes to the drawings, technical documents
specifications, prior consent should be obtained from the survey office of the Society. If the changes
involve or affect product design, major construction materials, key workmanship or product
characteristics and properties, drawings and technical documents related to properties are to be
examined and approved by the Society and, where deemed necessary by the survey office, the surveyor to
the Society will go to the manufacturer to inspect or witness relevant tests and the results of the
tests should be able to demonstrate compliance with the approval conditions

2. T) B HAR R R A RUE1T, HHEINATR —8 W sE IR R R AR, NEFA R VAN &
AL

The quality management system of the factory shall be ensure effective operation, and shall be the same
as the situation of approval. If there are any changes to the quality management system, auditing of
the original certification organization for quality management system and the society s approval shall
be obtained

3. L NATE TaRAG 8 B 2 ARG AE — R e s %, @ A i HORA AT B 2 X g — A4 H, fE T
VERZE E S Z H BRI G = H W37, Those who have obtained the certificate of works approval shall
receive periodical audit done by the Society on an annual basis. The date of periodical audit shall be
each anniversary date which corresponds to the date of expiry of the relevant certificate and the
periodical audit shall be done within a time span of three months before and after the annual
surveillance date

4 TENTTEBA RN, AT S AT 7E ARG 0@ A& B0 T % LT = i i FE AT # A%, DAIGAIE ™ S 2R
PR A A A R AR S . T BT BB G

Within the validity of the approval certificate, the surveyor to the Society may pay unannounced audit
to the manufacturing process of the product in order to confirm whether it is in compliance with the
drawings and documents approved by the Society. The factory should provide an active cooperation and
necessary for the surveyor

S5 NTHERAERIAN, WRBITEE SRR BT B AT IS, T B I SR EUE 21 2] 14 it

Within the validity of the approval certificate, if cases occur that may cause the Society to suspend
or withdraw the certificate, the manufacturer should take corrective actions in a prompt and effective
manner.

#4TE/Remarks
L X FHrhiss BE/E800 N/mm2 F1950 N/mm2 2 [A] AERA S8 P )l R BN, 7= i Rar B0 0 gk AT HH 3% 55 10 4l 15
R TE AT
For Low alloy steel forgings intended for use as Intermediate Shaft, the torsion fatigue test
inclusion analysis and etc. should be carried out under product inspection when the minimum specified
tensile strength is greater than 800 N/mm2 but less than 950 N/mm2
2. A R T WFEF (No. FS23PWA00001) 3 32 AR IEF.

This certificate is renewed from and supersedes the previous Works Approval Certificate No.
FS23PWA00001.

vhEfr L S5 1534
CCSBusan Branch
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