«AHYC»
IIpoekT «/luoren»

TAHK HOBBIX COBPEMEHHBIX PEYHbBIX CYAOB THUIIA « IMOI'EH», KAK
KOMIVIEKCHOE PEHIEHUE JJIAA UCITOJIB3OBAHUA, XPAHEHHUSA U ITEPEBO3KU CIIT




[lems mpoekra «/luoren» u myTu perieHus:

Ieab nmpoekta «/Ilnoren»: MH:KeHePHbIMH pelIeHHMSIMH, CYLIECTBEHHO (B pa3bl) COKPAaTUTh BpeMsi OYHKEPOBKH CYIHA, TAKMM
o0pa3oM HCKJ/II04as J00YI0 MOTEHIMAJIbHYI0O BO3MOKHOCTh BMepP3aHusl Cy/IHA B Jiell, B Ipouecce OyHKePOBKH Cy/IHA.

HNuxeHepHbId NyTh : OTKa3 0T CTAMOHAPHBIX, KAK NPUHALIEKAIIKUX cyaHy, TaHKoB nox CIII, u mepexox Ha morpyxaemsbie,
3ameHsieMble, BKaTHbIe TaHKHM CIII, npuMeHuB 0Te4eCTBEHHYI0 pa3padoTKy: 0JI0K-KOHTEHHep ¢ CHCTeMOM 3aKA4YKH U BbIAA4YH
TonsimBa CIII, ¢ BO3MOKHOCTBIO JOCTABKHM BCEMH BHAAMHU TPAHCIOPTA.

IlonyTHbIE 3aa4n npoekTa «/Inoren»: Peasim3oBaTh KOMIJIEKCHOE pellleHHEe BONPOca OYHKEPOBKH, 32 CUeT YHMBEPCAJIbLHOCTH
TaHKa «/luoren». YHHBEpPCaJbHOCTh JA0J)KHA 00eCHeYMBATHCH HE TOJBKO ISl HeMOCpeaACTBeHHOro npuMenenusi tTanka CIIT
KAaK TOIUIMBHOIO TaHKa CyIHA, HO M 00ecneYuBaTh J0CTABKY 3arpy:keHHOro tanka CIII' k mecTy OyHKepoOBKM CyaHA, 10MyCKAasi
Heo0Opy1OBaHHbIE MeCTa OYHKEPOBKH (MeEJIKOBOAbE, OTCYTCTBHE O000PYIOBAHHBIX CHELHMAJbHBIX OYHKEPOBOYHBIX CTEHOK), a
TaK ’Ke U BO3Bpat nopo;xkHero tanka CIII' or mecTa OyHKepOBKH CyIHA K MeCTY 3arpy3KM B TAHK TOIJIMBA, BCEMHU JI0CTYITHBIMH
TPAHCIOPTHBIMHU CPeACTBAMHU (MOPCKOM, PEYHOM, KeJIe3HOAOPOKHBIH U ABTOMOOMJIbHBIN TPAHCIIOPT).




Kparkoe onucanue nmpoekra « AHyc»

B pamkax peanu3zanmuu CrpaTerud pa3sBHTHS CYI0CTPOUTEIbHON mpoMbinieHHOCTH Ha mepuoa A0 2035 rona (Pacnopsizkenue IlpaBuTenbcTBa
P® ot «28» okTadpn 2019 roxy N 2553-p) Hama KoMNaHusi B HHUIIMATHBHOM MOPAIKe pa3padorasia nmpoekT «Anyc».

XapaKTepUCTHKH CyAHA NPoeKTa «SAHyc»!

* JlamHa MaKcuMAaJibHas: - He 6ojee 110,0 m;

e JlnauHa mo BatepiauHuu: - 105,0 m;

* lupuna na muaee: - 14,0 m;

* Ocaaka Ha mujgesie ot naayosni: - 4,7 m;

*  Ocaaka makcuMmaJsbHasi/padouasi — 2,4 m;

* BbicoTa 60pTa MAKCHMAJILHO JONMYCTHMAS OT BaTepauHun: - 8,0 m;

* Bomoumsmenienue : - 2 400 DWt;

*  OcHoBHBbIE ABUTaTeJdH: - 1-H (oguH) aBUrateb 1665 Kwt kaxablii, padoraromme Ha Canxxennom Ipupoanom I'aze (CIIT);

Kaacca cynna coorBercTByeTr DNV&GLO: - 100 A5 IN(0,6) MCl BWM, ®unckwuii genoBbrii kiace cynna 1A (ITo Ipasuaam 2002 roaa).
Cynno npoekra «SIHyc» yKOMILIEKTOBaH ABUrareasMu padoraromumu Ha CHmzkennoMm Ilpuponnom I'aze (CIII), cyaHo JiexoBoro Kiacca.

Pacuetrnoe Bpems nostHoi OynkepoBku (nmorpysku CIII) cynna «SInyc», 3-u (Tpm) 4aca.



OOmui BUJ pEICHUS NPOCKTaHTa II0 TaHKY «J[morex»




OCHOBHBIE XapaAKTEPUCTUKHU TaHKA «/lMOTEH»

JlniuHa MmakcuMasibHasi, MM (QyThl): 12 192,00 (40,00);
IIupuna MakcuMajabHasi, MM (pyThbI): 2 438,00 (8,50);
BbicoTa MakcHMaJibHast, MM ((yThbI): 2 591,00 (8,00);
Temneparypa padouas, °C: - 162,00;
Temneparypa ucnbiTanuii, °C: - 195,00;
JlaBjienue padoyee, aTM.! 1,00;
Tun Tanka: BAKYYMHbIH -NIEPUIUTHBIN
O0beM TaHKa (pacyeTHbIit), M>! 54,00;

Bec Tanka, T:
Tank o60opy10BaH MITATHLIMH MECTAMHU /IJIS 3aMKOB 0] KpenJieHue koHTeiiHepoB 1SO 40”;

Tank «/luoren» mnoaHOCTBI0O cooTBeTcTBYeT TpeOdoBanusaM J(upexktuBnl EBpomneiickoro Corw3a, mnpeabsiBiasieMble K
TpancnopTHbIM cocynam nox AasjaenueMm 2010/35/EU ot «16» uroas 2010 rona.

Tank «/{uoren» cepruduumpoBan Ajs npuMeHeHus B ctrpanax Esponeiickoro Corosa, umeer MapkupoBky «CE».



CpaBHeHHE «J[moreHa» ¢ MMIIOPTHBIMHU aHAJIOTAMU.

JJ11 MMIIOPTHBLIX AHAJIOTOB U MOX0KMX 0TeYEeCTBEHHbIX M3/1e/ 1Ml MaTepuaJl BHYTpeHHel 6oukn, mmbdo cnaae «Mueap-36», 1ubdo
Hep:xaBeromue craiau Tuna AISI 316L (¢ BeicokuM coep:kanueM HUKe/Id U Xpoma) uau AISI 321.

B tanke «/luorew» (BHyTpeHHsini 0ouKka), eme Ha HTane NPOCKTHPOBAHHUM, MCHOJL3YETCH CTAa/lb ¢ HU3KHM CO/Jep:KaHueM
HHKeJIl (MAKCMMAJIbHO - 9 (1eBsiTh) %), u 0e3 XxpoMma, uTo 3a cueT OOJIbILEro Mpeaeia TEKY4eCTH, MO3BOJIAET YMEHbIINTh
TOJIUHY (BHYTpPeHHel 004YKH), M 3TO KaK CJAeACTBHE CHHU3MT BeC HOPOKHEI0 TAaHKA, 10 CPABHEHHI0 ¢ MMIOPTHLIMH
aHaJloraMu.

HemaJ/i0Ba:KHbIM B 3TO CHTYallHH SIBJISIETCSI, YTO Hall TAHK 0oJiee peMOHTONPUIOlEH, TAK KAK CBapKa BHYTPEHHEro TaHKa,
He TpedyeT Crneuua/bHbIX YCJI0BUHH (HAJMUME CIeHAIbHOIO 000py10BaHuA Ui 00ecnieYeHusl CBaAPpKH JIn00 B BaKyyme, Jiudo B
cpeje aproma).

Ba:xkno, uT0 Ham TaHk, pa3padorannbiii Kak cucrema nogaun CIII' nHa cyane npoexkra «fuyc», Tak ke moxKer ObITh
HCNoJIb3oBan U A TpaHncnoprupoBku u xpanenust CIII' (mpasuina DNV&GL paspemaor takoe), mpu TOM 4TO HeHA
3HAYMTEILHO HHKE HHOCTPAHHLIX AHAJIOTOB M MOX0:KUX 0TEUeCTBEHHBIX W3/1e/IHii.



TexHudueckue TpeOOBaHUS NPOCKTAHTA K TAHKY:

TECHNICAL
SPECIFICATION

L STORAGE AND TREATMENT

This technical specfiation descrives the scoe of supply and work offered for the LNG fuel storage and fuel handiing

system for the 2000 DWT General Cargo Vessel project

Throughout this document the term *LNGPac™" shall be underst

assembly of storage, bunkering,

pressurisation, condiioning (heating), autoraton / cortrol ard montoring. The purpose of the LNG fuel storage and fuel

handing system (s to hok specified amounts of LNG, process itHo comact pressure and temperaturs condtions and at any

nsts

Classification Society & Authorities
The LNGPac™ equipment shall meet the requirements of.

DNV-GL
Related documents of dlassification society
DNV 15613 *Gas Fuelled Ship Installations®

Qther refated documents

it meet the gas consumers' fuel demand, allin a safe and environmentally ciean manner

International Code of Safety for Ships using Gases or other Low-flashpoirt Fuels - 2016 EDITION

Validity of classification and other rules

The LNGPac™ equipment shall be delivered according to the valid edition of the mentioned rules, regulations and

requirements of the Classification Society and Autnority or Marine Organization at the date of the guotaton In the event

that the rules, regulations and requirements of the Classification Society or Authority or Marine Organization change after

the quotation date the Supplier shall hava the right to adjust the quotation price and the Deiivery date resulting from such

changes

Electric power supply

f nol specially mertioned, all el | equipment delivered with the LNGPac™ s designed to operate

Supply voltage LNGPac™ equipment. 230 Vac
Supply voltage heating medium pump(s) 400/440 Vac
Supply frequency 50160 Hz
Supplylcentrol voltage 24 Vde
LNG

This Technical Specification 1s based on the following bunkerad LNG quaitty

LNG main components

LNG minimum Methane Number

CH4, C2H6, C3H8, C4H10, C5H12, N2

LNG maximum nitr

Minimum LV (L

LNG Burkered Temperature

80
en (N2) content, 0.8 mole-%

Heating Value) 35,5 MJNm?

Maximum censity (as  bese for calculations SAT0 kg/m?
-162°C

1atm

NG bunkered pressure

finition:

The LNGPac™ comprises the foliowing main components

LNG fuel storage tank

The LNG fuel storage tank is a double shelled vacuum insulated tank for the storage of the LNG. The high insulation
performances can keep the LNG stored for extensive time in iquid state. The inner and outer shells are made of stainless
steal and the outer shell Is acting as a full secondary barrier

Tank Connection Space
The Tank Connection Space is the area built around the tank penetrations, usually bult to contain any leakage and contain
the hazardous areas

Bunker Station (BS)
The Bunker station is an assembly of valves and instruments, delivered as a skid mounted unt, which is the interface

towards the LNG supplier for the filing of the LNG fuel storage tank(s) on board

LNGPac™ automation system

The control and automation system of the LNGPac™ Is camed with a Process Control Cabinet and with local control
panels. The LNGPac™ Process Control Cabinet is designed for the pnimary process & safety control functions of the fuel
gas system, Including also all ciassification required alarms and indications. The process confrol system receives all the
nputs from the sensors of the LNGPac™ systems and executes the control logic by commanding the actuated valves.

Heating medium system
Ah

plate heat exchangers and circulation pumps, are included in the scope of supply and are delivered loose.

ting medium system is needed to provide heat to the LNG evaporators. The main components of the circut, such as

design featur
The LNGPac™ is a process system designed according Lo the highest martime/industrial quality & safety standards, based
on a long track record and numerous prastigious references ince introduction of LNG as fuel

Al system companents are sourcad from Wartsila premium and qualified suppliers, where manufacturing and assembly
processes are closely monitored and supervised by Wartsilé experts to ensure minimum of downtime curing operations,
reliability and maintenance cost of the system

The system is designed with user-friendly automation interface, where the process & safety logic 1s minimizing human
arrors by a high/intelligant automation degrae and optimized nteraction with the Enging(s) Control System Special
attention is paid to the layout anc accessibllity of all parts within the process system, guaranteeing all components can be
reached and replaced

Majortty of the vaives are globe type, having  long fetime, maximum tightness and minmzed leakages. Manual valves

and double block and bleed valve arrangements are Included at locations in the process system to ansure optimum safety
and simpiify maintenance or nspections.

1.1.1 LNG Fuel Tank 2

The LNG storage tank vacuum insuiated is the best alternative for small volumes and extended holaing time The tank is

designed with special focus on safety The outer tank is a complete secondary barrier designed to withstand over pressure
and a leakage of the inner tank_ The bottom penetration is enciosed in a vacuum insulated pipe insice the annular space,

de facto having three barriers to contain any leakage

LNG storage tank main technical date
Tank arrangement

Horzontal Longitudinal

Location

on deck

Design Iifetime.

20 years

Tank type

IMO type C (vacuum insulated)

Inner tank matenal.

Austenttic stainless stesl

Outer tank material

Austentic stainless stee:

Insulation

Vacuum and Perite

Minimum Holding time

according to IGF 8.8.1.1( 3 Pressure accumulation
83%

Worst Loading limit (IGF 6.8 1)*
Best Loading lim# { 682)

05%

Ambient air temperature

20°Cto +45°C

Tank outer shell length.

Tank outer shell diameler.

Tank saddies™

One fixed, one sliding

Inner tank geometric volume @ ambient temperature (calculated - preliminary).

Inner tank MARVS pressure.

o 175 M2

90 barg

Tank design
Minimum impact 1

Design load - tra

-165°C

st temperature (liguid Nitrogen) 186 °C

Design load - longitudinal acceleration ax 026g
versal acceleration a 0.77¢

Design load - vertical acceleration az. 0789
05g

Design collision load

Notes:

*Maximum tank filling limit is dependent on vessel design critena, tank shape, tank postion

longitudinal or transversal

Installation), fire nsk, tank design parameters and arrangement of safety valves and 1s related piping. The system is
designed for continuous consumption of LNG, where assumed that consumption is starting directly after bunkering in any

case the maximum loading limit which can be accepted by classification society is o

%.

**Special provisions by means of insulation plates (yard supply) on the mild steel of the vessel structure or high-grade low

temperature résist

steal (yard supply) might be nesded to avoid thermal cold Ingress

lations related to th

temperature distribution of the vesse! structure are not included in Wartsila scope of supply.

Final main technical data shall be available after approval of classification society.

Final dimensions and tank volume can be fixed only after design & approv
Buyer. The final design accelerations may have influence on the footprint dim

of these dimensions.

of the LNGPac™ by Classification Society and
sions, and could also result in an increase

Design load & design collision load cata according to minimum requirement of classification society, reference to submitted

vessel design criteria. These values need to be confirmed by Buyer before the contract signature. Any change to these

values can have consequences on the tank design specificatons

Accelerations specified are relative to the acceleration of gravity and do not Include the component due

he static weight



1.1.2 Bunkering station

Bunker Station location.

on deck
Skid mounted

Bunker Station delivery.
Hazardous area. rone 1, when bunkering only
Bunkering design flo 220mhe
Main vaives. Manual/Pneumatic actuated type
Ventilation Natural
LNG piping on the skic. ... Singe stainless steel 3161
Equipment design pressure. 0 bar(g)
Jrip tray on the skid. ncluded
ncluded
ncluded
ncluded

ncluded, Loose delivery

Pneumatic cabinet location

Not hazardous area

Design temperature of Pneumatic cabinet

+10°Cto +45°C

Design temperature of equipment

Main Interfaces

LNG bunkering Intertace.
LNG Interface to LNG fuel storage tan|

Flange, DN100, single walled pipe
Welded, DN100, double walled pipe

N2 interface.

Weided, DN25

Pneumatic air interface.

Threaded

Flange, DN25

Interface to Gas vent Mast (s:ze is preliminary
Drain on the drip tray.

Flange connection

Electrical interfaces
Supply voltage for instruments

24V (from LNGPac™ PLC), on junction box

Control signals

on /O box

Notes:

Design flow is based on a LNG bunkering feed supply with a fiquid lemperature of -162°C, considering no gas feed out

from

0f 20 m pipe + 10 bends and Ap=3.65 bar + liting heig:
defined in accordance to pipe routing recewved by Yard and info received by LNG supplier Bunkering prassure should be at

e Tank Connection Space during the bunkering operation. The considered design flow is referred to a bunkering line
flow speed of 7 mis. The final design flow values shall be

east aqual to the tank operating pressure + pressure drops between bunker station and the tank in orger to grant the

design flow

In case the Bunkering Station is to be installed below the tank level, inerting of the bunkering lines lowards the LNG

suppler might be needed

The Vapour return line and related valves and equipment are not in

ded in the scope of supply. The vapour return line is

nommally not used n the majortty of the installations with a small volume (<500 com) and a pressure bulld up based
process system, If Vapour retun line s required, it shall be included in the scope of supply before contract

1.1.3 Tank space.

Tank Connection Space type

Gas light enclosure - built on

Tank Connection Space postion,

At the dished end of the tank

Tank Connection Space location

On deck

Connection to the tank

Welded

Tank Connection space internal piping material.

304L

32m

Tank Connection Space height

Tank Connection Space length 225m
Tank Connection Space wicth, aom
Tank Connection Space enclosure materia 304/304)

Tank Connection Space acces Gas tight bolted hatch
Forced ventilation Required, 30 air changes per hour
Air Temperature at Tank Connection Space inlet +10°C to +45 °C

Main equipment:

The following equipment is instalied in each Tank Connection Space
Pressure Build up Evaporator
Main Gas Evaporator:
E 's type. Plate and Shell (GW)
Maximum Heating power required at the TCS for evaporation and Heating of L . 308 kW
Maximum Gas flow at TCS outiet 578 kg/he
Remote controlled valves. Qty to be defined, Pneumatic actuated, for normal operation
Manual isolating valves.. Qty to be cefined, manual operated, for maintenance operations

Tank Safety relief valv 2 pertank
Thermal relief valves. Qty to be defined, for piping safety measures
Junction box(es) ncluded
1O box{es) ncluded

Included, Loose delivery or mounted on the outside
Not hazardous area
+10°Clo +45°C

Pneumatic cabinet
Pneumatic cabinet location
Design temperature of pneumatic cabinet

Level measurement devices, 2 trycocks, 1 continuous dfferential pressure

ESD button inside the Tank Connection Space, ncluded
Service switch ncluded
Internal light ncluded

Main Interfaces:
Foliowing interfaces (Sizes are preliminary) to extamal systems ara foreseen for each Tank Connection Space

LNG bunkenng connection from Bunker Station
LNG bunkering connection fromito other TCS

1¥DN100, double walled pipe
1xON100, double walled pipe

Gas feed line to Gas consumer(s YGVU(s).
Heating medium Inlet
Heating medium outlet.

1xDN50, double walled pipe
size to be defined, single walled pipe
size to be defined, single walled pipe

Nitrogen connection 1XDN26
Instrument air Fittings
Safety relief valve line connection to gas vent mast 1% DN150, p for single walled ppe

Air ventilation inlet
Air ventilation outiet

size to be defined, single walled pipe
size 10 be defined, sing's walled pipe

Electrical interfaces

Supply voltage for internal light: 230 Vac, on Junction box
Supply voltage for instruments 24V (from LNGPac™ PLC), on junction box
Control signals on |0 box

Notes:

The Main Gas Evaporator and the Pressure Buld-Up Evaporator are dimensioned to feed the following gas consumers at
100% load

| Power Output

[ 1665 w each

Gas consumer
2x Warstila 8L20DF

[IpogoinkeHre TEXHUYECKUX TPEOOBAHUI:

- Interfacing to all Junction boxes of the LNGPac™ system
Interfacing to all solenoid control cabinets

1.1.4 Heating media system 1
Location of heating media Below deck, not hazardous area
Deliver, Loose components
Cooling/ g medium Glycol water
Material of the Carbon steel
Heating medium temperature +30 °C o +50 °C
The set of loose components consists of

Plate heat

Centrifugal circulation pumps {one working, one stand-by), including motor starters

Isolation valves. quantity to be defined
Instry it quantity to be defined

Notes:
The Tank Connection Space is equipped with a supply & return flange connection for the glycol-water fluid. In the Tank
Connection Space, all piping and valves are included in the scope

The heat exchanger extracts energy from the engine HT or LT-water system Sufficient water flow from the vesse:
circulation pumps through the heat exchanger is to be ensured. Maximum temperature of the HT/LT water, at the heat
exchanger inlet, is of +60 cegC

The external expansicn tank (yard supply) is to be installed in the vessel according to Wartsila recommendations. The

expansion tank shall be equipped with & gas detection system (yard supply)

1.1.5 LNGPac control system 1

The LNGPac™ Process Control Automation System is based on a distributed control & monitoring system, communicating
with remote /O units in the different LNGPac™ modules

Process control Cabinet. 1
Location Below deck, Not-h: dous area
Main Power suppy 230 Vae
UPs.

Required (not included n the scope of supply), 230 Vac
Main PLC for each process control cabinet 1

Safety PLC for each process control cabinet 1
Qperating ambient air T +0°Cto+45°C
Process operator stations 2
Location of the process operator stations ... «..... 1in Engine control room, one on wheel house
Main Power supply 230 Vac

Main Interfaces:
The LNGPac™ Process Control & Automation System is having the following main interfaces

. to System shutdown (ESD) handiing, including also extemal ESD input signals
Interfacing to Vesse! IAS

- Intertacing (digital or serial) to Wartsla Gas Valve Units/engines, gas detection system fire detection system, Heating
medium systemn and LNG related ventilation systems

Notes:
The main functionality of the LNGPac™ process control is based on a PLC based system and a separate PLC based

safety control system to create sate operation under all circumstances and minimize potential risks

During normal cperati

the LNG fue! gas handling process is completely automated and all control interfacing to external
systems (Wartsiia engine CVU's, Heating medium system) is designed for remate control of these systems.

The Process PLC contains ail prmary and secondary functionalty, including also (where practicabie possible and accepted
by class fication ) automatic sequences for bunkering, purging operations, system tests etc The safety PLC is dedicated to
allthe shutdown of the LNGPac™

The LNGPac™ P
cabinets in the LN

cess control cabinet shall be connected with the Junction boxes
Pac™

nd the pneumatic vaive control

1.1.6 Classification

The LNGPac™ is designed in accordance with the requirements of the classification society as specified at the beginning
of this Technical Specification. Classification costs for approval of all LNGPac™ related equipment are included in the
scope of supply

The following design and engineering is included in the class approval for the LNGPac™ and is part of Wértsiia's scope of
supply.

- Mechanical, thermal and hydraulic dimensioning and calculation of all equipment, piping, fitting, satety devices and
control systems in the scope of supply.
- Filling limit calculation of the LNG fuel storage tank
Detailed design of the process control and safety control automation and internal/external interfacing.
- Stress calculations of equipment System safety calculations and analyses
LNGPac™ Failure Mode and Effect Analyses.
- Process operation description
- Transportation and Ifting instructions
Detailed design of the process control ion and d ter g
- Electrical drawings for the process control automation and interal/external interfacing

Where required by classification society, above drawings, documentation, calculations and analyses shall be submitted for
class approval of the LNGPac™

Following drawings for the equipment as specified in the e of works for submittal to
buyer and classification society.

cope of supply are included in the

All oulline dimensional drawings, including all mechanical Interfacing connections
P&ID's of process instalfation
Electrical drawings for the process control automation and internal/external interfacing

Hazid/Hazop
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Typical inspection requirements:

The required space for inspection
between the gas storage tank
surface(flat or curved) and

structural elements i to be at

least 380 mm. The distance between
the surface to be inspected and the
surface to which the above structurc
elements are fitted (e.g.,deck,
bulkhead or shell)is to be at least
450 mm for a curved tank urface o
500 mm for a flat tank surface.

NOTE! For guidance only.

Detailed inspection specification to
be checked for every classification
>ciety separately.




HoBBIM KOHCTPYKTHUB TaHKa «JlHOTECH».

LNG




[IpyuMeHeHE HOBBIX KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB
BHYTPECHHSISI OOYKa:

OKIT FOPTPOJMbHBIA r
FKIEMILIAP BYRR DNV-GL
Certificate No: N141CR7C
S — P — P - Certificate No:
Vrsepxiaio INSPECTION CERTIFICATE OF N141CR7C
5 . ” = — Mechanical Properties
Texuuyeckuil IMpeKTop-riasubiii HKeHep MATERIALS = P e e
—_— Ren OF Rpo,2: Yield stress; Rm: Tensile strength; AS: Elongation; Z: Reduction; L or T: Orientation of test
UenenoBenkoro  MeTamiyprudcckoro piece
Product: eel plate ditanai i
T Any additional requirements:
urata OAO «Ceseperans» Total mass: 2900 kg z ' :
Y7/ ___AH. Jlyuenko Manufacturer: PAO "SEVERSTAL"
, W” 2008 ManGraciifer s order Nos Tensile Properties Charpy V-Notch Impact Properties Hardness
B | . Test piece type and RanOr |Rm As |z Lor[Test |width of Energy, Joule
Purchaser: dimensions Rgo2 N/mm? | % % T [temp [test 1 2 3 Avg
v N/mm? °C  |plece >
Purchaser’s order No.: fiesss
Crank TONCTONMCTOBAS JerMpOBaHHAs 0COGOBLICOKOI X1a10CTOHKOCTH. DNV GL Station: ! U732 Specified limits min | 690- 20 27| -195 o
585 |825
DNV GL Order No.: AQ374994 ——
Texnuucckue ycaosus Destination/Supplementary information:
f’é’ Heat No. Test No. Test Results
TV 14-105-4%£-2008 o o 293132 1 622 [ 715 as T 186[187[186 186
sy I Specifications = T T 150204205 201
TR Rule or Standard: ASTM A553/A553M 2 614 | 704 as T 156149[159 154
Jlepxarens Tion — Yep uil MeTtamTypradeckuii komGunar OAO Material grade or type: _AS53 TypeI . — L __|168]1431171 1160 —
«Cesepcraisy. Any additional requirements:
cpok peiicteus ¢ O, (42008 r. ) p_— Remarks
J10 — HE OTpaHHYCH Chemical Composition
Any additional requirements: Steelmaking process (When applicable): Heat treatment (state temperatures, °C)
Paspaborano EOS Q+Q+T
3aM. TeXHHYCCKOIO HPEKTOPA- Element [C si Mn [P s cr [ni Mo Cu Al Nb Ti R R
=2 e Specified | max | 0,15- [ max |max |max ,50- Non-destructive testing
[JIaBHOTO HHXXeHepa-HayallbHIK limits 9,50 [J Not required [J To be completed prior to installation. [X] Refer NDT report No.: 2598
KOO MTamyprH- (%] 033 (04 |09 |0,015 0015
| | 1 Additional information
AO «Cepeperane» Plate Size 22x2400x7000
Heat No. [Test Results
eMEHHOB 293132 0,06 |0,26 0,57 | 0,007 |0,003 | 0,03 [9,37 022 (0,002 The material has been tested and inspected in the condition and is found to be in accordance
— T with the above specification.
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I IppumeHeHne HOBBIX KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB

(TOpLIEBBIE KOHCTPYKIIUH ):

DNV-GL
APPROVAL OF MANUFACTURER  AmMMmo005015
CERTIFICATE oo e

This is to certify:

That
PAO Severstal
Cherepovets, Russian Federation

is an approved manufacturer of
Steelmaking

in accordance with
DNV GL rules for classification - Ships

and the following particulars:

Application area Steelmaking

Products Semi-finished products for rolling or forging stock
(slabs)
Steel type Carbon and carbon-manganese

including normal and high strength hull structural steel grades,
see page 2

1 ic Arc or Basic Oxygen Converter,
Continuous Casting
Deoxidation Killed
Heat treatment condition See page 2

Manufacturer(s) approved by this certificate is/are accepted to deliver according to DNV GL, DNV and GL
rules. Materials to be applied to DNV GL classed object shall fulfill the material requirements in the
applicable DNV GL class rules.

Issued at Hamburg on 2019-06-04

for DNV GL

%)\ Diatally Skined By Wikhagen, Chiristian
Location: DNV GL Hamburg. Germany
7 signing Date. 2019-06-05. on behalt of

This Certificate is valid until 2022-06-30.
DNV GL local station: St. Petersburg

Approval Engineer: Stefan Réhr Thorsten Lohmann

Head of Section

BUEEE] rom code: AM 311 Ravision: 2018-03 www.dnvgl.com Page 1.0f 2
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Particulars of the approval

Job Id:

263.11-009879-1

Certificate No: AMMMO0000015

Revision No:

Semi-finished products (slabs)

. z Heat treatment
3 1

Steel grade ¥ Product Steel making ') | Fine grain treatment condition 2

VLA, VLB, VLD, VL E Slabs BOC, CC Al AC

VLA, VLB, VLD, VL E Slabs EAF, CC Al AC

VL A32, VL D32, VL E32,

VL A36, VL D36, VL E36 Slabs BOC, CC Al+Nb+V or Al+Nb AC

VL A32, VL D32, VL E32,

VL A36. VL D36, VL E36 | S'abs EAF, CC Al+Nb+V or Al+Nb AC

VL A40, VL D40, VL E40 | Slabs BOC, CC Al+Nb+V or Al+Nb AC

VL F32, VL F36, VL F40 Slabs BOC, CC Al+Nb+V AC

Remarks:

1) BOC: Basic Oxygen Converter; EAF: Electric Arc Furnace; CC: Continuous Casting

2 AC: As cast

#  Normal and high strength hull structural steel grades including equivalent structural steel grades
according to other standards

Form code: AM 311

Rovision: 2016-03

Vrvewe-dnugl com

Page 2 of 2

IIpousBoauTenr cassdoB, Kak H  €ro
MeTaJJIyprudeckoe NPOU3BOACTBO

noJHOCTHI0 0n00pen DNV&GL.

Ceprudukar omoOpeHusi JAelCTBUTENIEH, B
HacCToOsillee BpeMs M cepTH(PHUKAT 0100peHus:
IJIAHUPYETCS IIpousBoauTenem K
NMPOIJICHUIO.

Ha TtopueBble KOHCTPYKHHMH TPUMEHsIETCS
cynoBasi craab mapku PCJ 860 (mpemen
Tekyuyectd 860 Mma), koTopas B HacTrosiiee
BpeMsi npoxoauTt ogoopenne DNV&GL



I IppumeHeHne HOBBIX KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB

(Hapy>kHas 00YKa):

DNV-GL

Certificate No:
AMMMO000025]

APPROVAL OF MANUFACTURER
CERTIFICATE

Particulars of the approval

Job Id:

263.11-008828-1
Certificate No: AMMMO0000253

This is to certify:

That
PAO Severstal, Mill 5000
Kolpino, St. Petersburg, Russian Federation

is an approved manufacturer of
Rolled Steel Products

in accordance with
DNV GL rules for classification — Ships

and the following particulars:

Application area Normal strength steel

High strength steel

Product Plates

Manufacturing method Electric Arc Furnace / Basic Oxygen Converter,
Continuous Casting

Max. thickness See page 2

Heat treatment condition See page 2

Manufacturer(s) approved by this certificate is/are accepted to deliver according to DNV GL, DNV and GL
rules. Materials to be applied to DNV GL classed object shall fulfill the material requirements in the
applicable DNV GL class rules.

Issued at Hamburg on 2018-07-17

This Certificate is valid until 2021-07-31.
DNV GL local station: St. Petersburg

Approval Engineer: Stefan Rohr Thorsten Lohmann

Head of Section

BEEE] rorm code: AM 311 Rovision: 2018-03 www.divgl.com Page 1012
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Steel Plates:

Normal Strength Steels:

Grace or type Steelmaking) Fine grain Delivery Max. Thick- Z-quality
reatment condition?) ness {mm)
BOC, CC Al ™ 70 z35
VLA VLB
EAF, CC Al ™ 70 235
VLD BOC, CC Al+Nb+V ™ 70 735
VL E BOC, CC Al+Nb+V ™ 50 Z35
High Strength Steels:
Grade or type Steelmaking®) Fine grain Delivery Max. Thick- Z-quality
ireatment condition?) ness (mm)
SR a4 Al+Nb ™ 16 -
VL A32, VL A36, . = = =
VL D32, VI D36 Al+Nb+V ™ 70 235
EAF, CC Al+Nb ™ 25 -
VL A40, VL D40 BOC, CC Al+No+V ™ 70 z35
BOC, cC Al+Nb ™ 16 -
VL E32, VL E36 EAF, CC Al+Nb ™ 25 -
BOC, CC Al+No+V ™ 60 735
VL E40 BOC, CC Al+Nb+V ™ 60 z35
VL F36, VL F40 BOC, cC Al+Nb+V ™ B0 Z35

Remarks:

1) BOC: Basic Oxygen Converter; EAF: Electric Arc Furnace; CC: Continuous Casting.

2)TM: Thermo-Mechanical rolling.

Form coda: AM 311

Revision: 2018-03

Vi dnugl com

Page 2 of 2

IIpoxaTHOEe MPOU3BOAMTENISI META/JIONPOKATA
noJHOCTHI0 0n00pen DNV&GL.

Ceprudukar omoOpeHusi JAeliCTBUTENIEH, B
HacCToOsillee BpeMs M cepTH(PHUKAT 0100peHus:
IJIAHUPYETCS IIpousBoauTenem K
NMPOIJICHUIO.

Ecth BO3MOKHOCTH HCNOJIb30BAHUS
MeTajulonpokara ¢ radapuramm 3 500 x 12
000 MM, 4TO CylIeCTBEHHO CHMKAaeT 00beMbI
CBApOYHBbIX PadoT.



BapuaHT «BKaTHOro» pa3MelieHus TAaHKOB «/luoren» Ha «SHyce».

Bapuanr 1 : 1-0 (01H0) MaIIMHHOE OT/1€JICHHE HA MU/Ie]Ie, HA YPOBHE BaTePJIUHUH - HOCOBOI «/luoren» / kopmosou «/luoren».

Kpenuenue cuusy tanka «/Inoren» - na 4-x (vernipex) mrarubix 3amkax (ISO) na nanpasasiiomiux na najayoe, u na 2-x (a1Byx)
BePXHHX WITATHBIX 3aMKax (ISO) Kk nepedopke MalIMHHOIO OTC/ICHNS;




BapuaHT «BKaTHOro» pa3MelieHus TAaHKOB «/luoren» Ha «SHyce».

Bapuaur 2 : 2-a (1Ba) MALIHHHBIX O0T/1€JICHUS HOCOBOE / KOPMOBOE - HOCOBOH «/luorew» / kKopmoBoii «luorem».

Kpenuenue cuusy tanka «/Inoren» - na 4-x (vernipex) mrarubix 3amkax (ISO) na nanpasasiiomiux na najayoe, u na 2-x (a1Byx)
BePXHHX WITATHBIX 3aMKax (ISO) Kk nepedopke MalIMHHOIO OTC/ICHNS;




I IpumeHenne TaHKoB «/ lMOTEH», ITO3BOJIUT:

3HAYUTEILHO YIIPOCTUTH U COKPATHTL 110 BpeMeHH npouecc 0yHKepPOBKH CY/1HA, 3aMeHa TAHKOB Ha (opTy cyaHa;
ObecneunBarh OYHKEPOBKY CY/IHA B 20COIIOTHO HEOOOPY10BAHHBIX MECTAX CTOSIHKHU CY/1HA, He00X01uM KpaH depery;
HUCKII0MUTE BO3MOKHOCTE BMEpP3aHHd CYHA B JIe/l, IPH CTOAHKE BO BpeMs OYHKePOBKH;

XpaHuTh He0OX0AUMBIE 3al1aChl TOIVIMBA B IOPTAX, HA HEO0OPYA0BAHHBIX INI0MAAKAX, Y100HO0 0e30nacHo U 0e3 cepbe3HbIX
KANNTaJbHbIX BJIOKCHMUII;

Ha Bpems, nMoKa TaHK He MCHOJb3YeTCH, KAK TOIVIMBHbIH TAHK CY1HA, A0NYCTHMO HCNOJb30BATR B KavyecTsBe OJIOK-
KOHTeliHepa /IIsl NepeBo3KH (MOPCKUM, PeYHbIM, KeJe3HOA0POKHBIM U aBTOMOOM/ILHBIM BH/10M TPAHCHOPTAa), XpPaHEeHHUSI
(Ha o0opy10BaHHBLIX M HEOOOPYI0BAHHBIX INIOIIAAKAX) H HCIOJIb30BAHUSA I MHBIX nedeil Ilorpedureneii, Hanpumep B
KavecTBe TAHKOB 110/l TOILUIMBO //Ist 00ecneuenust IHepreTuroii paiionos Kpaiinero Cesepa;



Cnacu0o Bam orpoMmHoe 3a BHUMaHHMe, HAleeMCs, YTO JaHHAs
npe3eHTanMsa ObLjIa moJie3Ha ajsa Bac.



AO «Cnetik Unk.(I'anaBuk)»,
www.shake1994.ru

Hupexrop
I'mnpmrerin Unpsa AxoBneBuy
+7 (921) 995 11-59
snake@snake1994.ru

Poccuiickas @enepanus
Canxkt-IleTepOypr



http://www.snake1994.ru/

