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1 Beeaenune

1.1 Hacrosimas cnermdukanus MaTepuanos (ganee -
cneunuKanys) onpeaesaet TpeOOBaHNA K H3rOTOBIE-
HHIO U KOHTPOJTIO KOBAHBIX 3ar0TOBOK U3 HU3KOJICTHPO-
BaHHOM cTanmu SA-336M F22V (2VaCr-1Mo- 4aV),
MPUMEHIEMON AT MPOU3BOCTBA 3arOTOBOK PEAKTOPOB
3100-P-101, 3100-P-102, 3100-P-103 mns
OAO «HopowmaxTHHCKHI 3aB0A HEPTEIPOLYKTOBY,
H3rOTABIUBACMBIX B COOTBETCTBHH C TPEOOBAHUSIMHU
ASME Code Sec. VIII, Div.2, npoekrHo#i crnieiubpuka-
uuu munensuapa «UOP LLCy 3-17-9.

1.2 B noxymMeHTaIHIO Ha 3aKa3 MaTeprata U3 CTamn
SA-336M F22V cornacHo TpeOOBaHUIM
Spec. SA-336M 1. 3 u Spec. SA-788M 1. 4 HEoOX0-
JUMO BKITFOUUTH CJICIYIOIIYIO HHPOPMALIHIO:

- CXEMBI 0TOOpa POO TOMKHBI OBITh COTJIACOBAHHI C
3axazuukom (Spec. SA-336M m. 8);

- YEPTEIKH MOKOBOK JOJIKHBI OBITH COTTIACOBAHBI C
3axazuukom (Spec. SA-788M . 4.1.2);

- KOJIMYECTBO 3K3EMILTSPOB OTUCTOB 00 UCIIBITAHUN
MarepHana - B COOTBETCTBHU C YCIOBHAMH KOHTPAKTA
(Spec. SA-788M 1. 4.1 4).

CrienuanbHbIC U AOTIOJHUTCIBHBIC TPCOOBAHUS, &
TaKke TpeOOBaHUS ATl BXOJHOTO KOHTPOIS 3ar0TOBOK,
B CIy4ac 3aKyNK{ HX Y BHCUIHHUX MOCTABIIHUKOB IPHBC-
acubl B Tadauie D. 1 mpunoxenus D.

1 Introduction

1.1 This Material Specification (hereinafter referred
to as Specification) covers manufacturing and inspec-
tion requirements for forged blanks made of low-alloy
steel grade SA-336M F22V (2V4Cr-1Mo- Y4V), used
for production of Reactors 3100-P-101, 3100-P-102,
3100-P-103 for Open JSC «Novoshakhtinskiy Zavod
Nefteproduktov» (JSC «NZPN»), fabricated
according to requirements of ASME Code Sec. VIII,
Div. 2, the Licensor” Standard Specification
«UOP LLC» 3-17-9.

1.2 Documentation for ordering material of steel
grade SA-336M F22V as per requirements of Spec.
SA-336M it.3 and Spec. SA-788M it.4 shall contain
the following information:

- sample taking maps shall be agreed upon with the
Customer (Spec. SA-336M it.8);

- forging drawings shall be agreed upon with the
Customer (Spec. SA-788M it.4.1.2);

- number of copies of Material Test Reports shall be
in accordance with the Contract terms
(Spec. SA-788M it. 4.1.4).

Special and supplementary requirements, as well as
incoming inspection requirements for blanks pur-
chased from outside Suppliers are given in Table D. 1,
Appendix D.

2 [IpumMeHHMBIE CTAHAAPTHI

2 Applicable standards
2.1 ASME Code Sec. II, Part A, 2017 Edition.
2.2 ASME Code Sec. VIII, Div. 2, 2017 Edition.

2.3 API RP 934-A (Rev. 05.2008 with amendment 1
dated 02.2010 and amendment 2 dated 03.2012).

3 Blanks material
3.1 Material shall be SA-336M F22V steel.

3.2 The steel shall meet requirements of ASME
Code Sec. II, Part A Spec. SA-336M with Supplemen-
tary Requirement S2, S9 and the Specification supple-
mentary requirements.

4 Steelmaking practice

4.1 The steel shall be vacuum degassed
(«UOP LLC» 3-17-9, it. 4.1 ).

§ 2.1 ASME Code Sec. II, Part A, 2017 Edition.

=
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§ 2.2 ASME Code Sec. VIII, Div. 2, 2017 Edition.

=

E 2.3 API RP 934-A (pea. 05.2008 ¢ xonoanenuem 1
ot 02.2010 r. u gomonaenreMm 2 ot 03.2012 r.).

g 3 MarepuaJ 3aroToBoK

>

") 3.1 Marepuan - crams SA-336M F22V.

é 3.2 Cranp A0/KHA COOTBETCTBOBATH TPCOOBAHMAM
ASME Code Sec. II, Part A Spec. SA-336M ¢ mgomon-

2 HUTEIBbHBIM TpeOoBaHueM S2, SY U JOTOTHUTE IBHBIM

2 TpeOOBAHUSIM CIICIIH(DUKALIAH.
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§ 4 TexHoJ/0orus MIaBKH
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4.1 Cranp J0/DKHA TIOABEPraThCs BaKyyMHOH Aerasa-

mun («UOP LLC» 3-17-9, n4.1 ).
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5 TepmooGpaboTka

5.1 3aroToBKH A0KHBI OBITE B COCTOSIHHH MOCIIE OC-
HOBHOH TepM0o0OpaboTku: 3akanku U otmycka (Q+T) B co-
OTBETCTBHU ¢ Spec. SA-336M.

5.2 PexxuMbl OCHOBHOUM TEPMOOOPAOOTKH OTPSACISACT
NsroroButens 3aroTOBOK M COrMIACOBBIBACT HX € 3aKas-
YUKOM.

5.3 OcHoBHast TepMOOOPAbOTKA AOMKHA BBITIOTHATHCS
B COOTBETCTBHU C TpeboBaHusamu Spec. SA-336M m. 6
O TCXHOJIOTHYCCKON AOKYMCHTAIIUN Hzrorosurens.

5 Heat treatment

5.1 The blanks shall be in the condition after qual-
ity heat treatment that is as-quenched and tempered
(Q+T) according to Spec. SA-336M.

5.2 Quality heat treatment conditions shall be
specified by the blank Manufacturer and agreed
upon with the Customer.

5.3 Quality heat treatment shall be carried out ac-
cording to the requirements of Spec. SA-336M it. 6
and the Manufacturer’s process documentation

6 XUMHUYeCKHii COCTAB

6.1 XuMuueckuii COCTaB CTAIH MIJIABOYHBIN U HA U3~
JIUH TOJDKCH COOTBETCTBOBATh Spec. SA-336M,
Spec. SA-788M ¢ orpaHHdIeHEEM:

- J-akTopa;

- cogepxxkannsd P, S, Cu, Ni, P+Sn, Mn+Si.

6.2 XuMHUECKHI COCTAB CTAIH IIJIABOYHBIN U HA U34S~
JUM MPUBEACH B Ta0mue 1 cneruduxaimm.

6.3 XuMHUYICCKHN COCTAB HA U3ACITUN OOPCACIICTCS HA
OAHOH MPOOE OT KAXKIOH 3arOTOBKHU.

6 Chemical analysis

6.1 Heat analysis and product analysis of steel
shall meet requirements of Spec. SA-336M,
Spec. SA-788M with limitation as follows:

- J-factor;

- content P, S, Cu, Ni, P+Sn, Mn+Si.

6.2 Heat analysis and product analysis of steel are
given in Table 1 of the Specification.

6.3 Product analysis shall be carried out on a test
coupon, taken from each blank.
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Tabmuma 1 -Xumuueckuii coctas ctanu SA-336M F22V
Table 1 - Chemical analysis of SA-336M F22V steel

Haumenosanue die-

ITnaBounsIi
Heat analysis

Ha mzaemnn
Product analysis

MCHTAa
Element designation Maccosas n0isl 5JICMEHTOB, %
Mass fraction of elements, %
C 0,11-0,15 0,06-0,20
Mn 0,30-0,60 0,23-0,67
He Oonee/max 0,010 He Oonee/max 0,010
S He 6onee/max 0,008 He 6onee/max 0,008
Si He Oonee/max 0,10 He Oonee/max 0,12
Cr 2,00-2,50 1,93-2,65
Mo 0,90-1,10 0,83-1,17
Ni He Oonee/max 0,25 He Oonee/max 0,25
Cu He Oonee/max 0,20 He Oonee/max 0,20
A% 0,25-0,35 0,23-0,38
Ti He 6onee/max 0,030 He 6onee/max 0,030
Nb He 6onee/max 0,070 He 6onee/max 0,070
Ca He Oonee/max 0,015 He Oonee/max 0,015
As He 6onee/max 0,010 He 6onee/max 0,010
Sn He 6onee/max 0,010 He 6onee/max 0,010
Sb He Oonee/max 0,004 He Oonee/max 0,004
B He 6onee/max 0,002 He 6onee/max 0,002
<
§ H He Oonee/max 2 ppm -
; I He Gonee/max 100 -
=
Er P+Sn He 6onee/max 0,010 He Oonee/max 0,012
= Mn+Si He Oonee/max 1,10 He Oonee/max 1,10
el
g D J=(Si+Mn)x(P+Sn)x10* rae Si, Mn, P u Sn B macc. %;
2 J=(Si+Mn)*(P+Sn)* 10* where Si, Mn, P and Sn are in % of mass;
~
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7 MexaHu4yecKHe HCIbITAHHS

7.1 MexaHudeckue CBOMCTBA 3arOTOBOK JOJDKHBI
OTIPEACTATHCS HA TIPOOAX B COCTOSIHUM:

a) MoCIe OCHOBHOM TepMoodpadoTku - (Q+71);

b) mocne 0CHOBHOM TePMOOOPAOOTKH U MOCISCBAPOY-
HBIX OTITYCKOB MHUHHUMAILHOHU IPOAO/IKUTC/IBHOCTH -
(Q+T + min PWHT) («<UOP LLC» 3-17-9, 4.1 p);

C) TIOCNIE OCHOBHOM TSPMOOOPAGOTKH U TIOCICCBAPOY-
HBIX OTITYCKOB MAKCUMAJIbHOH MPOA0KUTEIBHOCTH (C
YUETOM JABYX IHKJIOB TEPMOOOPabOTOK Ha CiTyHaii pe-
monTa) - (Q+T + max PWHT) «UOP LLC» 3-17-9,
4.1 p).

7.2 Ans MEXaHUYECKUX UCTIBITAHUHA 00pa3Lbl
JOJDKHBI OBITh H3TOTOBIICHH! B COOTBETCTBUH € TaOIIu-
ueti C.1 Hpunosxenus C (SA-336M .o 8.1, 8.2;
API934-A n.5.5).

7.2.1 Ock Hazpesa Ha oOpa3uax Al UCTIBITAHUS Ha
VAAPHBIA U3ruG JOKHA ObITh ICPIICHIUKYISPHA K
BHYTPEHHEH WIIH HAPY>KHOU MOBEPXHOCTHU 3arOTOBKH.

7.2.2 O0pasip! AOKHBI H3TOTABIUBATHCS C YUCTOM
TEILIOBOTO Oapbepa, T.€. CCPeaAUHA JJIUHBI WIH OCh 00-
Pa3LoB JOKHA HAXOAUTHCS HA PACCTOSHUN HE MCHEE
1 T ot TopueBoi TepMOOOPAbOTAHHOH KPOMKH 3aro-
toBku. Kpome Toro, odpasiipl JOLKHBI ObITh OTOOPAHBI
Ha PAcCTOSHUHM HE MEHEE 25 MM OT KPOMOK Tra30BOTO
pesa.

HonyckaeTes B KQUECTBE TEIIIOBOrO Hapbepa NCIONb-
30BAHHC CIICITUATBHBIX HAKIAJOK BHICOTON HE MCHEE
TOJIIUHBI TEPMOOOPabaTHBACMON 3arOTOBKH.

IIpu oTrpy304HOI BRICOTE 3arOTOBKH THIA 00CUYANKH
(Bricota o kKoHTPOIb ¥Y3/1) 10 3700MM BrITFOU. OTOOD
mpo0 MPOU3BOAMTCS C OJHOTO TOPLA 3arOTOBKH, IPH
BeIcOoTE Oonee 3700MM — ¢ ABYX TOPLEB 3arOTOBKH.

7.2.3 B cny4ae, eciu Ha 00pasie 0OHAPYKCHBI AC-
(heKThI MEXaHUIECKOH 00paboTKH Win A¢(PEKTH METaI-
JAYPrUYECcKOro MPOU3BOACTBA, OH MOXKET OBITh 3a0paKo-
BaH U 3aMCHCH APYTUM 00pa3LioM.

7.2.4 B cny4ae, eciiu pe3yibTaThl HCIIBITAHUM JTFOOBIX
00pa3uoB HIDKE YCTAHOBICHHBIX H3-3a Ac(ekToB Me-
TAJIYPrUUecKOro HITH MEXaHHIECKOTO MPOUCXOKIC-
HHSI, BCKPBIBIIUXCS TIOCIIC UCTIBITAHUH, TO 00paser Mo-
JKET OBITh 3AMCHCH APYTUM C MPOBEACHUEM MTOBTOP-
Horo uctsiTanust. QO0pasen oToupaTe OT Mpod B TOM Ke
TCPMHUICCKOM COCTOSIHUH, HA KOTOPOM OBLITH TOJTYICHBI
HCVAOBICTBOPUTEIBHBIC PE3YIbTATHL.

7.2.5 Tlpu nonay4ueHNH HEYJOBIETBOPUTEIBHBIX pe-
3yJIbTATOB HCIIBITAHUN HA PACTSDKCHUC JOMYCKACTCS
MPOBEACHHUE TIOBTOPHBIX HCIBITAHHN HA YABOCHHOM KO-
JAUYECTBE 00PA3LIOB.

7 Mechanical testing

7.1 Mechanical properties of the blanks shall be de-
termined on test coupons in the condition after:

a) quality heat treatment (Q+T);

b) quality heat treatment and minimum postweld
temperings (Q+T + min PWHT) «UOP LLC» 3-17-9,
it.4.1 p);

¢) quality heat treatment and maximum postweld
temperings (considering two heat treatment cycles in
case of repair) - (Q+T + max PWHT)

«UOP LLC» 3-17-9, it4.1 p).

7.2 Mechanical test specimens shall be manufac-
tured according to Table C.1, Appendix C (SA-336M
its. 8.1, 8.2; API 934-A it.5.5).

7.2.1 Notch axis of impact bending test specimens
shall be perpendicular to the inner or outer surface of
the blank.

7.2.2 The test specimens shall be manufactured with
allowance for a thermal barrier, that is the mid-length
or the axis of the test specimens shall be at least 1 T
from the heat treated front edge of the blank. Also, the
test specimens shall be taken at least 25 mm from the
gas cut edges.

Special cover plates of the height at least equal to
the heat treated blank thickness may be used as a ther-
mal barrier.

For a blank of shell type with shipped height (height
for UT) 3700 mm or less, the test coupons shall be
taken from one end of the blank. For a blank with
shipped height over 3700 mm, the test coupons shall
be taken from two ends of the blank.

7.2.3 If machining defects or metallurgical defects
are revealed on a test specimen, it may be discarded
and replaced by another one.

7.2.4 If test results of any specimens are below the
specified values due to metallurgical or machining de-
fects, revealed after testing, a specimen may be re-
placed by another one followed by retesting. A retest
specimen shall be taken from the test coupons of the
same heat treated condition as the test coupons, having
unacceptable test results.

7.2.5 When unacceptable tension test results are ob-
tained, a retest of doubled number of specimens may
be carried out.
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7.2.6 Ecau cpeanee 3HaucHUE pabOTHI yaapa MEHES
ycTaHoBIeHHOro 535 [k nnu cpeanee 3HaueHHE paboThl
yJAapa COOTBETCTBYET YCTAHOBICHHOMY, HO OTHO 3HAuC-
Hrc McHee 48 JIx, TO J0mMyCcKacTCs MPOBCACHUC AOTIO-
HHUTCIBHBIX UCHBITAHHH eme Tpex obpasuos. Pesymb-
TaThl HCIIBITAHUH KKAOTO U3 HUX JODKHBI OBITh HE ME-
HEC YCTAaHOBICHHOTO 55 JIxk.

B ciyuae, koraa npu HCTIBITAHUAX HA YAAPHBIN H3rHO
00pasipl He paspyLIAOTCS, B COMPOBOIUTEIBHYIO J0-
KYMCHTALIMIO 3aHOCUTCS BEITMYHHA padoTHl yaapa, co-
oteeTcTBYIOIA 80% MaKCHMANBHOTO 3amaca YHEPruu
KOTIpa.

7.2.7 Ipn NOBTOPHBIX UCTIBITAHUAX HA CTATHISCKOE
PaACTSKEHHUE U YAAPHBIN U3rud 00pasibl JOMKHBL ObITh
0TOOpaHEl OT IPOO B TOM K€ TEPMUUECCKOM COCTOSIHUH,
Ha KOTOPOM MOTYYCHBI HEYJOBICTBOPUTCIBHBIC Pe-
3YIIBTATEHL.

7.2.8 Ecnm pe3yapTaThl MEXaHUICCKUX UCTIBITAHUH,
BKITFOUAsl IOBTOPHBIC, HE COOTBETCTBYIOT YCTAHOBICH-
HBIM TPeOOBAHUSM, H3TOTOBUTEIb MOKET MPOBECTH IMO-
BTOPHYKO OCHOBHVIO TCPMHUUCCKYIO TCPMOOOPAOOTKY
MOKOBOK H NP00, & 3aTeM IMOBTOPUTh MEXAHUYCCKHE
ncnertTanus, kKoaTpos1b MIT/ nmu KK u yneTpassyko-
BOM KOHTPOJIb.

Yucmo moBTOPHBIX TEPMOOOPAOOTOK — HE Donee
JIByX. JIONOTHHUTETBHBIH OTITYCK MO PEKUMY OCHOB-
HOTO OTITYCKA HE ABJISETCS OCHOBHOM TEPMHUECKON 00-
PabOTKOMH.

7.3 Pe>KMMBI TTOCTIECBAPOIHBIX OTITYCKOB ITPUBEICHBI
B Tabmune A.1 Ipunoskenus A.

7.4 MexaHUYECKHE CBOMCTBA JOKHBI COOTBETCTBO-
BaTth Spec. SA-336M Tabmuua 1, AP1934-A n.5.5.2.2,
JIOTIOTHUTETbHBIM TPSOOBAHUSIM U TIPUBCACHBI B Ta0-
auie 2 cnenupHKaug.

7.5 OmpeaeneHue CTOMKOCTH METANIA 3ar0TOBOK K
TeroBoMy oxpyruuBanuio (Step Cooling Tests).

7.5.1 VictipITaHus JOJDKHEL TTPOBOIUTHCS I KAKIOH
IIABKU OCHOBHOTO MCTAJLIA.

7.5.2 Pexum TepMO0OPabOTKHU CO CTYIICHYATHIM
OXJIXKACHUEM MpuBeACH B Tabmuie B.1
IIpumoskenns B.

7.5.3 Kaxapiii KOMILICKT 00pasLioB MOABSPratoT UC-
MBITAHUSM HA YAAPHBINA U3rH0 KAaK MUHUMYM MPH
BOCHMH BBIOPAHHBIX HCITBITATEIBHBIX TEMICPATYPAX.

7.5.4 OaHO U3 UCHBITAHHUH B KAXKIOM KOMILIEKTE 00-
PasLoB JOHKHO MPOBOIUTHCS MPH TCMICPATYPC MUHYC
29 °C.

7.5.5 Tlpu kaKa0M 3HAUCHUH TCMIICPATYPHI JOJDKHO
OBITH UCTIBITAHO TPHU 00pasLa.

7.6 Buapl, 00beM U METOIUKH MEXAHUYECKHUX UCIIBI-
taunuii npuseacHsl B Tabmuue C.1 punoxenus C.

7.2.6 If the average impact energy value is under
specified value of 55 J or if the average impact energy
value meets the specified one but an individual value is
under 48 J, a penalty test of three specimens may be
carried out. Test results of each specimen shall not be
under the specified value of 55 J.

If test specimens were not broken in the course of the
impact bending tests, the impact energy value corre-
sponding to 80% of the maximum margin of impact-
testing machine energy shall be reported in accompa-
nying documents.

7.2.7 For static tension retest and impact bending re-
test the test specimens shall be taken from the test cou-
pons of the same heat treated condition as the test cou-
pons, having unacceptable test results.

7.2.8 If results of mechanical testing, including re-
tests, fail to meet the specified requirements, the Man-
ufacturer may carry out quality rcheat treatment of
forgings and test coupons and then repeat mechanical
testing, MT or PT and UT.

There shall be not more than 2 (two) reheat treat-
ments. An additional tempering carried out by the con-
ditions of basic tempering shall be other than a quality
heat treatment.

7.3 Conditions of postweld temperings are given in
Table A.1, Appendix A.

7.4 Mechanical properties shall conform to
Spec. SA-336M Table 1, API 934-A, it. 5.5.2.2 sup-
plementary requirements and are given in Table 2 of
this Specification.

7.5 Temper embrittlement test of blanks metal (Step
Cooling Tests).

7.5.1 Testing shall be carried out for each heat of the
base metal.

7.5.2 Step cooling heat treatment conditions are
given in Table B.1, Appendix B.

7.5.3 Each set of specimens shall be impact tested at
a minimum of eight selected test temperatures.

7.5.4 One of the tests for each set of specimens shall
be performed at minus 29 °C.

7.5.5 Three specimens shall be tested at each tem-
perature value.

7.6 Types, scope and methods of mechanical testing
are given in Table C.1, Appendix C.
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Tabmuna 2 - Mexaauueckue cBoiictsa ctanu SA-336M F22V
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Table 2 - Mechanical properties of SA-336M F22V steel
Temmeparypa ucnrirannit/ Test temperature
. . munyc 18°C | muayc 29°C
20°C a4 C minus 18°C | minus 29°C .
Hcnrpiranne Ha cTORKOCTH
Otnocurenn- | OTHOCHTEIBLHOE Ipenen T K TCTLIOBOMY
T Cpennsist BEPAOCTh ’
221(;%)‘;6:};:;1{36 IIpenmen [Tpemen HOE yATHHCHAC CYyKEHHE IIPOTHOCTH pa6opTa yaapa, oxpymauBanuio VY
IPOYHOCTH | TEKY4IEeCTH Relative Reduction of Ultimat . Hardness, .
Thermal state Ultima}tle Yield elongation, area, strelrrllgtlhe, Average impact energy Temper embrittlement test
strength, strength, 1).3)
g Ay 7 R KV D23
Rm Rpo.2
He MeHee/min
MlTa % MITa JUx/J
HE
Q+T MeHee/min - 55 - - -
415
He Oonee/max
QT+ 585...760 17 35 - - 55 235 HBW CVTr55+3ACVTTS5<0°C
min PWHT 415...620 (248 HV 10)
Q+T+ 456 - 55 - -
max PWHT

I7 76S°01°00°2008

IIpumeuanue - B Tabnuiie npuHATH clIeAyIOmMue 0003HAUCHUS:
Note - The following symbols are adopted in the Table:
C,Tr55 — remneparypa nepexofa Juid Harpy3ku 55 Jx i Metamia B coctossHAR (Q+T+ min PWHT);

— 55 J transition temperature for metal subjected to Q+T+ min PWHT;
AC,Tr55 — cABHT TeMIIepaTyphl lepexoaa A Harpysku 55 Jlx aist Meranna coctosHud (Q+T+ min PWHT + SC);
— the shift of 55 J transition temperature for metal subjected to Q+T+ min PWHT + SC.

D Hajpes HaAHOCHTCS Ha CTOPOHE 06pasiia, HepIeH UKy ISPHOM IOBEPXHOCTH 3ar0TOBKU (00pasubl [lapnn);

Specimen blanks shall be notched on the side perpendicular to blank surface (Charpy specimens);

Y Ha ognoM m3 Tpex o6pasIoB JoIIycKaeTcs CHIKEHAE paboTEl yaapa 1o 48 JIx;

It is admissible to decrease impact energy value to 48 J on one of three specimens;
% JIoTOMHUTENBHO OTIPEETAETCA - BA3KAA COCTABIAIOIIAS U3T0OMA B % W MONIEPETHOE PACIIHPERHUE B MM Pe3ynbTaThl HHGOPMAITHOHHEL,
Additionally shall also be determined- the percent ductile fracture and lateral expansion in mm shall also be determined. Results are for reference.
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8 Konrpoin MakpocTpyKTYphI

8.1 B MakpocTpyKkType IpH BH3YaTBHOM OCMOTpPE HE
JODKHO OBITh TPEIIMH, PacClIOCHUH, (PIOKEHOB, raso-
BBIX NOP, YCAAOUHBIX PBIXJIOCTEH.

8.2 KonTpomp MakpoCTPyKTYPHI IPOU3BOIUTCS HA OA-
HOH 3aroToBKe OT IUIaBKHU B cocrosuuu (Q +71).

8.3 Ilpu HEeyIOBIETBOPHUTENBHBIX PE3yNbTarax KOH-
TPOIS MAKPOCTPYKTYPHI HA TEMIUIETAX AOIYCKAETCS 1O-
BTOPHBIH KOHTPOJIb B TOM K¢ 0OBEME Ha TOPLIE 3aro-
TOBKH.

IIpy HEYROBIETBOPUTEIBHBIX PE3YIbTATAX KOHTPOILA
MakKpOCTPYKTYPBEI Ha 3arOTOBKE AOIYCKAETCSA IMOBTOP-
HBIH KOHTPOIIb B TOM K€ 00BEME MOCIC JOMOTHHUTEIIb-
HOT'O ChEMA METAILIA.

8.4 OOpeM M METOAWKA HCIBITAHUS IPUBCACHBI B
Tabmune C.1 [punoxenus C.

8 Macrographic examination of blanks

8.1 At visual inspection the macrostructure shall be
free of cracks, laminations, flakes, gas pockets, shrink-
age.

8.2 Macrographic examination shall be carried out on
one blank from heat in the condition (Q +T).

8.3 In case of unacceptable macrographic examina-
tion results of templets, reexamination can be carried
out within the same scope on the blank end.

In case of unacceptable macrographic examination
results of the blank, reexamination can be carried out
within the same scope after further removal of metal.

8.4 Scope and procedure of macrographic and mac-
rographic examination are given in Table C.1, Appen-
dix C.

ITogmich 1 mata

9 TeepaocTh 3ar0TOBOK

9.1 TBepAOCTE 3aTOTOBOK B COCTOSHUU
(Q+T+min PWHT) gomxna coorBeTcTBOBATH TPeOOBA-
HUAM TaOIuLb 2.

9.2 O0beM 1 METOIUKA UCIIBITAHUS TIPUBSACHBI B
Tabmune C.1 [punoxenus C.

9 Blanks hardness

9.1 The blanks hardness in the condition
(Q+T+min PWHT) shall meet requirements of
Table 2.

9.2 Scope and procedure of hardness test are given
in Table C.1, Appendix C.

WuB. Ne ny6i1.

B3aMm. uaB. Ne

ITogmich 1 mata

Hus. Ne mogir.
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ITogmich 1 mata

WuB. Ne ny6i1.

B3aMm. uaB. Ne

10 Hepa3pyiaromuii KOHTpPOJIb

10.1 BusyanbHbI# KOHTPOIB

10.1.1 KauecTBO MOBEPXHOCTEH 3ar0TOBOK AeTaNEH
IIPY BU3YAIBHOM KOHTPOJIE JODKHO COOTBETCTBOBATh
TpedoBanmaM Spec. SA-336M u ASME Code Sec. V,
Article 9 1 TpeGOBAHHUAM YEPTEKEH 3arOTOBOK.

10.2 M3MepuTepHbIH KOHTPOIb 3aTOTOBOK TOKCH
MMPOU3BOAUTHCS HA COOTBETCTBUC TPCOOBAHUSIM UCPTE-
JKCH 3aroTOBOK.

10.3 Vaptpazeykoeoii koHTpos (Y 3K)

10.3.1 3aroroBku gomkHb moaseprarscst Y 3K co
100% cxanuposanuem cornacHo ASME Code
Sec. VIIIL, Div. 2, m. 3.3.4 («UOP LLC» 3-17-9, n.4.1 r).

Hopwmer onienku cormacao ASME Code Sec. VIII,
Div.2,n.3.34.2.

10.4 Maruauronopoikosas aehexrockonus (MI11) u
KamuLapHbId kKoHTpob (KK).

10.4.1 Bce moBepXHOCTH IMOKOBOK, BKITIOYas KPOMKH
MOJ CBAPKY, MOCIEC OKOHYATEIEHOW MEXaHHIECKOH 00-
pabotku aomkHbl mogseprarees MIT umun KK
(«UOP LLC» 3-17-9, 4.1 r (2)).

Hopwmsr ontenxu npu xorTpone MIIJ cormacuo
ASME Code Sec. VIII, Div. 2, m. 7.5.6.2.

Koutpome MIIJl nmomkeH NPOBOAUTECS COTIACHO
ASME Code Sec. V Articie 7.

Hopwsr ontenkn npu KK cormacno ASME Code Sec.
VIIIL, Div. 2, . 7.5.7.2.

KK momxen nposoamthcs cormacHo ASME Code
Sec. V Articie 6.

10.5 PMI (monoskuteIbHAS HACHTH(DHKALHMS MATCPHATIOB)

10.5.1 Cogepxanue C, Cr, Mo u V 10KHO COOTBET-
cTBOBaTh TpeOoBaHuAM Spec. SA-336M u HacToseH
COCIU(DUKAIINH K U3ACITHIO.

10.5.2 PMI npoBouTh IpH BXOHOM KOHTPOIIE B
Oumnane AO «cADM-texHonorun» «Mxopay.

10.6 PegynpraTs! Hepa3pymarOIero KOHTPOIIS B COOT-
BETCTBHH € TPCOOBAHMAMH UEPTEIKEH 3ar0TOBOK
JOJIKHBI OBITh 3aHECEHBI B MACHOPT/ cepTH(UKAT HA 3a-
TOTOBKY.

10 Nondestructive testing

10.1 Visual inspection

10.1.1 At visual inspection the surface condition of
the part blanks shall meet requirements of Spec.
SA-336M and ASME Code Sec. V, Article 9 as well
as requirements of blank drawings.

10.2 Measuring examination of the blanks shall be
carried out to meet requirements of the blank draw-
ings.

10.3 Ultrasonic testing (UT)

10.3.1 Blanks shall be ultrasonically tested with
100% scanning according to ASME Code Sec. VIII,
Div. 2,it.3.3.4 («UOP LLC» 3-17-9,it. 4.1 1 )

Acceptance standards shall be according to ASME
Code Sec. VIII, Div. 2, it. 3.3.4.2.

10.4 Magnetic particle test (MT) and liquid pene-
trant test (PT).

10.4.1 Entire surfaces of forgings, including weld
edges, after finish machining shall be examined by
MT or PT (UOP LLC 3-17-9, it.4.1 1 (2)).

MT acceptance standards shall be according to
ASME Code Sec. VIII, Div. 2, it. 7.5.6.2.

MT shall be carried out according to ASME Code
Sec. V, Atrticle 7.

PT acceptance standards shall be according to
ASME Code Sec. VIII, Div. 2, it. 7.5.7.2.

PT shall be carried out according to ASME Code
Sec. V, Atrticle 6.

10.5 PMI (Positive Material Identification)

10.5.1 C, Cr, Mo and V content shall meet require-
ments of Spec. SA-336M and this Specification for
the article.

10.5.2 PMI shall be carried out during incoming
inspection at Izhora Branch, AEM-Technologies,

ISC.

10.6 Nondestructive testing results according to re-
quirements of the blank drawings shall be entered in
a blank Passport/Certificate.

ITogmich 1 mata

Hus. Ne mogir.
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ITogmich 1 mata

WuB. Ne ny6i1.

o

B3aMm. uHB.

ITogmich 1 mata

Hus. Ne mogir.

11 PemoHT gedeKTOB 3ar0TOBOK CBAPKOMH

11.1 PemonT aeheKTOB 3ar0TOBOK CBAPKOM AOITYC-
KaeTCs MO COTTIACOBAHMIO € 3aKA3UUKOM.

11.2 PeMOHT nIpOM3BOANTCS B COOTBETCTBHH C TPE-
ooBanuamu ASME Code Sec. VIII, Div. 2 m. 6.1.1.3
u Sec. II, Part A, Spec. SA-336M n.11 npu crieayro-
mux yCJIOBUAX:!

- U3roTOBUTC/Ib 3aroTOBOK AOJIXKCH YBCAOMUTDH Ilo-
Kynatejid U OJIYyYUTh OT HCTO MUCbMCHHOC Pa3peUic-
HHC Ha MPOBCICHHUC PCMOHTA;

- METOAHMKA PEMOHTHOH CBapKH, CBAPOTHBIC MaTE-
pHUATIBI U CBaPIIUKU JOJIXKHBI 6I>ITI> ATTCCTOBAHbBI CO-
rnacHo tpebosanusm ASME Code Sec. IX, Sec. Il u
API RP 934-A;

- XUMHUYCCKUH COCTAB HAIUIABJICHHOTO MCTAJLIIA
JomKeH cooTseTcTBOBaTh TpeOoBaHmsiM ASME Code
Sec. VIII, Div. 2 tabnuna 3.2.

11.3 MeTouKH PeMOHTHON CBApKH JOKHBI OBITh
COTJIACOBAHHI ¢ 3aKa3UUKOM JO BBIIOJTHEHUS pe-
MOHTA.

11.4 Ha cocTaB HaIIaBJICHHOTIO METAJIIA HAKJIAbI-
BarTcs cneayomue orpannucHus (API RP 934-A
m 6.1.2):

a) X=(10 P+5 Sb+4 Sn+As)/100<13,
rae P, Sb, Sn, As B ppm;

b) coaepxanue Ni ve 6onee 0,30 %; Cu ne Gosee -
0,20 %;

C) MPUCATOYHBIC MATCPUAITBI, BKIIFOUAs (DITFOCHL,
JIOJIKHBI OBITh ¢ HU3KUM COACPKAHUEM BOAOPOAA —
MakCUMyM 8§ M JUPPYHIUPYIOIETO BOAOPOIA HA
kaxaeic 100  MeTamia mea CormacHO PEKOMCHAA-
M AWS A4.3 (APIRP 934-A, 1.6.1.3).

d) HaMIABICHHBIA METAJUT JO/DKCH OBITh HCIIBITAH
Ha PacTsKCHHUE IIPU NOBBHIIICHHON TeMIIEPaType Ha
COOTBETCTBHUEC TPCOOBAHUSIM TAOTHUIIBI 2.

11.5 OTpeMOHTHPOBAHHBIC YYACTKH JOKHEI OBITH
MOBCPTHY ThL:

- paguorpaduyeckoMy KOHTPOITIO, €CIH TTyOHHA
pemonTa npebimact 10 MM HIH HOJIOBUHY TOMIITHHBL
Marepuana, no MeHeiueMy 3HaueHHIO (ASME Code
Sec. VIII, Div. 2, 1.6.1.1.3).

Hopwms! onenku mpu paauorpaduiaeckoM KOHTPOIE
cormacHo ASME Code Sec. VIII, Div. 2, 17532 B
3aBHCUMOCTH OT TOJILIMHEI 3aTOTOBKH.

Paanorpaduecknii KOHTPOIb MECT PEMOHTA 3aro-
TOBOK CBApKOH JOKECH MPOBOANUTHCS B COOTBET-
crBud ¢ ASME Code Sec. V, Article 2.

- MITH nmu KK.

Hopwmsr ontenxu nipu xorTposne MIIJ cormacuo
ASME Code Sec. VIII, Div. 2, 1. 7.5.6.2.

Hopws! onenku mpu KK cormacao ASME Code
Sec. VIII, Div. 2, n. 7.5.7.2.

11.6 Bce peMOHTBI TOJIKHBI BBITIOIHSITHCS A0 OKOH-
YATCIBHON MOCACCBAPOUHOM TEPMOOOPAOOTKH.

11.7 Ha oTpeMOHTHpPOBaHHBIE YIACTKA TOJKHBI
OBbITh COCTABJICHBI CXCMBI PEMOHTOB OCHOBHOTO Me-
TaJIa ¥ MPEACTABICHBI COBMECTHO C JPYTUMH OTUET-
HBIMH JOKYMECHTaMH 3aKa3uHuKy.

Ha cxemax peMOHTOB J0JDKHA OBITh IIPHBEICHA HH-
dopmanys o Xapakrepe U pazmMepax 1eheKTOB, UX
MECTOPaCIIOIOKEHAH, METOAAX PEMOHTA U
pe3yapTaTax KOHTPOII OTPEMOHTHPOBAHHBIX yIaCT-
KOB.

11 Repair welding of blank defects

11.1 Repair welding of blank defects shall be carried
out by agreement with the Customer.

11.2 Repair shall be made according to requirements
of ASME Code Sec.VIII, Div.2 it.6.1.1.3 and Sec. II,
Part A, Spec. SA-336M it.11 under the following con-
ditions:

- the Manufacturer shall notify the Buyer and receive
from him a written permission for repair;

- repair welding procedure, welding consumables and
welders shall be qualified according to requirements of
ASME Code Sec. IX, Sec. IT and API RP 934-A;

- chemical composition of deposited metal shall be
met to requirements of ASME Code Sec. VIII, Div. 2,
Table 3.2.

11.3 Repair welding procedures shall be agreed upon
by the Customer prior to repair.

11.4 Chemical composition of deposited weld metal
shall be limited as follows(API RP 934-A it. 6.1.2):

a) X=(10 P+5 Sb+4 Sn+As)/100<15, where P, Sb,
Sn, As are in ppm;

b) Ni content shall not exceed 0,30 %; Cu content
shall not exceed 0,20 %;

¢) low hydrogen filler materials, including fluxes,
having a maximum of 8 ml of diffusible hydrogen for
every 100 g of weld metal, according to recommended
practice of AWS A4.3 (API RP 934-A, it.6.1.3), shall
be used.

d) deposited metal shall be subjected to tensile test at
elevated temperature to meet the requirements of
Table 2.

11.5 Repaired areas shall be examined by:

- RT, if the weld repairs extends deeper than
10 mm or % material thickness, whichever 1s less
(ASME Code Sec. VIII, Div. 2, it. 6.1.1.3).

Acceptance standards at RT shall be according to
ASME Code Sec. VIII, Div. 2, it. 7.5.3.2 depending on
the blank thickness.

Radiographic examination of weld repaired areas of
plates shall be carried out according to ASME Code
Sec. V, Atrticle 2.

- MT or PT.

MT acceptance standards shall be according to
ASME Code Sec. VIII, Div. 2, it. 7.5.6.2.

PT acceptance standards shall be according to
ASME Code Sec. VIII, Div.2, it. 7.5.7.2.

11.6 All repairs shall be carried out prior to final
postweld heat treatment.

11.7 Maps showing all of the repair welding areas of
the base metal shall be drawn up and submitted to the
Customer along with other report documentation.

The repair welding maps shall provide information
on nature and sizes of defects, their location, repair
procedures and inspection results of the repaired areas.
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ITogmich 1 mata

12 Mapxkuposka

12.1 Kakmast 3arotoBKa KODKHA MAPKUPOBATHCS:

a) TAaHHBIMHU B COOTBETCTBUH ¢ Spec. SA-336M .11,
Spec. SA-788M m.17:

- obo3HaueHuEe TeXHUYeCKUX yeioBuil ASME (roa uz-
JaHus He Tpedyercs);

- 0003HAYCHHE MAapKU MaTepHaa U K1acca,

- 3HaK WK HanmeHoBaHue Marorosurens;

- HOMEP IUJIaBKH;

- HOMEP CIINTKA;

- HOMEP MOKOBKH,

- Ha 3aKaNCHHBIX U OTIYLICHHBIX 3ar0TOBKAX 32 000-
3HAYCHUEM TEXHHUYECKHUX YCIOBHH JOJKHA KICHMHTBCS
6ykBa"Q";

- 3arOTOBKH, OTPEMOHTHPOBAHHBIE C TTIOMOLIBIO
CBapKH, JOJKHEL UMETh MapKUPoBKY «W» mocie 000-
sHaucHus SA-336M;

- HE3aBEPIICHHAS MMOKOBKA JO/KHA BKIIOYATh B ceOs
OykBy "Y", CACAVIOMIYIO Cpa3y mocie 0003HAUCHUS TCX-
Huueckux yeaosuil ASME. "Y" He A0/KHA VAATATRCS
JI0 TEX TOP, MOKa He Oy YT HONHOCTBIO VAOBICTBOPCHEI
TpeOOBAHHUS TEXHUUCCKUX YCIOBHHA HA MaTCpHAIL.

b) 0003HaYCHNEM YepTEKa 3arOTOBKH 3aKa34uHKa,

C) TOPSIAKOBBIM HOMEPOM 3arOTOBKH;

d) PMIV (mpu nosioskutepHbIX pe3yastarax PMI).

12.2 MapxupoBKa 1OMKHA BEITIOTHATHCS C UCTIOIB30-
BaHHCM IITAMIIOB HU3KOTO JABICHUS, 3aBCPEHA KICH-
MOM OTAEIA TEXHUIECKOTO KOHTpoIs Marotosurens u
0o0BeICHA B PAMKY CBETJIOH HECMBIBACMOH KPACKOH JTFO-
60l MapKH.

Kpacka ams1 MapkupoBKH HE JOTDKHA COACPKATD
LUHK, CBUHEL, CEPY U APYTHE IICMEHTHI, TOBPEIKIAK0-
[IHE MAPKUPOBKY. MapKUPOBKa NOIIEIKUT 3ALTUTE OT
3pPO3UU, U3HOCA U APYTUX BOZAEUCTBUHN, KOTOPBIE MOTYT
CAEIaTh MAPKUPOBKY HEUUTACMOM.

12 Marking

12.1Every blank shall be marked with:

a) data according to Spec. SA-336M it.11,
Spec. SA-788M it.17:

- designation of ASME Specifications (year of is-
sue is not required);

- designation of material grade and class;

- trademark or name of the Manufacturer;

- heat number;

- ingot numbet;

- forging number;

- letter Q, following after Specification designation,
for the blanks that have been quenched and tempered;

- letter W, following after designation SA-336M,
for the blanks that have been repaired by welding;

-the marking of an incomplete forging shall include
the letter Y immediately following the ASME Speci-
fications identification. The letter Y shall not be re-
moved until the material specification requirements
have been completed;

b) designation of the Customer’s blank drawing;

¢) sequential number of blank;

d) PMIV (in case of PMI positive results).

12.2 Marking shall be made using low-stress
stamps, certified by stamp of the Manufacturer’s
Quality Control Department and framed with light in-
delible paint of any grade.

Marking paint shall not contain zinc, lead, sulphur
and other elements, which can damage the marking.
Marking shall be protected against erosion, wearing
and other attacks, which can make marking illegible.

WuB. Ne ny6i1.

B3aMm. uaB. Ne

ITogmich 1 mata

Hus. Ne mogir.

13 IIpuBapka BpeMeHHBIX KpeInIeHHH

13.1 BpemeHHBIE KpEIUICHHS, TPHUBAPHUBAEMEIE K
Hapy’KHOH TTOBEPXHOCTH KOBAHBIX 3arOTOBOK, JOJIKHBEI
ObrTh M3rotoBneHs! n3 Cr-Mo-V cram.

13.2 Hasa cramun SA-336M 10mWKHBI HUCTIOIB30BATHCA
HU3KOBOJOPOMHBIE MATEPHANBI M COOTBETCTBOBATH IIO
THITY JISTHPOBAHMS OCHOBHOMY Metamty. [ Ipusapky npo-
WM3BOANTH C WCIOIB30BAHUEM IIPEABAPUTEIBHOTO M CO-
Iy TCTBYIOIIETO TIOJOTPEBOB.

13.3 [JomyckaeTcs NMPUMEHEHNE BPEMEHHBIX KpEIUIE-
HUU U3 YIIEPOAUCTBIX CTATICH ¢ FapaHTUPOBAHHOU CBa-
PHUBAEMOCTBIO C IEPEXOJHOM HAIUIABKOM HA KPOMKAX MO
CBapKy, COOTBETCTBYIOWIEH IO THITy JETHPOBAHHUS OC-
HOBHOMY METAITY.

13.4 BpeMeHHBIC KPEMICHUS AODKHBI OBITh YAAICHBI
MEXaHWIECKUM ITYyTEM [0 IMOBEPXHOCTH OCHOBHOTO Me-
tamna. Jonmyckaemad riayOnHa BPE3KH B OCHOBHOH Me-
tamt He Gonee 1 M.

13.5 Mecra yaaneHus BpeMEHHBIX KPETUICHHH TOKHBI
6b1Th mpoxonTponuposansl MITJ wmn LIJL B cootseT-
ctBu ¢ 1. 10.4 coenudukarmu.

13 Welding of temporary fixtures

13.1 The temporary fixtures to be welded to the ex-
ternal surface of forged blanks shall be made of
Cr-Mo-V steel.

13.2 For SA-336M low hydrogen materials shall be
used and which is similar in alloying type to the base
metal. Welding shall be made with preheating and
concurrent heating.

13.3 It is allowed to use carbon steel temporary fixtures
with guaranteed weldability with the buttering, which is
similar in alloying type to the base metal.

13.4 The temporary fixtures shall be mechanically
removed to the base metal surface. Allowed cut depth
into the base metal shall not exceed 1 mm.

13.5 Locations of the temporary fixtures after their
removal shall be subjected to MT or PT according to
it.10.4 of the Specification.
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13.6 MeToauku CBapKd M CBAPIIUKH JOJDKHBEI OBITH
arrecroBanbl cormacHo TtpeOoBanusmM ASME Code
Sec. IX.

13.7 U3rotoBUTEIb KOBAHBIX 3arOTOBOK JOIKCH MPE-
CTaBUTh 3AKA3UHKY CJICAYIOIINEC AOKYMEHTBI:

a) cneuudukanio Ha opoueccol cBapku (WPS);

b) otuet 06 arrectaumu meroauku ceapku (PQR);

C) METOAMKH HEPA3PYIIAKOIIETO KOHTPOIS,

d) cxeMbl paCHOI0KCHHUSI MECT IPUBAPKH BPEMECHHBIX
KpEIICHUM.

13.6 Welding procedures and welders shall be qual-
ified according to requirements of ASME Code
Sec. IX.

13.7 The forged blanks Manufacturer shall submit
the following documents to the Customer’s:

a) Welding Procedure Specification (WPS);

b) Procedure Qualification Records (PQR);

¢) Procedures of nondestructive testing.

d) Location maps showing the places of welding of
temporary fixtures.

ITogmich 1 mata

WuB. Ne ny6i1.

B3aMm. uaB. Ne

ITogmich 1 mata

14 Ot4yeTHOCTH

14.1 U3roroBUTECIR 3ar0OTOBOK AOKCH MPEACTABUTE
OTUYET 00 MCIIBITAHUSIX, COACPIKAINUI CBSACHUS O Pe-
3y/MbTATAX BCEX UCIIBITAHUH, TPSOYEMBIX
Spec. SA-336M, Spec. SA-788M u HacToAImEH cCreu-
dukauei.

OT4YeT TO/DKSH UMETh CChIIKY HA 0003HAYMCHHE
SA-336M, BKIIFOUAIOLICE IO/ U3AAHUS U OYKBEHHOS
0003HAUCHUE PEAAKIINH, SCITU TAKOBAS UMEETCS U 000-
3HAYCHUC HACTOSIICH CIICIIU(DUKALIIH.

14.2 OrtueTt 006 UCHBITAHUSIX AOJIKEH CBUAETEILCTBO-
BaTh O TOM, YTO MATCPHUAIT 3ar0TOBOK MOCTABJICH B COOT-
BETCTBUH ¢ TpebosaHmsvu Spec. SA-336M,

Spec. SA-788M u HACTOALICH CIICIUDUKALTHCH.

14.3 Homyckaercst oOpMILATh CCPTUPHKAT B COOT-
percTeuu ¢ EN 10204-3.2.

14.4 B nononueHue K cepTU(HUKATHOHHBIM TpeOOBa-
HUSIM JOJKHBI OBITh MPEACTABJICHBI MPOTOKO/IBI UCITBI-
TaHUH, coaepsKalue nHPOPMALHIO, YCTAHOBJICHHYIO
TCXHUYCCKUMH YCIOBUSIMH HA MATCPHAIT U 3aKAa30M Ha
MOCTABKY.

OHHM TaKke JODKHBI BKIIOYATE B ¢¢0sl 0003HAUCHHE
TEXHUYCCKUX yCIoBul (SA-336M), rox uzaanus u 6yk-
BEHHOC O0O3HAUCHUE PEAAKINH, 0003HAMCHUE HACTOSI-
IeH CreugUKALIHH.

14.5 Bece oT9eTHL, MPOTOKOIB UCITBITAHUH, AKTHI, TIC-
penasacemeie [lokynarenro B OymaxkHOH popme TOMKHEL
UMETh MOANKCH U nieuarsk [locraBiuka (cyomocras-
LIUKA) MATCPUATIOB U 3aTOTOBOK.

OTueT, UCTIOIB3YEMBIN B 3JICKTPOHHOM BUJEC, HE TPE-
OveTcs 3aBepsTh MOANUCHIO. QHAKO B JOKYMCHTS
JOJIKHA OBITh YETKO YKA3aHA OPraHU3aLNs, IPSACTAB-
JSIOIIAS. OTYCT, KOTOPAst HECET OTBETCTBCHHOCTD 34 €r0
COCPIKAHUEC

14.6 I'lo TpeboBaHMIO YepTEKEH 3ar0TOBOK Ha 3aro-
TOBKH ACTAJICH AOKEH ObITh 0(hOPMIICH aclopT/cep-
TUHUKAT.

14.7 OTyeTHAs JOKYMEHTALWMS IPH H3TOTOBICHHUH 3a-
roToBOK nHOCTpaHHbIM M3roToBuTeiemM A0KHA OBITh
BBITIOJTHCHA HA PYCCKOM U AHTJIMHCKOM SI3BIKAX.

14 Reporting

14.1 The Manufacturer of blanks shall submit a
Test Report, showing data on the results of all tests,
as required by Spec. SA-336M, Spec. SA-788M and
this Specification.

A reference to Specification SA-336M, including
year date and revision letter, if any and to this Speci-
fication shall be given in Test Report.

14.2 The Test Report shall state a conclusion (a
certification) that the blank material has been sup-
plied according to requirements of Spec. SA-336M,
Spec. SA-788M and this Specification.

14.3 Certificate may be issued according to
EN 10204-3.2.

14.4 Tn addition to the certification requirements,
Test Reports, including the data, set forth by material
specifications and purchase order, shall be submitted.

The Test Reports shall also include Specifications
designation (SA-336M), year date and revision letter
as well as designation of this Specification.

14.5 All Reports, Test Certificates and Records to
be submitted to the Buyer in paper copies shall bear
signature and seal of the Supplier (Subsupplier) of
the materials and blanks.

Report used in electronic form need not to be at-
tested by a signature. However, the document shall
clearly specify a reporting organization which shall
bear responsibility for its content.

14.6 A Passport/Certificate for the part blanks shall
be issued as required by the blank drawings.

14.7 The report documentation for the blanks, man-
ufactured by a foreign Manufacturer shall be issued
in the Russian and English languages.

Hus. Ne mogir.

Rev.] Sheet

Docum. No | Signature | Data

sm)] Juer

No jrokym. TTommcs | Hata

Juct

8002.00.10.552 1 Slllf;)et




[Mpunoxenne A
(oGs3arenbHOR)

Appendix A
{mandatory)

PesxumBbl IOCI€CBaApOTHBIX OTIYCKOB AJIS HCTIBITAHUS MEXaHUIECKUX CBOMCTB 3ar0TOBOK
Postweld tempering conditions for mechanical testing of blanks

Tabmuua A.1
Table A.1

ITpoa0mKUTEIPHOCTE IOCIECBAPOTHBIX OTITYCKOB
Postweld temperings duration

min PWHT

max PWHT

OxoHYaTeTbHEINH OTIYCK
Final tempering

OxoHYaTENBHBIC OTHYCKA
Final temperings

TemnepaTypa BBLIEPKKH
Holding temperature,
°C

Bpems BeIaepKKH, .
Holding time, h

Temneparypa BELAEPIKKH
Holding temperature,
[e]

Bpewms Beraepixky, b.
Holding time, h

+10
7053

8,0-8.,5

+10
7053

35,0-35.5

Ipumeuanns
Notes

pameTpa otmycka (mapamerp

Jlapcena-Mumniepa).

1 B pexxuve max PWHT npomMexyTOUHBIH OTIIYCK YITEH B OKOHYATEIBHOM OTITYCKE C MIPIMEHEHUEM T1a-

In case of max PWHT, intermediate tempering may not be carried out, but it should be taken into consid-
eration in a final tempering using tempering parameter (Larson-Miller parameter).

2 B pexxume max PWHT yuteHsl 2 HHKIa PEMOHTHOTO OTIYCKa (110 OJHOMY Y H3TOTOBHTENS U dKC-TLTYa-

In case of max PWHT 2 cycles of repair tempering are taken into consideration (one cycle for Manufac-

4 Homyckaetcs BemonaasaTs PWHT 1ol nmpoaomkuTenbHOCTH, KOTOPOH MOABEPracTCs 3ar0TOBKA MPH U3-

It is allowed to perform the same duration PWHT as for a blank during vessel manufacturing.

8002.00.10.552 1
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B3aMm. uaB. Ne

ITogmich 1 mata

Hus. Ne mogir.

IIpunoxenne B
(copasouHo€)

Appendix B
(for reference)

Pexum TepMo0GpaboTKH €O CTYNCHYATHIM OXJIKICHAEM
Step cooling heat treatment conditions

Tabauma B.1
Table B.1
Cxkopocts Harpesa win oxjaakacHus, °C/ua
Temmeparypa He Goree Bpemsa Brracpkky, 1.
Temperature Heating or cooling rate, °C/h Holding time, h
max.
Harpes ot 316 °C CkopocThb HarpeBa HE KPUTHYHA
Heating from 316 °C Heating rate is not crucial )
Harpes ot 316 °C go 593 °C 56 1
Heating from 316 °C to 593 °C
Oxnaxaenue 1o 538 °C 6 15
Cooling to 538 °C
Oxnaxaenue 1o 524 °C 6 24
Cooling to 524 °C
Oxnaxaenue 1o 496 °C 6 60
Cooling to 496 °C
Oxnaxaenue 1o 468 °C
Cooling to 468 °C 3 100
Oxnaxaenue 1o 316 °C 73 B

Cooling to 316 °C

Janee oxnaxacHue
HA CIIOKOMHOM BO31yXe
Then cooling in still air

Rev.
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[Mpunoxenne C
(cupasouHog)

Appendix C
(for reference)

Buasl, 06veM 1 METOIUKH HCTIBITAHUN MaTepyana 3aroTOBOK
Types, scope and methods of blank material testing

Tabmuma C.1
Table C.1
Pacnionoxerue oOpaziioB Ko
TeMIeparvpa Mecro Location of specimens Tgﬁg&ﬁ? 00pasios Ueprexx/pazmep
Bujl HCIILITAHIS Hcrmer?aglg or6opa IT o oT 1pobhl|  Metozka | obpastia
o | Opgomas | o | mons B e |
Test type Test . Heat treated Do | Dl
Samplin, . . e specimens | Test methods | dimension of
temperature lg)cma&iong O?entguon of "t[l]n)r%gll- condmoln of taken fiom specimen
pecimens ckness sample sampke
1 raBouHBLA
XUMUICCKUH _ Kopmosas mpoGa/ _ _
aHant Ladle analysis ! SA=T51
Heat analysis
Xyvudeckuit
AHAJI3 Ha o Bepx 20%35%35
p—— 20°C T(f’p - 12T | Q+T SA-751 fwM/mm )
Product analysis
?ggx 12T | Q+T 1
Bepx | mnonepeuno Q+T+ ASTMAST)
o . .4 wmS/
20°C Top ransversely 172T min PWHT 1 ASTM ESM | 1epr.
HcrmbIranme va dwgdor5
Bepx Q+T+
ACTSDKCHIS
P Top 12T | fax PWHT 1
Tensile test
ASTM A370
454°C Bepx | monepettio |y | Q+T4 1 |AST™ME21 | uepr/
Top transversely max PWHT dwg. 5
<
=
s ASTM A370
= o
= M HHYC 18o C Bepx | mnonepeuno 12T Q+T 3 ASTME23 qepr. 11/
3 Minus 18 °C Top transversely dwe. 11
3 wWg.
= Hcnbiranme Ha
E VJIapHbIH 130 R
: epx Q+T+
Impact bending 29°C Top 1/2T min PWHT 3 ASTM A370
test Mpmyc HIOLIEPETHO ASTME23 aepr. 11/
; Minus 29 °C 1 o
& S Bepx transversely Q+T+ dwg. 11
& Top 2T | max PWHT 3
2 Bocems
TEMIIEpaTyp
~ Hembrranme na - | (MaRIMyM) l?epx S}i;r[l;‘-; HT 24 min
CIOMKOCTE K eight temperatures| * OP
. TEIIOBOMY > ASTM A370
2 oxpymBAmo. |mum) TTOLEPETHO gy p ASTME23 | wepr 11/
: Bocems transversel
& y dwg. 11
= Temper TeMIICpaTyp Bepx Q+T+ :
5 embrittlement test] (MIHAMYM) T min PWHT+ | 24 min
g cight temperatures| 1P SC
A (minimum)
ASTMB92-16
TBepaoCTH 1 usmepe-
. Hardness test 20°C ; - 175 N I e B e (18;42/2;310)
= urement | ASTM A370
S
E
=
Q
=
i
=
2
g Jlncr
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[Tpomomxenne Tabmunst C.1
Table C.1 (continuation)

2 T- maxcuMasibHas TOJIIMHA 3aTOTOBKU 1101 TEPMOOOPaGOTKY;
T- maximum thickness of blank for heat treatment.

3 Mecta KOHTPOIISI MAaKPOCTPYKTYPHI YCTaHABIMBAIOTCS:
- JIISI CIUTOTITHBIX ITOKOBOK KPYTJIOTO ceIeHMUS uaMeTpoM 1o 300 MM BKIIIOU. - Ha OJTHOM TEMIUIETE WIN TOPIIE 3aro-
TOBKH CO CTOPOHBI, COOTBETCTRYIOIEH MPUOBIILHOM TacTH CIUTKA, IIIOIMAb TEMILIETa TOIDKHA OBITh paBHA IO N
HIOIIEPEIHOTO CCUCHMS 3aTOTOBKH,
- JIUISL CILIOIIHBIX IIOKOBOK KPYTJIOrO ceueHus JuameTpoM Goisee 300 MM — Ha osoce mupuHoit 300 MM, Ipoxoasi-
meit Yepes3 NEeHTp HONEPETHOTO CEUCHNUS TIOKOBKH, UINHOM, paBHOM JMaMeTpy 3aroTOBKH Ha TOPIIE HIIH TEMILIETE CO
CTOPOHBI, COOTBETCTBYIONIEH IPHOBITLHOM TacTH CINTKE;
- JIIST KOJIBITEBHIX (IOJIBIX) HOKOBOK - Ha ABYX TEMIUIETaX MM yIacTKaxX Ha TOPIIE 3aTOTOBKH, PACTIONOXKEHHBIX IO/
yraoM 180° 1o IepuMeTpy IMOKOBKH CO CTOPOHBL, COOTBETCTRYIOMIEH IPUOBITLHOM 9acTH CIUTKA; INIOIMAAb yIacTKa

Templet macrographic examination shall be carried out at a face directed to the blank.

Ko
Pacrionosxenue oOpaziioB Tepnme-
M . . . 00pasios [ a3V
Temmeparypa egggaOT Location of specimens coc?g;{ime OT IIpOOBI Mertomka %a 7
Bunucneranysi|  wicHBITaHus TDO6EI o HCHEITAHTS )
Tost p OpueHTarmst npoCbl | Numberof Drawing/
Test type @ wre | Sampling o6pasrion T | Heat treated | specimens | Test methods | dimension of
mperd location | Orientation of| Through- | condition of | takenfrom specimen
specimens thickness sample sample
TIO METO/TAKE
OpraHf3aIyy,
Konrpons oM. oM. OCYIICCTRIIS- oM.
MaKpOCTPYKTY B i Bepx | mpumeuanme | mprvedanue Q+T 1 %Lg;g /KOH_ IpAMETaHIES
Macrographic Top 3 3 by the practice 3
examination see Note 3 see Note 3 of the Author- | see Note 3
ity, performing
exarmination
[Tpumeuanus
Notes

1 Opuenranus o0pa3ioB, yKazaHHas B TaOIHIIE, COOTBETCTBYET Spec. SA-370: «IonepevtHoy» O3HaUaeT, 4TO Ipo-
JIoTBHAS Och 00pasiia HepIeHINKYIsIpHa HallpaBJICHHIO HanOOIIbINeH AedopMaliy cTaln Ipu KOBKE;

Specimens orientation, stated in the Table, is according to Spec. SA-370: the term “transverse” means that the length-
wise axis of the specimen is at the right angle to the direction of the greatest extension of the steel during forging.

- JIISI CIUTOTITHBIX ITOKOBOK THIIA IDIAT — Ha OJIHOM TEMILIETE MM YIacTKE Ha TOPIE 3arOTOBKHU CO CTOPOHBL, COOTBET-
CTBYIOIEH TPUOLIILHON 9acTH CTUTKA U3 CPeTHEH TPETH IO IMMpHHE 3aroTOBKH. | Litorma s TeMmiera (yaacTka)
JIOJKHA OBITH paBHA IIOJIOBUHE CPEJHER TPETH IMUPUHBI TIOKOBKH (HO He Ooxee 300 MM) Ha BCIO TOJITUHY TOKOBKH.

Konrpons Ha TemMIIeTax Ipon3BOUTCS Ha INIOCKOCTH, 0OpaIeHHON K 3ar0TOBKE.

for solid round forgings 300 mm and under in diameter, the macrographic examination shall be carried out at a tem-
plet or at the blank end from the side corresponding to the discard head; the templet area shall be equal to cross sec-

for solid round forgings over 300 mm in diameter, the macrographic examination shall be carried out at 300 mm wide
strip, passing through a centre of the forging cross section, and having length equal to diameter of the blank end, or at a

for ring (hollow) forgings, the macrographic examination shall be carried out at two templets or localities of the blank
end, oriented at 180°around the forging periphery from the side corresponding to the discard head; the locality (tem-

for solid forgings of plate type, the macrographic examination shall be carried out at a templet or at a locality of the
blank end from the side corresponding to the discard head from the middle third across the blank width. The templet
(locality) area shall be equal to ¥ middle third of the forging width (but not more than 300 mm) through the total thick-

8002.00.10.552 1
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IIpunoxenne D
(copaBouHo€)

Appendix D

(for reference)

[Tepeuens TpeOoBaHUH K MaTepHUaTy 3arOTOBOK
List of requirements for blanks material

Tabmmua D.1
Table D.1
ITyaxTer 8002.00.10. 552 ITyHkTSI
Marepuan ¢ TpeOOBaHUAMH AJIS 3aKa3a 8002.00.10.552[
Material Items of Specification 8002.00.10.552/] ¢ TpeOOBaHMSIMEI
containing ordering requirements O BXOAHOMY
Texnreckie KOHTPOTIO
Honomawrenereie| JonomHumenbHbIe Items of
VCIOBHS e
- Tpebopanma o|  TpeGoBaHMs TpeGOBaHHS Specification
Mapxka Specifications .
Grade of Requirements of| Supplementary re-| Supplementary re- 8002..0.0.10.552;[
Spec. SA-336M|  quirements of quirements of  |containing require-
ASME Code Spec. 336M | 8002.00.10.5527] |ments for incomin
Sec. TI, Part A pec. Rl > [Of Meoting
inspection
4;
5.1;
4;
6.1: 6.2;
o 7.4;
6.2; 75
5.1; 7.5; T
6.1; 8.1; 8.1
; SA-336MF22V | SA-336M 74 S2, 89 o1, 9.1;
§ ’ O 10.3.1;
= 10.4.1;
A 10.4.1;
5 10.5.1;
= 10.5.1;
= 12;
= 11.7;
13
12;
. 13
&
=4
2
2
~
2
2
=
:
m
&
=
=
[al
=
=
S
=
=t
2
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