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1 Ha3uauenue

1 Purpose

1.1 MWmnynbcHblii mpeoOpa3oBarenb  KAaTOAHOW  3amMThl  cymoBod Tuma  «Pamgyra»
NITK3-MC-PA-380/400, nmamee HMMEHYEMBI — «mIpeoOpa3oBaTeiby, MPEAHA3HAYEH JUIS ITHTAaHUS
CHUCTEM KATOJHOW 3amMThl OT KOPPO3MHM TIOABOJHOW 4YacTH KOPIYCOB KopaOiyieir (CymoB)
HCOTPAaHNUYCHHOT'O paﬁOHa I1aBaHuss, B TOM 4YHUCJIC JICAOBOI'O IINIaBaHUA HW  JICJOKOJIOB,
IJ1aB3JIEKTPOCTAHIUH, MOPCKHX HedTera3zo100bIBAIOIINX wiathopm u OpYTUx
HJ'Ichoopy}KeHI/Iﬁ IIOCTOAHHBIM TOKOM IIOHHMXKCHHOI'O HAIPsXCHUA C aBTOMAaTH4YECKHM €TI0
peryanupoBaHueM 10 3aJaHHOMY 3alllUTHOMY OTEHIIAAY KOpIyca.

Kpome cBoero OCHOBHOTO Ha3HAYCHHUS MPEOOpPa30BATEIb MOKET HCIIONB30BAThCSI B KAa4eCTBE
HNCTOYHHKA ITIOCTOSAHHOT'O TOKAa B JIIO6I)IX APYrux TCXHOJIOTMYCCKHUX MpoHeccax.

1.1 Pulse cathodic protection transformer rectifier of the ship type "Raduga”
IPKZ-MS-RA-380/400, hereinafter referred to as "transformer rectifier ', is designed to power cathodic
protection systems against corrosion of the underwater part of the hulls of ships (vessels) of an
unlimited navigation area, including ice navigation and icebreakers, floating power plants, offshore oil
and gas platforms and other floating structures with low voltage direct current with automatic
regulation according to the given protective potential of the hull.

In addition to its main purpose, the transformer rectifier can be used as a DC source in any other
technological processes.

1.2 CtpykTypa ycroBHOTO 0003HaYeHHS TpeoOpa3oBaTeeit
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Tun tenemeTpumu:
T2 — ynpasnenue npeodbpazoBaTeneM ocyiiecTriseTcs mo uarepdeiicy RS-485 «Modbus RTU»
HoMHHAIBHOE HATIPSIKEHHE [UTAIOIICH CeTH
HE YKa3bIBaCTCS — Ui MOJUQHUKAIMHU TpeoOpa3oBaTensi ¢ MUTaHHEM OT OJHO(MA3HOHW ceTh
[IEPEMEHHOI'0 TOKa HOMUHAJIbHBIM HarpsbkeHueM 220 B;
380/400 - mist moauduKanuu mpeodpa3oBaTelis ¢ MUTAHUEM OT TpeX(ha3HOH CETH MEPEMEHHOIO
TOKa HOMUHAJIbHBIM Hanpsikenuem 380 B unu 400 B.
[lapameTrp B CTPYKType YCIOBHOTO OOO3HAYCHHUS YKa3bIBACTCS I MOJIUDUKAIUN
npeoOpaszoBareis ¢ nmuTaHueM oT Tpexdasznoii cetu 380 B umm 400 B.
2 Tlpu KOJMYECTBE KAHAIOB GOJIEE OXHOTO yKa3bIBACTCSl HOMHHAJIbHAS BBIXOJHAs! MOIIHOCTb
Ka)KJI0T0 KaHama.
KOJTMYeCTBO HE3aBHCHMbIX KAHAJOB";
HE YKa3bIBAETCS - ISl THIIOMCIIOIHEHHS TPeoOpa3oBaTesi ¢ OJJHIM HE3aBUCHMBIM KaHAJIOM;
N - 15 TumoucnonHeHus npeoOpa3oBarens ¢ N HE3aBUCUMBIMU KaHAJaMH.
[TapameTp B CTPYKType YCIOBHOTO OO0OO3HAUEHHUs YKa3bIBA€TCS JUIsl THUIOUCIIONHEHUN
npeoOpa3oBaTelIs ¢ KOJMYECTBOM HE3aBHCUMBIX KaHAJIOB 00JIee OJTHOTO.

[IpeoOpa3zoBarenb MOKET pabOTaTh Kak B aBTOHOMHOM, TaK M B JWCTAHIIMOHHOM pexume. s
OCYIIIECTBICHUS TUCTAHIIMOHHOTO MOHHTOPMHIa W YIpaBJIeHUA TpeoOpa3oBaTellb OCHAIIaeTcs
ajlariTepaMl CUTHAJIOB C Pa3IUYHBIMU BUAAMHU WHTEP(ECcOB: IBYXIMPOBOAHBINA MOTYTYMIECKCHBIH
untepdeiic RS-485 mo mporokony MODBUS RTU, «ananoroBasi TOKOBasi METIS» U C MOMOIIBbIO

GSM-monema.
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Type of telemetry:

the transformer rectifier is controlled via the RS-485 “Modbus RTU” interface
DigitalofT?2

—alternating current with a rated voltage of 220 V;

380/400 - for modification of the transformer rectifier powered by a three-phase AC network
with a rated voltage of 380 V or 400 V.

! The parameter in the structure of the symbol is indicated for the modification of the transformer

rectifier powered by a three-phase network of 380 V or 400 V.
2 1f the number of channels is more than one, it is indicated rated output power of each channel.
Number of independent channels3:
not specified - for transducer version with one independent channel;
N - for transformer rectifier type with N independent channels.

% The parameter in the symbol structure is indicated for transducer versions with more than one

independent channel.

The transformer rectifier can work both in autonomous and remote modes. For remote
monitoring and control, the transformer rectifier is equipped with signal adapters with various types of
interfaces: a two-wire half-duplex RS-485 interface using the MODBUS RTU protocol, an “analog

current loop” and using a GSM modem.

1.3 Tlpumep 3ammcu yCIOBHOTO 00O3HAYECHHS MpeoOpa3oBaTelis C IUPPOBBIM yIpaBICHUEM,
c HampspkeHwem mnurtaronie cetu 380 B, ¢ HOMUHamBbHON BBIXOAHOW MOMIHOCTHIO 2,4 KBT,
C BBIXOJHBIM HampsbkeHuem 24/48B, c¢ ympaBieHuem mpeoOpazoBareiss 1o uHTepdeiicy
RS-485 «ModbusRTU», npu ero 3akasze u B JOKYMEHTAIH JIPYTOr0 U3IEIHS:

[Tpeobpazosarens MITK3-MC-PA-380-2,4-24/48-11-T2 TV 3415-039-73892839-2013

[Ipumep 3ammcu yciioBHOTO 00O3HAUEHHUs TpeoOpa3oBareist C MUQPPOBBIM YIIPABICHUEM, C
HOMUHAIBHBIM HanpsbkeHueM nutaomeii cetu 400 B, ¢ HOMMHATBHON BBIXOJHOM MOITHOCTBIO 2,4 KBT,
C BBIXOAHBIM HampsbkeHueMm 24/48B, ¢ ynpaBneHueM mnpeoOpaszoBarens mno uHTepdeiicy RS-485

«ModbusRTUy», npu ero 3aka3ze U B JOKYMEHTALMH JPYTroro N3IeNus:
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[Tpeo6pazoBatens MITK3-MC-PA-400-2,4-24/48-11-T2 TV 3415-039-73892839-2013.

[Ipumep 3ammcu yciloBHOTO 00O3Ha4YeHUs MpeoOpazoBaressi ¢ MU(PPOBBIM yIpaBICHUEM, C
HOMHWHAIILHBIM HamnpspkeHneMm nurtatomein cetu 380/400 B, ¢ TpeMs HE3aBUCHUMBIMU KaHAlaMH, C
HOMHUHAJIBHOM BBIXOJHOM MOIIHOCTBIO Kaxaoro kaHana 15 kBT, ¢ BeixonnbiM Hamnpsbkenuem 50 B, ¢
yopaBieHueM TmpeoOpazoBarenss mo uHTepdeiicy RS-485 «Modbus RTUy», mpu ero 3akaze u B
JOKYMEHTALUU APYTOro U3AEIHns:

[peobpazoBatens MIIK3-MC-PA-380/400-15,0-3-50-1[-T2 TV 3415-039-73892839-2013.

1.3 An example of writing a symbol of a transformer rectifier with digital control, with a
supply voltage of 380 V, with a rated output power of 2.4 kW,

with an output voltage of 24/48V, with transformer rectifier control via the
RS-485 "ModbusRTU" interface, when ordering it and in documentation of another product:
IPKZ-MS-RA-380-2.4-24/48-Ts-T2 transformer rectifier TU

3415-039-73892839-2013 rated output power 2.4 kW, output voltage 24/48V, with transformer
rectifier control via RS-485 "ModbusRTU" interface, when ordering it and in the documentation of

another product:
transformer rectifier IPKZ-MS-RA-400-2,4-24 /48-Ts-T2 TU 3415-039-73892839-2013.

An example of writing a symbol for a digitally controlled transformer rectifier , with a rated
supply voltage of 380/400 V, with three independent channels, with a rated output power of each
channel of 15 kW, with an output voltage of 50 V, with transformer rectifier control via the RS-485

"Modbus RTU" interface ”, when ordering it and in the documentation of another product:
transformer rectifier IPKZ-MS-RA-380/400-15.0-3-50-Ts-T2 TU 3415-039-73892839-2013.

1.4 Hpe,[[HpI/ISITI/Ie-I/ISFOTOBI/ITCHB INOCTOSAHHO COBCPIICHCTBYCT npeo6pa30BaTenL " OCTaBJISICT 3a
co0oil MpaBO Ha BHECEHHE HE3HAYUTENIbHBIX H3MEHEHUH B  KOHCTPYKIMIO M  CXEMOTEXHUKY
npeoOpazoBaresisi, KOTOpbIE MOTYT ObITh HE OTPa)KEHBI B HACTOSIIIIEM MACTIOPTE.

1.4 The manufacturer is constantly improving the transformer rectifier and reserves the right to
make minor changes to the design and circuitry of the transformer rectifier , which may not be reflected

in this passport.
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2 TexHU4YeCcKHe XapaKTePUCTUKH

2 Specifications

2.1 OcHOBHBIE TapaMeTPhI IPeoOpa30BaTENSI MPUBEACHBI B TaOHIIE 1.
2.1 The main parameters of the transducer are given in Table 1.

Tabmuua 1 — OcHOBHBIE TapaMeTpsl IpeoOpa3oBaTess
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1. HomuHanbpHasg BEIXOAHAS MOIIHOCTh, KBT 1,2 2,4 3,6 4.8 15,0
2. HOMUHAJIBHBIN BBIXOIHOM TOK 1, A 50/25 | 100/50 | 150/75 {200/100| 300
3. HomuHAIBHOE BBIXOHOE HAPSHKEHUE 2, B 24/48° 50
A H . . B 380 (342-403)
. Hanpspxenue TpexdasHoii muraromei ceru, 400 (360-424)
5. HomunaneHas yacToTa nuTaroien cetu, 11y 50+3
6. KoaddummenT mynbcanuii BEIXOAHOTO TOKA 1 5
(ammumuTynHOE 3HAaUYeHUE), %o, HE OoJiee
7. Inana3oH perylInpoBaHys BBIXOAHOTO TOKA U 0-100
HanpspkeHus, %
8.ITonHas morpebisiemast MOIIHOCTh, He OoJiee, KBA 1,4 2,8 43 | 5,6 | 17,3
9.
Jlnama3oH 3aaHus 3al{UTHOTO IIOTEHIKAJA, 100 — 1500
(aOcomoTHOE 3HAUeHUE), MB
10. CTabunpHOCTD MOAEPKAHUS BBIXOJHOTO TOKA,
BBIXOJIHOTO HAIPSKEHUs, 3alIMTHOTO TTOTeHIHana, %, +2.5
He Oojee
11. KII/I B HOMUHANBHOM pexume, %, He MeHee 85
12. Koa¢pdunueHt MomHocTH, He MeHee 0,85
2330x
13. T'abGapuTsl mkada npeodbpazoBarens, He 6ojee, MM 1187x620x501 1100x
800
14. Macca, He Ooinee, KT 82 88 94| 100 700
15. KonnaecTBO HE3aBUCHMBIX KaHan0133, LT 1 3
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[Tpumeuanus:

! - Iapamerpb! yKasaHb! [UIs OXHOrO HE3aBHCHMOTO KaHauIa (CHIOBOrO MOJLYJIS);

2 Tlo Tpe6GOBAHMIO 3aKa34HKA HOMUHAIBHOE BHIXOIHOE HANPSKCHNUE PE0Opa30BaTesi MOXKET GbITh
yctanosseHo 50 B;

% . KonmuecTBo KaHAIIOB (cuioBBIX MOJTyJIei) TpeoOpa3zoBaTess MpH 3aJJaHHOM HOMUHAJIBHOM
BBIXOJJHOM TOKE MPeo0pa30BaTes BHIMOIHICTCS 10 TPEOOBAHUIO 3aKa3YHKa.

Table 1 — Main parameters of the transducer

= =) ) =) =)
o o = o o
X X g X X
o o o o
2 18 |18 |8 |89
r O r O (@) r O :
Name of parameters é ~N é < é © é o) é ﬁ
O HN 0D HT S
= |3 |3 |3 =3¢
N N N N N
V4 % Y % %
o — o — —
1 Rated output power, KW 1.2 2.4 3.6 4.8 15.0
2. Rated output current *, A 50/25 100/50 | 150/75 | 200/100 300
3. Rated output voltage %, V 24/48° 50
380 (342-403)
4. Three-phase mains voltage, V 400 (360-424)
5. Nominal mains frequency, Hz 50+3
6. Output current ripple factor (peak value), %, not 1 5
more than
7. Output current and voltage regulation range, % 0-100
8.Total power consumption, no more than, kVA 1.4 2.8 43 | 56 | 173
9 Protective potential setting range, (absolute value), 100 - 1500
mV
10. Stability of maintaining the output current, output 5
voltage, protective potential,%, no more '
11. Efficiency in nominal mode, %, not less 85
12. Power factor, not less than 0,85
13. Transformers cabinet dimensions, no more than, 2330x
mm 1187x620x501 1100x
800
14. Weight, no more than, kg
82 88 94 100 700
15. Number of independent channels®pcs 1 3
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Notes:

! . parameters are specified for one independent channel (power module);

2. At the request of the customer, the rated output voltage of the transformer rectifier can be set to
50V,

% The number of channels (power modules) of the transformer rectifier at a given rated output
current of the transformer rectifier is performed at the request of the customer.

2.2 TIpeobpazoBarenu cOOTBETCTBYIOT llpaBmiam kiaccu(uKamuyd W MOCTPORKH MOPCKUX
cynoB Poccuiickoro Mopckoro Peructpa CynoxoacTsa.
2.2 The transformers comply with the Rules for the Classification and Construction of Sea

Vessels of the Russian Maritime Register of Shipping.

2.3 YcnoBuUs IKCILTyaTallUH:

Temneparypa okpyxatoriero Bozayxa, °C ot -25 no +50

OtHocuTebHAs BIXHOCTH Bo3ayxa npu t =+25 C, % ne Oonee 95+3

Atmocheproe nasienue, Kl1a (Mm. pT. cT.) 86,6-106,7 (650-850)

2.3 Operating conditions:

Ambient air temperature, °C from -25 to +50

Relative air humidity at t = +25 C, % no more than 9543

Atmospheric pressure, kPa (mm Hg) 86.6-106.7 (650-850)
Rating of the

2.4 HomHHaI TOKOM3MEPUTENHHOTO IIIyHTA A, MB.

2.4 Current measuring shunt A, mV.

2.5 Bepcus mporpaMMHOro oOecriedueHrsi KOHTpoiuiepa Monynsi BbY

25CU

2.6 CooTBeTCTBHE TUIA ITPeoOpa3oBaTells U TUMA YCTAaHABIMBAEMOI0 B ITpeoOpa3oBarellb UIyHTa

UL OAHOI'O HE3aBUCUMOTI'O KaHalla IIPUBEICHO B Ta6J'II/II_Ie 2.

Tun npeoOpa3zoBatens HOMHHMBHTI;III;I BRIXOAHOH Tum mrysra
NTIK3-MC-PA-380/400-1,2-11 25 A,50 A 751N CB-75-0,5
NITK3-MC-PA-380/400-2,4-11 50 A, 100 A 75111 CB-150-0,5
UIIK3-MC-PA-380/400-3,6-11 75 A, 150 A 751N CB-200-0,5
NITK3-MC-PA-380/400-4,8-11 100 A, 200 A 75111 CB-250-0,5

NITK3-MC-PA-380/400-15,0-3-50-11 300 A 751N CB-300-0,5
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module controller the
the of50 A 75SHISV-75-0.5
IPKZ-MS-RA-380/400-2.4-Ts 50 A, 100 A 75SHISV-150-0.5
IPKZ-MS-RA-380/400-3.6- Ts 75 A, 150 A 75SHISV-200-0.5
IPKZ-MS-RA-380/400-4.8-Ts 100 A, 200 A 75SHISV-250-0.5
IPKZ-MS-RA-380/400- 15.0-3-50-Ts 300 A 75SHISV- 300-0.5

2.7  Baemmnwuii BHJ mpeoOpazoBaTeis MOKa3aH Ha pHCYHKe |, raGapuTHbIE M yCTaHOBOYHBIC

pa3Mepsl IpeoOpa3oBaTeniell MoKazaHbl Ha PHC. 2.

[ ] m
R I —}

Pucynok 1 — Bxemnuii Bua npeodpazoparens (6e3 1Bepn)

Figure 1 - External view of the transformer rectifier (without a door)

10
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Pucynok 2 - ['abapuTHbIe U yCTaHOBOYHBIEC pa3Mepbl MpeoOpa3oBaTeneit
Figure 2 - Overall and mounting dimensions of the transformer rectifier s
[To TpeboBaHMIO 3aKa3uuKa, pacnpeneuTenbHOe YCTPONCTBO U OJIOK  yIpaBlIeHUS

Hp606p8.30BaTeJ'IeM KOHCTPYKTUBHO MOI'YT OBITH BBIIOJIHEHEI B BUAC OTACJIIBHBIX BBIHOCHBIX 0JI0KOB
(MynbTOB) UIA JIOKAIBHOTO JAMCTAHIIMOHHOTO YIpaBlIeHUs MapameTpamu mpeobdpazosarens ¢ LIITY
I XO0A0BOT'O MOCTHKA.

At the request of the customer, the switchgear and the transformer rectifier control unit can be
structurally made in the form of separate remote units (console) for local remote control of the
transformer rectifier parameters from the CPU or running bridge.

2.8 Tlpu ycTaHOBKE, MOHTaXe W JKCIUTyaTalu mpeodpa3oBareiieii HEOOXOIUMO CIIeIOBATH
TpeboBanusM PykoBojcTBa mo skcityaranuu npeodpasosateneit UTTK3-MC-PA-380/400.

2.8 When installing, mounting and operating the transformers, it is necessary to follow the
requirements of the Operation Manual for IPKZ-MS-RA-380/400 transformers.

3 KoMIJIeKTHOCTh
3 Completeness
3.1 B KOMIIEKT ITIOCTaBKHU BXOIUT:
- mpeoOpa3zoBarenp — 11T;

- K104 — 1 1rT;

- ynakoBka — 1 mir;

11
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- macnopT uznenus — 1rT;
- PYKOBOJCTBO I10 JKCIUTyaTaluy — 1 mr;
- koMruiekT 3UIT B obmiem ciyyae T0JDKEH BKITIOYATh:

e OJIMH OJIOK yIpaBJICHUS, OJIUH CUIIOBOM OJIOK Ha KaXKIbIi MpeoOpa3oBaTelb;
e npenoxpanurenu 1 Au 5 A, mo 10 mT. Ha KaX bl MpeoOpa3oBaTelb;
e ammepmerp (IIpH HAIMYKMHK B 3aKa3e) -1mT;
e VY3UII—mno | mt. Ha KaXbIi aHOJ, JIEKTPOJI CPABHEHHUS U CETh ITUTAHUS;
e [lepuaTku pe3MHOBBIC TUAICKTPUUECCKUE — 2 TIAPHI.

Ilo cormacoBanuio ¢ 3akazunkoM KomiuiekTanus 3UI1 moxer OBITh U3MEHEHA.

3.1 The delivery set includes:
- transducer — 1 pc;
- key - 1 piece;
- packing - 1 piece;
- product passport - 1 piece;
- operation manual - 1 piece;
- a set of spare parts and accessories in the general case should include:

e one control unit, one power unit for each transformer rectifier ;

e fuses1 Aand5 A, 10 pcs. for each transformer rectifier ;

ammeter (if available in the order) -1pc;

SPD - 1 pc. for each anode, reference electrode and power supply;

Dielectric rubber gloves - 2 pairs.
By agreement with the customer, the spare parts kit can be changed.

3.2 I'pynnoBoit komiiekT 3UIT nomkeH MoCTaBasATHCS MOTPEOUTEINI0 U3TOTOBUTENIEM B TEUEHUE
CpoKa cIy>k0bI TpeoOpa3oBaresieii o OTASIHbHOMY JOTOBOPY, COTJIACHO CIIEU(PUKAIIMH TOTPEOUTETIS.

3.2 A group set of spare parts and accessories should be supplied to the consumer by the
manufacturer during the service life of the transformer rectifier s under a separate contract, according to

the consumer's specification.
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4 TpaHcOpPTHPOBaHHE H XPaHEHHE

4 Transportation and storage

4.1 Tlpeobpa3oBarenu JOMYCKAIOT TPAHCHOPTUPOBAHUE aBTOMOOMIIBHBIM, KEJIE€3HOIOPOKHBIM,
BOJHBIM WJIM BO3IYIIHBIM TpaHcrioptoM B ycioBusax 8 (OXK3) mo 'OCT 15150 mpu TemriepaTtype
okpyxaromeit cpeasl oT Munyc 50°C no mmoc 50°C U OTHOCUTENHHOU BIaXXHOCTH Bo3ayxa 98% (mpu
TeMIIepaType oKpyxkatomiei cpenpl mioc 25°C) B ynakoBKe PEANPUATHSA -U3TOTOBUTEIS.

4.1 The transformers can be transported by road, rail, water or air in conditions 8 (OZHZ)
according to GOST 15150 at an ambient temperature of minus 50°C to plus 50°C and a relative air
humidity of 98% (at ambient temperature plus 25°C) in the manufacturer's packaging.

4.2 TIpeobpaszoBaTenu JOKHBI XPAaHUTHCS B YIIAKOBKE MPEATPUSTUSI-U3TOTOBUTEIIS B YCIOBUSIX
5 (0OX4), nns 10xHbIX perioHoB - 6 (OXK2) mo 'OCT 15150 npu TemnepaType OKpy»KaroIei cpepl OT
munyc 50°C mo mmoc 50°C U OTHOCHTEIBHOW BIAXHOCTH Bozayxa 1o 98% (mpu temmepatype
okpyxaromeit cpensl mitoc 25°C).

4.2 The transformers must be stored in the manufacturer's packaging under conditions 5 (OZH4),
for the southern regions - 6 (OZH2) according to GOST 15150 at an ambient temperature of minus
50°C to plus 50°C and relative air humidity up to 98% (at ambient temperature plus 25°C).

4.3 JlomyckaeMblil cpok XpaHeHHs nmpeoOpa3oBaTenieil B yIakoBKe U3rOTOBUTENS — 3 roja.

4.3 Permissible shelf life of transformer rectifier s in the manufacturer's packaging is 3 years.

5 Cpoku ci1yk0bl, XpAaHEHHs M TAPAHTUH U3TOTOBUTEJIA

5 Service life, storage and manufacturer's warranties

5.1 YcraHOBIICHHBIN CpeTHUN pecypc peodpa3oBaress, yac, He MEeHee - 350 000
5.1 Installed average transformer rectifier life, hour, not less than - 350,000
5.2 YcraHOBIIEHHBIH MOJHBIA CPOK CITy>KOBI peoOpazoBaTeneil, ier, He MmeHee - 40
5.2 Full service life of transformer rectifier s, years, at least -40

VYcTaHOBIEHHBIH CpOK ClyXObl IpeoOpa3oBareneil oOecreunBaeTcs 3aMEHOM OJIOKOB U
KOMIUIEKTYIOIIIMX B TMPOLECCEe HKCIUTyaTallid, KOTOpPbIE MOTYT MOCTaBIATHCA MOTPEOUTENO MO

OTACIIBHOMY JOTOBOpPY, COTJIIACHO CHCI_II/I(I)I/IKaI_[I/II/I HOTpCGI/ITCH}I.

Installedto the consumer under a separate agreement, according to the consumer's specification.
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5.3 Ilpeanpustre-U3roTOBUTEIh TapaHTHPYET COOTBETCTBHE NpeoOpa3oBaresieii TpeOOBaHHSIM
TEXHUYECKUX YCJIOBHM TPH COOJIONEHWH TMOTpPeOUTENIeM YCIOBUH TPaHCIOPTUPOBAHUSA, XPaHCHUS,
MOHTAaXa " 5KCILTyaTallhuu.

5.3 The manufacturer guarantees the compliance of the transformer rectifier s with the
requirements of the technical specifications, provided that the consumer observes the conditions of
transportation, storage, installation and operation.

5.4 TapaHTHifHBII CpPOK OJKCIUTyaTalluu TpeoOpa3zoBaTeliel, IOCTaBIsEMBIX B Mpeaenax
Poccuiickoit ®enepanuu, ycraHaBiubaercs 60 MecsueB co [JHA BBoAa IpeoOpasoBareneil B
IKCIUTyaTaIuio, HO He OoJiee 72 MecsIeB co qHs nepeaadn (OTrpy3KH) Mpeodpa3oBaTeeil moTpeOUTeNto,
Inpu yCJIOBUH XPaHCHUA Hp606p330BaTeJIeI>'I B YIIAKOBKE M3IOTOBUTCIIA, B YCIOBHUAX, YCTAHOBJICHHBIX
TCXHUYCCKMMU  YCJIOBHUAMU, U 3KCILTyaTalluu HpCOGpaSOBaTCHefI B YCIOBUAX W PCKUMAX,
YCTAaHOBJICHHBIX TCXHUYCCKUMHU YCIOBUAMMU.

5.4 The warranty period for the operation of transformer rectifier s supplied within the Russian
Federation is 60 months from the date the transformer rectifier s are put into operation, but not more than
72 months from the date of transfer (shipment) of the transformer rectifier s to the consumer, provided
that the transformer rectifier s are stored in the manufacturer's packaging, under the conditions
established by the technical specifications , and operation of the transformer rectifier s in the conditions
and modes established by the technical specifications.

5.5 3amenHa 3amacHBIX YacTel, 3alIUTHBIX YCTPOUCTB W mpucrnocodsennit u3 komruiekta ULl ne
SIBJISICTCSl TAPAHTHHHBIM CIIy4aeM W MPOU3BOJUTCS MEPCOHAIOM, OOCITY>KHMBAIOIIUM MPeoOpa3oBaTeb,
CaMOCTOSATECIIBHO.

5.5 Replacement of spare parts, protective devices and devices from the SPTA kit is not covered by
the warranty and is carried out by the personnel servicing the transformer rectifier independently.

B  capanmuiineiit  nepuod IKcnayamauyuu u3oenus npou3eoO0uUmenb uUMeem npasgo
3anpawueams y 3aKazuuKka OAHHbBlE 00 YCI0GUAX U PEHCUMAX IKCHIYAMAUUU U3oenus, nepuooax
padomul uzdenun Ha RPEOeIbHbHIX PEHCUMAX, NPOCMOAX U NEPUOOAX XPAHECHUA.

During the warranty period of operation of the product, the manufacturer has the right to

request from the customer data on the conditions and modes of operation of the product, periods of
operation of the product at limiting modes, downtime and periods of storage.
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6 Yder IBM:KeHHMS MPHU IKCIIyaTALHH

NITK3-MC-PA-380/400.3415.0111IC

6 Accounting for movement during operation

IPKZ-MS-RA-380/400.3415.01PS

Vyer JABHKCHUA HpeO6p330BaTeHCﬁ C HayaJia SKCIlTyaTalluu BEACT SKCILTyaTUPYIOIIasa

OopraHu3amus B COOTBETCTBHH C TabauIei 3.

Accounting for the movement of transformer rectifier s from the beginning of operation is carried
out by the operating organization in accordance with Table 3.

Tabnuna 3 - Yyer nuxenus npeoOpa3oBaTeiell Npu HKCIUTyaTalllH

Hapabotka TToxmmce nuia,
[Hara Hara rnocie [Ipuunna IIPOBOUBILIETO
MecTo ycTaHOBKH C Hayaua
YCTaHOBKH CHATHSA MTOCTICTHETO CHATHSA YCTaHOBKY WU
SKCILTyaTaIun
pEeMOHTa CHATHE

Table 3 - Accounting for the movement of transformer rectifier s during operation

Operating Signature of the
erson who
Date Place of Date of from the Reason for per
. . . . o after the last carried out the
of installation installation removal beginning of . removal . .
. repair installation or
operation
removal

15



NITK3-MC-PA-380/400.3415.0111IC
IPKZ-MS-RA-380/400.3415.01PS
7 CBHIETEJBCTBO O IPHEMKe

7 Certificate of acceptance

ITpeodpazosarens UTTK3-MC-PA-380/400

(Tum)
3aBockoi Ne

HU3TOTOBJICH W IIPHUHAT B COOTBETCTBHU C 003aTeIbHBIMU Tpe6OBaHI/I${MI/I rocyaapCTBEHHBIX
CTaHAapTOB U BHyTpCHHGfI TEXHUYCCKOU JOKYMCHTAIUU HNPCANPUATHA-U3TOTOBUTCIA WU IPU3HAH

TrOAHBIM IJId SKCILTyaTaluu.

Transformer rectifier IPKZ-MS-RA-380/400

(type)
Serial No.

manufactured and accepted in accordance with the mandatory requirements of state standards and

internal technical documentation of the manufacturer and recognized as fit for use.

JlomoTHUTEIbHAS KOMILICKTAITHSL:
Additional equipment:

Kontponep OTK
QCD controller
M.IL

(JTMIHAs TTOTIHCH) (pacmmpoBKa OIIHCH)

Hara
(rom, 4yKCI0, MECSII)

M.P.

(personal signature) (signature transcript)
Date

(day, month)

[Tpumeuanue:
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B coorerctBun ¢ ®enepansHeiM 3akoHOM OT 6 ampenst 2011 r. N 63-®3 "OO6 snexTpoHHOH mnoxnucu" (C M3MEHEHHSIMH U
JIONONHEHUsIMA) CT. 6 4. 1 4. 3 DIeKTPOHHBIH MOKYMEHT, IIOANHCAHHBIA YCHJICHHON SJIEKTPOHHOHW IOANHCHIO, HPU3HAETCS
PaBHO3HAYHBIM JIOKYMEHTY Ha OyMa)KHOM HOCHUTEIIE, HOAICAaHHOMY COOCTBEHHOPYYHOM ITOJIITHCHIO ¥ 3aBEPEHHOMY MEeYaThIo.
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8 3amMeTKH MO0 IKCIUIyaTAlMU U XPAHEHHIO M3/1eJIUsA

8 Notes on the operation and storage of the product

[Tocne nocraBku mnpeoOpas3oBaTenss M pa3MEIICHUS €ro Ha XpaHEHUWE OpraHu3alusi-

noTpeOuTeNh 3aN0IHAET Ta0uIy 4.

After the delivery of the transformer rectifier and its placement for storage, the consumer

organization fills in Table 4.

Tabnuna 4 - Yuet cpokoB U yCIIOBUI XpaHEeHHsI TpeoOpa3oBaTess

Jlara

MIPUEMKH Ha
XpaHeHHE

CHSATHS
C XpaHeHHA

VcnoBus
XpaHeHus

Bup xpanenus

IIpumeuanue
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Table 4 - Accounting for the terms and conditions of storage of the transformer rectifier

Date

acceptance for removal Storage conditions Type of storage Note
storage from storage
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9 VYuer HeHcnpaBHOCTEH MPHU IKCIIyaTALHH

9 Accounting for malfunctions during

Bosaukmue IIpHU SKCILTyaTallui HEUCITPABHOCTH OTBETCTBCHHEIC JIMIA 3aHOCAT B Ta6m/1uy 5
C YKa3aHUEM MCECP, IIPUHATBIX OJId UX YCTPAHCHUA.
Operation operation of the malfunction, the responsible persons are entered in table 5

indicating the measures taken to eliminate them.

Tabnuna 5 - Yyer HeucnpaBHOCTEHN NPHU IKCIUTyaTallMK

OJKHOCTB
Haumenosanue, IIpunsrsie A ’
Jara bamunus u
o0o03HauCHNE Xapaktep MEpBI 110
BBISIBJICHUS . HOJIITUCH [Ipumeuanue
COCTaBHOU HEHCTIPaBHOCTH YCTpaHEHUIO
HEHCTIPaBHOCTH OTBETCTBEHHOTO
4acTU HEHCIIPaBHOCTHU a
JIMIY
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Table 5 - Accounting for malfunctions during operation

Position,
Date of Name, ..
. . . Nature of to eliminate the surname and
malfunction designation of ) . . taken
. malfunction malfunction signature of the
detection the component .
person in
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10 Caenenusi 00 yruau3zauuu

10 Disposal information
[IpeoOpazoBarens mociae OKOHYAHHUS CPOKa CIY>KObI HE TPEACTABISICT OMACHOCTU ISt

JKU3HU, 310pOBbA JroJel u Opr)KaI-OH_Ieﬁ CpCAbl, U MMOJIC)KUT YTUIIN3allUU B O6H.I€M MnopsJaKe.

Charge and must be disposed of in a general manner.
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EBPA3BUNCKUN SKOHOMHMYECKHUI COIO3
JTEKJAPAIIMSI O COOTBETCTBUU

il

3asBuTe s OOIIECTBO C OrPaHUYECHHOMN OTBETCTBEHHOCTEIO "3aB0 He(TEra30B0i anmapaTypsl AHOIE"

MecTo HaxoxIeHHS U apec MECTa OCYIIECTBIIEHHS AesSTeNbHOCTH: Poccuiickas ®enepanus, [lepmckuit
Kpaii, 614112, ropox Ilepms, ymuna Penuna, oM 115, 0CHOBHOM roCy[apCcTBEHHBIH PErUCTPAMOHHBIH
Homep: 1055903910204, Homep Tenedona: +73422579059, anpec 2J1eKTpOHHOM 110YTH: anod@pss.ru

B Juue ['enepansHoro gupexropa @enoroa Errenus Anexcanaposnya

3asIBJIsIE T, YTO DIIEKTPUYECKOe 000pyI0BaHHUE, He OBITOBOTO Ha3HAYeHHS: VIMITyIbCHBIH peo6pa3oBaTeihb
KaTOJHOM 3aIlMTHI CyAoBOH TuIa «Pamxyray

mroropure b OOLECTBO C OrpaHUYEHHON OTBETCTBEHHOCTBIO "3aBOJ HedrerasoBoii anmapaTypsl AHOIB".
Mecto Haxoxmenus M afpec MecTa OCYIIECTBICHHS MNEATENBHOCTH [0 H3TOTOBIEHMIO ITPOXYKIHH:
Poccuiickas @enepanus, [lepmckuit kpait, 614112, ropoxn Ilepms, ymuna Penuna, mom 115.

[lpomykumsi H3rOTOBIEHA B COOTBEICTBHHM C TEXHHUYECKMMHM YCIOBUSMH 3415-039-73892839-2013
«VIMmyseCHBIE TTpeoOpa3oBaTeId KaTOXHOM 3aumThl cynoBol Tuma «Pagyray. UIIK3-MC-PA. Texuudeckue
YCIIOBHSI.

Kox TH BOJT EADC 8504408400. CepuitHblii BBITYCK

COOTBETCTBYET TPeOOBaAHUAM

Texuuaeckuii pernament TamoxerHoro coros3a "O Ge30macHOCTH HHU3KOBONBTHOTO 06opynaosanus” (TP TC
004/2011), Texuuyeckuit pernaMeHT TaMOXXEHHOTO coro3a "DJIEKTPOMATHUTHAS COBMECTUMOCTh
texuudeckux cpeacts” (TP TC 020/2011)

Jlex1apanusi 0 COOTBETCTBHH MPHHATA HA OCHOBAHUH

IIporokona ucnbrranuit Ne 001-07/09-20 ot 07.09.2020 rona, BeizanHoro VcnbitatensHoit nabopaTopueit
OO61ecTBa ¢ orpaHuYeHHOM 0TBETCTBEHHOCTHIO "MocCTanapt", arrectar akkpenuranuuy POCC
RU.31112.1J10039, IIpotokona ucnsrranuit Ne 002-07/09-20 ot 07.09.2020 roma, BELIAHHOTO
Hcnbiratensaoi naboparopueit O6ImecTBa ¢ OrpaHHYeHHOM OTBETCTBEHHOCTHIO "MocCTanaapt”, aTTecTat
axxpeutaua POCC RU.31112.1J10039, Texumyeckux ycnosuii 3415-039-73892839-2013, PykoBozcTBa
o skcrutyatanus Ne UTIK3-MC-PA-380/400.3415.01P3; naciopra Ne UTIK3-MC-PA-380/400.3415.0111C,
IepedHs CTaHIapTOB, ykazaHHbIX B cTathe 6 TP TC 004/2011, B pesynbTate IprMeHEHHS KOTOPHIX HA
I0BPOBOIIBHON OCHOBE BBINOJHAETCA cobmonenue Tpeboanuit TP TC 004/2011; nepeuns cranapTos,
ykazanHbIX B cTathe 6 TP TC 020/2011, B pe3ymnpraTe IpUMeHEHHs KOTOPHIX HA JOOPOBOIBHOH OCHOBE
BEINOJIHsAETCS coOmoaenue Tpebosanuit TP TC 020/2011.

Cxema nexnapupoBanus 11

JonmonHuTe/IbHAS HH} OpManHs

['OCT 30804.6.2-2013 (IEC 61000-6-2:2005) "CoBMECTHMOCTS TEXHHYECKUX CPEJCTB JMEKTPOMATHHTHASL.
YCTOHIMBOCTS K 3JIEKTPOMArHUTHBIM IIOMEXaM TEXHHYECKHX CPEJICTB, IPAMEHSIEMBIX B IPOMBIIITEHHBIX
soHax. TpeGosauus u Metozs! ucnbrtanuit”, pasaen 8; TOCT 30804.6.4-2013(IEC 61000-6-4:2006)
"COBMECTHMOCTE TEXHHYECKUX CPEJICTB JIEKTPOMATHUTHAS. DIIEKTPOMATHHUTHBIE TIOMEXH OT TEXHUYECKUX
CPEICTB, MPUMEHSEMBIX B IPOMBIIUIEHHBIX 30HaX. HopMsl u MeTons! ucnbitanuit', pasnens: 4, 6-9; TOCT
12.2.007.0-75 "Cuctema cTanaapToB 6e30I1aCHOCTH Tpyzaa. V3meus sinekTpoTexaudeckue. Obmume
TpeboBanus 6e3onacHoctu"; 'OCT 30630.1.2-99 "MeToap! MCIBITAHKI HA CTOMKOCTD K MEXAHWUECKHAM
BHELIHUM BO3IEHCTBYIOMMM (PaKTOpaM MaliH, IPUOOPOB U APYIUX TeXHUYECKUX W3NeIril. VcibITanus Ha
Boszerictere Bubpanuu"; FOCT 30630.2.1-2013 "MeTopI HCIIBITAHKN HA CTOMKOCTD K KTHMATHYECKIAM
BHEIIHHUM BO3AEHCTBYIOUMM (AKTOpaM MallUH, IPHOOPOB U APYTHX TEXHHUECKUX H3AeNnuii. VIcIbITanus Ha
YCTOHYHBOCTD K BO3IEHCTBUIO TeMIepaTyphl”. YCIoBust xpaHeHus npoaykuuu 5 (OXK4), 11s 10xHbIX
peruoHos - 6 (OX2) npu Temnepatype okpyxaromei cpemsl ot munyc S0°C n0 wioc 50°C u
OTHOCHTENIBHOH BIXXHOCTH BO3/yXa 110 98% (1pu TeMmmeparype okpyxaromei cpest +25°C) B
cootseTcTBHU ¢ [OCT 15150-69 "Marmusl, 1puGophl 1 JpyrHe TeXHHYECKHe H3nenus. VICmoMHeHus ais
Pa3TMYHBIX KTMMAaTHYECKUX pailoHOB. KaTeropuu, ycnoBus SKCILTyaTal[H1, XPAHEHHS] ¥ TPAHCIIOPTHPOBAHHS
B JaCTH BO3ICHCTBHUS KIIMMATHIECKUX (JAKTOPOB BHeIHel cpenbl". HasHaueHHbIH cpOK XpaHeHHMs: 3 roja.
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HasHnaveHHBbI# cpok ciyxObl: 40 neT.
Jexnapauus o COOTBETCTBHH AEHC

bHA ¢ JaThl perucrpamua no 09.09.2025 pxaroynrensHo

@enoror EBrenuii AnekcaHapoBud
(®.H1.0. 3asBute)

__~"(nommuce)

o}

PerucrpanmoHHbIi HOMeED uemapai_ scoorseTcTBHH: EADC N RU JI-RU.HB27.B.15610/20

JaTa perucrpanuu Jexjiapanud o coorsercreun: 10.09.2020
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POCCHIACKMH MOPCKO# PETHCTP CYAOXOACTBA (7. 113
RUSSIAN MARITIME REGISTER OF SHIPPING S

Baedan §3amen coudemeascrnsa ¢

namepos / Issued to replace certificate
No. 21.51420.130 om / dd. 16.09.2021

CBMAETEJBCTBO O TUITOBOM OJAOBPEHHUU
TYPE APPROVAL CERTIFICATE

HMiroTosurenn

Manufucturer 000 "3as0d nemezaszosoi annapamypw Anoov", HHH 5907027941
"Plant of 0il and gas apparatus Anod", Ltd

Anpec
Address Poccus, 614112, 2. [Tepmw, yn. Penuna, 115
115, Repinast., Perm, 614112, Russia

Manenne*
Product®

Hmnyavcnvie npeoGpasosamenu xamodnosh 3augumut cydosvie, mun "Padyza”- MIIK3-MC-PA
Ship pulse converters of cathodic protection type "Raduga” - IPKZ-MS-RA

Koa noMenkaarypsl

Code of nomenclature 11140000

Ha ocHopampy OCBHACTSNALCTBOBAHMA M NPOBCACHHLIX MCINLITAHUNA YAOCTOBEPACTCH, 4TC Bblle-
ynoMaHyToe(ste) Haaeaue(s) yaosiaersopset(ior) rpebosannam PoccHiiCKOro MOPEKOTO PEricTpa CYAONGACTBA,

This is 1o certify that on the basis of the survey and tests carried out the above mentioned item(s) complies{ly) with the
requirements of Russian Maritime Register of Shipping,

Yacme XI “Tipasun xnaccuduxauuu u nocmpoiixu Mopexux cydos” 2021, Pasden 10 Yacni IV “Tlpasua mexnunecxozo naduodenun
30 nOCmPOiKoil cydoo 4 Ul 7 w wsdesnd Oxa cydoa” 2021, Mpasus xaaccuduxatiun, HOCm poiiKu
060py30BaNS nIaEYNIY GYPOSHIX YEMARHOBOK U MOPCKUX cmaiuaapnmx naamdopx, 2018,

Part XI "Rules for the Classification and Construction of Sea-Going Ships” 2021, Section 10 Part IV "Rules for Technical Supervision
during Construction of Ships and Manufacture of Materials and Products for Shkips" 2021, "Rules for the Classification, Construction
and Equipment of Mobile Offshore Drilling Units and Fixed Offshore Platforms, 2018.

Hacrosmee CBHACTEALCTBO O THIOBOM 0A0OPSHHN ACHCTBATEABHO 10
This Type Approval Certificate is valid until

16.09.2026

Hacrosuiee CBHACTENLETBO O THIOBOM OJ00PEHUI TEPRET CHIY B CAYHanX, yeranosaenuux o INpasuiax
TeXHNHECKOro HAGMOLCHHA 34 MOCTPONKOIl CYA0B M HITOTQBICHHEM MATCPHAIOR M MIALIMI LI CYN0B,
This Type Approval Certificate becomes jnsalidain cases ftipulated in Rules for the Technical Supervision during

Jara suiaaun
Date of issue 29.03.2022

Marwox H.H. / N. Mayuk

( dannumie, monmas )
name

* Jlonommereanyso HEPOPMALINo CMOTPH HINRep
Additional information see overleal,
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