IIpunoxkenune 3. TpeGoBaHusI K aBTOMATH3HPOBAHHOM cHcTeMe
ynpaBJieHHsl TexHoJoruyeckum npoueccom (ACY TII)

1 OOmme TpedoBanus.

PazpabareiBaembie qomonHenus Kk ACY TII momkHBI co3/1aBaThCsl Kak
BOCCTaHaBIIMBaeMasi, OOCTyXHBaecMasi M PEMOHT TPUTOTHAS CHCTEMAa,
paccuuTaHHas Ha JUIUTEIbHOE (PYHKIMOHUPOBAHHE.

[MocraBnsiemoe obGopynoBanue ACY TII nmns craHIIMM TEIUIOBBIX
HAaCOCOB C BHEIIHUMU KOMMYHHUKAIMSMHU JIOJDKHO OBITH YHU(DHUIIMPOBAHO C
ycraHoBieHHbIM o0opynoBanueM ACY TII 3aBona.

[TocraBnsiembie o6opynoBanue ACY TII momxHO MHTErpuUpOBaTHCS B
ACY TII 3aBoga.

O6opynoBaHnre He JOJDKHO OBITh CHSTO C  NPOU3BOJCTBA.
O6opynoBanue AOKHO OBITH HOBOE, HE CTaplie OJHOTO ToAa C MOMEHTa
MPOM3BOJICTBA, MMETh TapaHTUWHBIN CpoK oOciayxuBanus. (OO0s3aTenbHOE

Halnuuue cepBUCHBIX 1HeHTpoB B mpeaenax CHIT u  BO3MOXHOCTH
o0CITy’)KUBaHHE B HUX MOCTaBJIIEMBIX MO/ieIel 000py10BaHUS.

Bce nocraBisieMoe  00opynoBaHME — JOJKHO — COOTBETCTBOBATH
tpeboBanusiM TP TC u umets neiicTByro cepTudUKATHI.

IlocraBnsiemoe  o0OpynOBaHHME  JOJDKHO  HUMETh  IOJXOAAIIEE

KJIMMAaTU4YEeCKOE UCIIOJHEHHUE.
1.1 Tpe6oBanusa k KUIIuA

Jng  cobmoneHust TpeboBaHuMd 00 yHUPUKALUU IOCTaBISEMOTO
00OpYyZOBaHUS JIaTYUKU YPOBHS JOJDKHBI OBbITH MpPOU3BEACHBI (hupmamu:
Yokogawa, VEGA. Pene ypoBHS JOKHBI OBITH MPOHM3BEICHBI (HrupMoii
ROSEMOUNT, VEGA. [artuuku [naBieHHS AODKHBI OBITh TPOW3BEICHBI
¢upmamu  Endress+hauser, APLISENS, Yokogawa. [aruumku pacxoja
noJKHBL ObITH pousBeneHbl pupmamu KROHNE, Endress-Hauser, Emerson,
Yokogawa. MaHOMeTpbI, OMMETATMYECKAE TEPMOMETPHI JOJKHBI OBITh
npousBeneHbl pupmoit WIKA. Perme moToka MOMKHBI OBITH MPOH3BEICHBI
¢upmoit JOHN CRANE, Kytola. KonueBsie BbIKIIOUATENE MODKHBI OBITH
npousBencHbl  ¢pupmamu  HONEYWELL, Schneider-Electric.  datuwnku
TEMIIEpaTyphl TOJKHBI ObITH Mpon3BeneHbl pupmamu APLISENS, Yokogawa.

BeicTponeiicTByromas  3amopHas  apMatypa C  JIMCTaHIMOHHBIM
yIOpaBieHUEM JIOJDKHA OBITh OCHAIlleHa ITHEBMAaTHYECKHUMH IPUBOJAMU,
npousBeaeHHbIMU GupmamMu Metso, Neles nibo snekTpruueckuMu puBoAaMH,
npousBefeHubMU pupmoit AUMA, Rotork.

Bcé koHTpOIBHO-M3MEpUTENHHOE 000PYA0BaHUE JOHKHO OBITH BHECEHO
B IOCYJIApCTBEHHBIN peecTp cpeAcTB n3Mmepennii Pb u nmers ceprudukarsl o

Appendix 3. Requirements for an automated process control
system (ACS TP)

1. General requirements.

The developed additions to the APCS shall be created as a recoverable,
serviced and repaired system suitable for long-term operation.

The supplied APCS equipment for heat pump stations with external
communications shall be unified with the installed APCS equipment of the
plant.

The supplied APCS equipment shall be integrated into the plant APCS.

The equipment shall not be discontinued. The equipment shall be new,
no older than one year from the date of manufacture, and have a warranty
period of service. There also shall be mandatory presence of service centers
within the CIS and the possibility of servicing the supplied equipment models.

All supplied equipment shall comply with the requirements of TR CU
and have valid certificates.

The supplied equipment shall have a suitable climatic design.

1.1 Requirements for instrumentation

To comply with the requirement for unification of the supplied equipment, the
level sensors shall be produced by the following companies: Yokogawa,
VEGA. Level switches shall be manufactured by ROSEMOUNT, VEGA. The
pressure sensors shall be made by Endress+hauser, APLISENS, Yokogawa.
Flow sensors shall be manufactured by KROHNE, Endress-Hauser, Emerson,
Yokogawa. Manometers, bimetallic thermometers shall be produced by WIKA.
The flow switch shall be manufactured by JOHN CRANE, Kytola. Limit
switches shall be produced by HONEYWELL, Schneider-Electric.
Temperature sensors shall be manufactured by APLISENS, Yokogawa.
Remote controlled fast acting shut-off valves shall be equipped with
pneumatic actuators manufactured by Metso, Neles or electric actuators
produced by AUMA, Rotork.

All control and measuring equipment shall be recorded in the state register of
measuring instruments of the Republic of Belarus and have valid certificates of
verification.

Flowmeters used for commercial metering, as well as those requiring
further periodic state verification, shall have a calibration interval of at least 48
months.

The sensors shall be designed for long-term functioning, and round-the-
clock operation mode shall be ensured by them. Sensors with analog signal




ITOBEPKE.

PacxomoMepsl, HCIONB3yeMbIe I KOMMEPYECKOrO ydeTa, a TakKiKe
TpeOyromupe JalbHEHUIEH TEepUOJAMYECKON TOCYIApCTBEHHOW IMOBEPKHU
JOJDKHBI UMETh ME)KITOBEPOYHBIM HHTEPBAI HE MEHee 48 MecsIIeB.

JaTuuku JIOJKHBI OBITE paccuuTaHBbI Ha JUTATEIILHOE
(YHKIIMOHUPOBAHKME, TPU 3TOM JIOJDKEH OOCCIICUYHMBATHCSA KPYIIIOCYTOUHBII
pexkuM paboThl. J[aTYMKOB ¢ aHAJOrOBBIM BBIXOJOM CHTHAja JOJKEH
noaaepxkuBath mpotokoa Hart mns  agumarnoctuku (DTM  GuGnmorexkun
MTOCTABIISIOTCS C 000PYIOBAHUEM).

1.2 TpebGoBanus Kk KadeJIbHOIH MPOIYKIMHU

Hcnonk30BaTh TOJNBKO MEAHBIE MHOTONPOBOJIOYHBIC CHIIOBBIC U
KOHTPOJIbHBIE KaOellM C YEeTBEPTHIM KJIACCOM TMOKOCTH. JKWIIBI CHUTHAIIBHBIX
Kabesnell JOJDKHBI OBITH MPOHYMEPOBAHBI B COOTBETCTBUHU C pa3pabOTaHHOU
JIOKyMEHTaI[eld HMMETh MHOTONPOBOJOYHBIC MEIHbIC JKWIbL, JIBOMHYIO
U30JISIIHIO ¥ SKPAHUPOBAHHE.

1.3 TpeGoBaHusi K JOKAJIBHBIM CHCTEMaM YNpPaBJIeHU U K

KOH(QUTypaluu uX mKagoB ynpaBJieHHs.

IMpu ycTaHOBKe JIOKQJBHBIX CHUCTEM YIPABJICHUS OHHU JIOJKHBI OBITh
peann3oBaHbl Ha 0a3e KOTpOJUIepoB (GupMbl Siemens, Mozellb KOHTPOJLICPOB
He HmKe S7-1500 . PeneifHO-KOHTaKTOpHas amnmaparypa BHYTPH IIKagoB
J0JDKHA OBITH pean30BaHbl Ha Oa3e ycTpoicT pupm Siemens wiu Schneider
electric. [Tutanue nenei ynpaBiieHHs TODKHO OBbITh HANPSHKEHUEM HE Ooee
24B, 1100 UMETh TralbBAHMYECKYIO Pa3Bs3Ky C «3eMIIEi», OJIOKM MUTaHUS Ha
24B nmomkHBl OBITH mpou3BeneHBbl ¢Gupmamu «Phoenix contacty wm
«Siemensy. Tlutanue KOHTPOJUIEpA JOHKHO OBITh OPraHU30BAHO C TIOMOIIIBIO
pe3epBUPOBAHHBIX OJOKOB MUTaHMs. KIIeMMHbBIC KOJOAKH CHUTHATbHBIX JTMHUN
JOJDKHBI OBITh BBIMOJHEHBI M3 CAMO3XHMMHBIX KJIIEMMax OT HMPOM3BOAUTENCH
«Phoenix contact» umu «ABB». Kopnyc mxkagoB ynpaBieHus T0JKeH ObITH
BBIIIOJITHEH W3 JIMCTOBOW CTalM, TPYHTOBAH, IOKPHIT KPackol M HMETh
HOJXO/sIIee KIMMaTHIeCKoe HCToNHeHne. JIokanpHas cuctema yrnpaBieHHsS

J0JDKHA OBITh MHTETPUPOBAHA C CYIIECTBYIOLIEH cuctemoil ynpasienus DCS

output shall support the Hart protocol for diagnostics (DTM libraries shall be
supplied with the equipment).

1.2. Requirements for cable products

Only class 4 copper stranded power and control cables shall be used.
The conductors of signal cables shall be numbered in accordance with the
developed documentation and have stranded copper conductors, double
insulation and shielding.

1.3. Requirements for local control systems and the configuration of their
control cabinets.

The installing local control systems shall be implemented on the basis of
Siemens controllers, controller model shall be not lower than S7-1500. Relay-
contactor equipment inside the cabinets shall be based on Siemens or
Schneider electric devices. Power supply for control circuits shall be no more
than 24V, or have galvanic isolation from ground, 24V power supplies shall be
manufactured by Phoenix contact or Siemens. The controller shall be powered
by redundant power supplies. The terminal blocks of the signal lines shall be
made of self-clamping terminals made by the manufacturers "Phoenix contact"
or "ABB". The control cabinet hull shall be made of sheet steel, primed,
painted and have a suitable climatic design. The local control system shall be
integrated with the existing DCS control system of the bleached sulphate pulp
mill, this system information excepting blocking shall be transmitted to
Honeywell DCS either via Profibus DP or Modbus TCP. Control logic shall be
commented, control panels shall be translated into Russian. The cabinets shall
be supplied assembled, according to the project, and have valid certificates TR
CU 004, TR CU 020. Services for the installation of cabinets of local control
systems, their adjustment and transmission of the necessary information to
DCS for remote control of the object via the Profibus network shall be included
in the scope of the Contractor's work.




3aBOJIa TIO MTPOM3BOJICTBY CYb(haTHON Oen€HOM 1euTr0103bl, HHpOpMaIus, He
Kacaromasicsi OJJOKUPOBOK, U3 JAaHHOM CHCTEMBI JI0JkHa nepenaBatbes B DCS
Honeywell nu6o uepes Profibus DP, nu6o uepe3 Modbus TCP. Jloruka
yIOpaBIEHUS J10JKHA OBITh C KOMMEHTapHUsIMH, [AHEIHU YNPABICHUS JOJKHbI
ObITh TIEpeBe/IeHbl Ha pycckuil s3bIK. LIkadbl qOMKHBI TOCTABIATHCSA B cOOpe,
coriacHo mpoekrty, umeTh ceptudukarsl TP TC 004, TP TC 020. Ycayru no
MOHTa)Xy IIKa(OB JIOKAJIBHBIX CUCTEM YIIPABJICHUS MX HAJAJIKe W IMeperadu
HeoOxoaumoii mHpopmanmu B DCS 1 AMCTaHIMOHHOTO — YHpPaBJICHHUS
o0bekToM 110 ceTu Profibus BxoasT B 00beM pabOT MCIIOTHUTEIIS.

1.4 TpeOGoBanusi K yCTpoOHCcTBaM YNPaBJIEHUS] UCIOJHUTEIbHBIMH

MeXaHU3MaMH

Vcnonp30BaTh TUIOBBIE Ui 3aBoja mpeodpasoBarenu 4actotsl (ITY) ¢pupmer
Vacon u ycrpoiictBa miaaBaoro mycka(VIIIT) dbupmer Siemens. Ilepen T4,
nocje pacuenuTeneil ¢ pydHbIM NPUBOAOM, JTOJDKHBI OBITH yCTAHOBJICHBI
cHelHaibHble OBICTPOJCHCTBYIOIINE NPEIOXPAHUTENU, a I[0CIe HUX —
npoccens i nonasieHus BY momex. g ynpasnenus u cBsasu u [14 u VIIII
¢ BepxuuM ypoBHeM ACY TII wucnons3oBath cetb Profibus. B kadectse
UHTEJJIEKTYaJIbHOTO peJie  YIpaBlIEHUs MHCIOJHUTEIbHBIMU MEXaHU3MaMu
ucnoss3oBats Simocode Pro C ¢upmbl Siemens ¢ MojaylieM U3MepeHHs TOKa,
ypoBaem ACY TII

ucrop30Bath cethb Profibus. Yenyru mo Hananke npeoOpasoBareneil 4acTOTHI

IJIL CBA3W HMHTCIUICKTYAJIbHOTO pPEJIC C BCPXHUM

U YCTPOMCTB IJIAaBHOTO ITyCKa, BKJIOYas HAaCTPOMKY Iepeaayud HeoOXOoaAuMOM
unpopmanuu B DCS 118 QUCTaHIIMOHHOTO YIpPAaBIIEHUS OOBEKTOM IO CETH
Profibus BxoasT B 00beM pabOT HCTIOIHUTEIS.

1.5 TpeGoBanus k cucremMe ynpaBJeHUs

[IpoektoM  HOMKHO  OBITH  MPEAYCMOTPEHO  MCIOJIb30BaHHE
CYIIECTBYIOIIEH JENEHTpaTn30BaHHON cucteMbl ynpasieHus (DCS), koTopas
UCIIONIB3YeT  KOHTPOJUIEpBI,  IHpou3BelneHHble  gupmoit  HoneyWell.
Kontpomneps! ycranosnens! B nomemenun DCS yuactka 9C.

[Toakmouaembie k cucteme DCS wucmomHuUTENbHBIE YCTPOKMCTBA H

1.4. Requirements for control devices of actuators

Typical for the plant Vacon frequency converters (FCs) and Siemens soft
starters (SCPs) shall be used. Special fast-acting fuses shall be installed before
the FCs and after the manually operated fuses, and after them - a choke to
suppress HF interference. The Profibus network shall be used for control and
communication of both FCs and SCPs with the upper level of the APCS.
Siemens Simocode Pro C with a current measuring module shall be used as an
intelligent relay for controlling actuators; the Profibus network shall be used to
connect the smart relay with the upper level of the APCS. Services for setting
up frequency converters and soft starters, including setting up the transmission
of the necessary information to DCS for remote control of an object via the
Profibus network shall be included in the scope of the Contractor's work.

1.5. Control system requirements

The project shall provide for the use of the existing decentralized control
system (DCS), which uses controllers manufactured by the company
Honeywell. The controllers are installed in the DCS room of area 9C.
Actuators and sensors connected to the DCS system shall have input/output
signals, fieldbus of the following types:

active/passive analog output 4-20mA,

analog input 4-20mA,

discrete input/output 24V;

fieldbus Profibus.

The heat pump and heat exchanger control system shall contain at least the
number of inputs/outputs listed in the table below. The final system capacity
shall be determined on the base of the developed design

Amount
Analog inputs 76
Analog outputs 57




JTATYMKWA JIOJDKHBI MMETh BXOIHBIC/BBIXOJHBIC CHTHAJBI, TIOJIEBYIO IITHHY
CJIEIYIOIIUX THIIOB:

AKTUBHBIN/ITACCUBHBINA aHAJIOTOBEIN BEIX0X 4-20MA;

a”ajoroBbiii Bxoa 4-20MA,;

JMCKPETHBIN BXO1/BbIX0]1 24B;

nosiesas muHa Profibus.

Cucrema ympaBieHHs TEIUIOBBIMH HACOCaMU W TEIUIOOOMEHHUKAMU
JOJDKHA coiepkaTh B ce0€ KOJMYECTBO BXOJIOB/BBIXOJOB, HE MEHBIIE
MePEYMCIICHHBIX B Tabmune Hmwke. OKOHYATENbHAs EMKOCTh CHCTEMBI

onpeacsICTCA Ha OCHOBC pa3pa60TaHHoro IIPpOCKTa

KommuectBo
AHaoroBsle BXo4a 76
AHanorosble BBIX01a 57
JlMcKkpeTHbIE BXOAA 76
JluckpeTHble BbIXOAA 96

Bce naponu, onucanue J0ruky U OJIOKHPOBOK JOJIKHBI OBITH TIEpeaHbl

3aKa34uKy J0 NOANMNCAHWA aKTa BBOAA.

1.6 TpebGoBaHusi K AOKYMEHTANMHU

Texnunueckass JOKyMeHTalUs OBbITh
cootBeTcTBUM ¢ MOK 60204-1-2002 (m. 18.4-18.10) u tpeboBanusimu MIK

61082-1.

JOJIDKHA IIOATOTOBJICHA B

CHUMBOJIBI M 0003HAYEHHS COCTABHBIX JICMEHTOB U HpI/I60pOB JOJIXKHBI

OBLITH IIOCTOSSHHBIMU U UACHTUYHBIMU BO BCCX NOKYMCHTAX.

JIoTKHBI OBITH pa3paboTaHbI CXEMBI AJICKTPUIECCKUE
NPUHIMIHATBHBIC, OJHOJMHEHHOW CcXeMbl, oOmuid Bug MmKada C
paCTOJIOKEHUEM DJIEMEHTOB (KOMIIOHOBKA), TaOMUIBI KIEMMHHUKOB, C

Discrete inputs 76
Discrete outputs 96

All passwords, description of logic and blockings shall be transferred to
the customer before signing the act of entry.

1.6 Documentation requirements
The technical documentation shall be prepared in accordance with IEC

60204-1-2002 (clause 18.4-18.10) and the requirements of IEC 61082-1.

Symbols and designations of components and devices shall be constant
and identical in all documents.

The following shall be developed: principal electrical schematic diagrams,
single-line diagram, general view of the cabinet with the arrangement of
elements (layout), tables of terminal blocks with external connections, detailed
specification for equipment, materials, accessories for the newly installed
equipment; and changes that were made shall be recorded in the existing DCS
and MCC documentation.

Princapal electrical schematic diagrams shall be provided in Russian, the
designation of an element in the schema shall contain information about the
type of element, the page number on which it is located and its serial number in
the section. Electrical scheme shall be cross-referenced in all directions for all
components.

All documentation shall be developed in accordance with the current
TNLA in Russian and be provided on paper in 3 copies and on 1 flash drive
(USB-Flash) in pdf and dwg format.

Before acceptance, the customer shall be provided with the settings for all
programmable devices included in the developed additions to the APCS, all




BHEIIHUMH TIOAKIIOYEHUSIMH, TOApOOHas crienudukanus Ha oOOpyaOBaHUE,
MaTepuaibl, KOMIUICKTYIOIINE M0 BHOBb YCTAaHOBJICHHOMY OOOPYIOBAHHIO U
BHECEHbI U3MEHEHHS B CylecTBYyIomyto fokymenTanuio DCS u MCC.
DJEKTPUYCCKHE TPHUHIMIIHAIBHBIC CXEMbI IPEAOCTABISIOTCS Ha
PYCCKOM sI3bIKE, OOO3HAYCHHE DJJCMEHTa B CXEME JIOJDKHO COJICPIKaTh

uHbOpMALMI0O O BHUAE DOJEMEHTa, HOMEpe CTpPaHHWIBI Ha KOTOPOM OH
pacrojoXkKeH U €ro MOpsAKOBBIH HOMEp B paszjenie. DIEKTPUUYECKHE CXEMBbI
JOJIKHBI COJIEpkKaTh MEPEKPECTHBIE CCHUIKM BO BCEX HANPABICHMSX JIs BCEX
KOMIIOHEHTOB.
Bess  nmoxymeHrtanus  paspabaThiBaeTcsi B COOTBETCTBUM €
neiicreyronumu THITA Ha pycckoM sI3bIKE U MPEAOCTABISICTCS HA OyMaKHOM
Hocurene 3 sk3eMIUIipoB U Ha 1 ¢mdm-nakonutene (USB-Flash) B dopmare
pdf u dwg.
3aka3uuKy nepen NPUEMKOW JOJKHBI MEepeNaBaThCsl MapaMeTphbl
HAaCTPOMKM  BCEX  MPOTPAaMMHUPYEMBIX  YCTPOMCTB,  BXOJISIIMX B
paspabateiBaembie aomnoiaHeHus Kk ACY TII, Bce nuiieH3un (JUIEH3MOHHBIE
KITFOUYH ), BCE MApPOIU U KOABI JOCTYIA JUIsl KCIUTyaTalluu, KOHQUTYpUPOBaHUS,
HACTPONKU 000PYIOBaHUS.
Bce ob6opynoBanue, BXopsilee B B3PBIBOOMACHBIE 30HBI, JOKHO
uMmeTh nacnopra u ceprudukarsr TP TC 004, 020.
JlomkHa  OBITh  TpeNoCTaBleHa MHCTPYKIMS IO  DKCIUTyaTaluu
yuacTka(ys3na), ¢ 00s3aTelbHO YKa3aHHBIMH Coco0aMyd W CPEICTBaMH,

HCKIIIOYAKIUMHU BBIXO IMapaMETPOB 3a YCTAHOBJICHHBIC IIPCACIIEI.

licenses (license keys), all passwords and access codes for operation,
configuration, and equipment settings.

All equipment included in explosive zones shall have passports and valid
certificates TR CU 004, 020.

Instructions for the operation of the area (node) shall be provided, with
the required methods and means that exclude the parameters going beyond the
established limits.




