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1 Introduction / BBegeHue

1.1 Intention of the document / Llenb AOKyMeHTa

This Technical

defines the

technical
instrumentation for the "Moskow" project.

Implementation Instruction (TII) B HacTosiwen WHCTpykuMm NO  Npomn3BOACTBY
requirements for the TexHU4ecknx onepauumn (T onpegerneHsbl
TexHndyeckne TpeboBaHna k KUl ana npoekta
Moscow NW700.

1.2 Definitions and abbreviations / OnpegeneHns u cokpalleHus

Table 1: Abbreviations

Short term Long term

HZI Hitachi Zosen Inova AG

Supplier HZI's contractor

Subcontractor Supplier of works and plant sections who is not a contractor/supplier of HZI

TI HZI Technical Implementation Instruction: general technical information

TSD Technical Specification Document: specific technical information for each lot

DIN Deutsches Institut fir Normung (German Institute for Standardisation)

EN European Norm

RUN Russian Norm

GOST Gossudarstwenny Standart (Russian Standard)

IEC International Electrotechnical Commission

DCS Distributed control system

Tabnuua 2: CokpaweHns

TepmuH PaclumdpoBka

HZI Hitachi Zosen Inova AG

MNocTaBLwmk Mogpsaguunk komnaHum HZI

Cyomompmn |y P 7T

Il MHCTpyKUMSA MO NPOM3BOACTBY TEXHUYECKMX onepauun HZI: oblas TexHnyeckas
NMHpopmMaLms

TSD TeXijeCKaﬂ cneundukayus: cneumansHasa TexHu4Yeckas nHdopmMaumns no
KaXxgon napTum

DIN Deutsches Institut fur Normung (MHCTUTYT cTangapTusaumm FepmaHum)

EN EBpoHOpMBI

RUN Poccuiickme Hopmbl

GOST locynapctBeHHblt CTaHaapT (Poccuinckuii ctaHaapt FOCT)

IEC MexayHapoaHas anekTpoTeXHUYecKkas KoMmceus

DCS ABTOMaTM3NPOBaHHAs CUCTEMA YNPaBMEHNs] TEXHONOMMYECKUM NPOLECCOM

(ACYT)
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1.3 Norms and standards / Hopmbl U cTaHgaapTbl

The equipment, systems, and work supplied shall
comply with the requirements of the documents "EIC
Standards and regulations” with the document
number 50060227 and "TII Regulations and
Standards" with the document number 50062136.

MoctaBnsiemoe obopynoBaHue, cUCTEMbI U paboTbl
OOJKHBbI COOTBETCTBOBaTb TpeboBaHNSIM JOKYMEHTa
“Ctangaptbl 1 pernameHtol EIC”, nog Homepom
50060227 wn pokymeHTa "TII PernameHTbl W
ctangapTbl" nog Homepom 50062136.

1.4 Supplier's engineering / UHxxuHnpuHr NMocrtaBLynka

The engineering shall comply with the requirements
of the document "EIC Suppliers engineering" with
the document number 50060226.

The supplier is to design, supply and install the
instrumentation. The equipment shall be complete in
all respects and shall include all items which are
necessary for safe and proper operation and
maintenance.

1.5 Manufacturer / MpousBoguTenob

The list of approved suppliers can be found in the
document "EIC List of Approved Products and
Suppliers" with the document number 50060228.
Deviations must be authorised by the HZI.

The selection of instruments shall be done in such a
way to minimise the number of different types and
makes of instrument used on the plant. It is not
permitted to use different makes or models of
instrument for measurement of the same kind of
parameter. The supplier shall name in his quote the
manufacturer of the field equipment he has included
taking into account any preferred manufacturer
suggested by the employer. The degree of fulfilment
of this requirement will be considered in the bid
evaluation.

WNHXUHUPUHT [AOIDKeH COOTBETCTBOBaTb
TpeboBaHuAM OOKyMeHTa “U>KMHUPUHT
MoctaBwuka EIC” nog Homepom 50060226.

MocTaBWnK 0643yeTcss BbINONHUTE  UHXUHUPWHT,
noctaBky n MoHTax KWUI. OGopynoBaHwe [OMMKHO
COOTBETCTBOBATb BO BCEX OTHOLUEHUSX
TpeboBaHMAM W AOSMKHO BKMOYaTb BCE MNO3ULIUW,
KoTopble  Heobxogumbl  ons ©esonacHon wn
Hagnexallen akcnnyartaumm u TexobcnyXmBaHus.

[MepeyeHb YTBEPXKOEHHbIX MOCTABLUMKOB MOXHO
HanTM B [JOKyMeHTe “llepedeHb YTBEPXOEHHOW
npoaykumm u noctaswmkos EIC” nog Homepom
50060228. OTKNOHEHWS/OTCTYNNEHNA  Noanexar
yTBepxaeHuo HZI.

Buibop KWUI ocywectenserca Takum obpasom,
YTOObl MWHUMM3MPOBATbL KOMMYECTBO PasfnNYHbIX
TvnoB n BugoB KWUM, ucnonesyembix Ha TOC. He
JOMNyCKaeTCd WCMNoMb30BaHWE pPasfinyHbIX Mapok
unn mogenen KUIM gns namepeHna ogHoro n Toro

Xe Buaa napameTtpa. [ocTaBLWMK  OOMKEH
yKasblBaTb B CBOEM MPEAoXeHUn npoussoauTens
noneesoro obopymoBaHus, yuuTbiBasa  noboro
npou3BoanTENS, NPeAnoYTUTENBHOIO Aans
3aKasuuka. CTeneHb  BbINOMHEHUS  O@HHOTO
TpeboBaHna  OygeT  ydyTeHa  MpU  OLIEHKe
NPEeAnoXeHus.
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2 Technical requirements / TexHn4yeckue TpeboBaHuA

2.1 General / O6wana nHcdopmauus

2.1.1 Ambient conditions / BHewHue ycnoBusa

If required by the ambient conditions at the point of
installation, the measurement devices respectively
the local protective casings, cabinets, housings etc.
shall be equipped with the appropriate heating
respectively cooling devices.

All instruments located in the field shall be designed
to be capable of operating at ambient temperatures
of 60 °C, or at such higher temperatures as may be
appropriate.

2.1.2 Construction / MoHTax

The supplier takes the full responsibility for the
selection of the measuring principle, the design and
the construction of the instrumentation. Instruments
that turn out to be unsuitable must be replaced with
suitable instruments at the expense of the supplier.

The measurement sensors shall be designed and
constructed in the manner, that they can be
replaced easily during operation. The equipment
shall be located between 1.0 m and 1.5 m above the
floor. All measurement points shall be accessible
without support.

In hazardous areas of the plant, only appropriate
and approved instruments and equipment shall be
used. Furthermore, local standards and regulations
have to be met.

The instruments shall have easily accessible zero
and span adjustments. The zero and span
calibration made when the plant is shut down shall
not exhibit any drift after the plant has been put back
into operation and reaches normal operating
temperatures.

Ecnu ato Tpe6yeTc;| B CBA3N C OKpyXawwnmmn
ycnoBunaAMmM B TOYKE YCTAHOBKW, WU3MEPUTEIIbHbIE

YCTPOWCTBA, W, COOTBETCTBEHHO, JOKarnbHblEe
3alUUTHbIE  KOXYXW, wWkKadbl, KOpnycbl W T.4.,
OOMMKHbl  OblTb  OCHallleHbl  COOTBETCTBYHOLLUUMMN
ycTponcTBamm oborpesa/oxnaxgeHus.

Bce KWI, pacnonoxeHHble Ha nnowiaake,
npeaycMaTpuBaloT  BO3MOXHOCTb  paboTbl  npwu
Temneparype okpyxatoLlen cpegpl Ha yposHe 60 °C
unn npy  Takmx 6Gonee BbICOKMX BO3MOXHbIX
TemnepaTtypax.

lMocTaBWMK HeceT Monyk OTBETCTBEHHOCTb 3a
BbIOOp MpuHUMNA WU3MEPEHUS, MPOEKTUPOBAHWE W
MoHTax KWIM. Ecnu BbiscHunocb, 4to KWIT He
noaxoauT, TO NOCTaBLMK OOIMKEH 3aMEHUTb ero Ha
noaxoAsLLMn Nnpnbop 3a CBOW cYeT.

HdaTtunkn N3MepEHNS OOJTKHbI ObITb
CMPOEKTMPOBaHbl N YCTAHOBIIEHbI TakMMm 06pasom,
4YTOObl MX MOXHO ObINO NEerko 3amMeHuTb BO BpeMst
paboThbl. O6opynoBaHne  OOMKHO  BbITb
pacnonoxeHo Ha otmeTtke 1,0 ™m 1,5 M Hapg
ypoBHEM nona. Bce Toukm un3mMepeHus OOSMKHbI

uMeTb nerkmin  goctyn 6e3  OOMNONHUTENbHOWN
NMOMOLLIN.

Ha onacHbIX yyacTkax 3aBoja JOJDKHBI
NCnomnb3oBaTbCA  TOMbKO  COOTBETCTBYHOLLME W

ytBepxaeHHole KM n obopyposaHue. Kpome Toro,
HeobOxoaumMo cobnogaTb TpeboBaHUA MECTHbIX
cTaHOapTOB N peErnamMeHToB.

KWUIM gomkHbl uMeTb nerko AOCTYMNHYH YCTaHOBKY
npubopa Ha Hynb W perynupoBKy AuanasoHa.
YcraHoBka npubopa Ha Hyflb W perynupoBka
AwnanasoHa ocyuiectengetcs, korga TOC BbiBeaeHa
n3 pabotbl, nocrne nycka TAC B paboTy He OOMKHO
ObITb HMKAKON MHEPLUMOHHOCTM Npubopa, a AOSKHbI
ObITb AOCTUTHYThI HOpMarbHble pabouve
Temneparypbl.

2.1.3 Power ratings / HoMmmHanbHaa MOLWHOCTb

All instruments shall be loop powered with 24 VDC

Bce KM gomkHbI UMETb KOHTYP, 3anuTbiBaeMbli OT
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(2-wire system). If they are not available in 2-wire
technique, the alternative is to use an external
supply of 24 VDC.

In this case the output circuit shall be isolated from
the 24 VDC power supply circuit. The output signal
of the measurement transmitter or measurement unit
must be 4 to 20 mA.
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24 B NOCTOSIHHOrO TOKa (2-X NMPOBOAHOM CUCTEMBI).
Ecnn aTto HEBO3MOXHO obGecneunTb B paMkax 2-X
NPOBOAHON TEXHOMNOMMK, B Ka4yecTBe anbTepHaTuBbI
Heo6XxoaMMO UCNONb30BaTb BHELUHUA  UCTOYHMK
nutaHna 24 B nocToaHHOro Ttoka. B Takom cnydae
BbIXOAHas UuUenb AOmkHa OblTb uM3onupoBaHa oOT
Lenu MUCTOYHMKa nuTaHna 24 B NoCTOsIHHOro ToKa.
BbixogHom curHan n3mMepuTensHoro
npeobpasosarens nnm N3MepuTenbHOro
YCTPOMWCTBA A0SKeH ObITb 0T 4 o 20 MA.

2.2 Measurement transmitters / U3ameputenbHble npeobpasoBaTenu

All analogue transmitters shall have an impressed
output signal of 4 mA to 20 mA, corresponding with
zero to full range input. The output signal of all
transmitters shall be independent of the burden of
the transmitter output circuit including cable
resistance over a wide range.

Generally two-wire, loop powered transmitters shall
be used. If a transmitter is not available in two-wire
technique, the alternative is to use an external
power supply of 24 VDC. In this case the output
circuit shall be isolated from the 24 VDC power
supply circuit.

Where available, remote parameterisable
measurement transmitters shall be wused. All
transmitters shall be of SMART-type. Setting up of
the transmitters is done by using the HART® -
Protocol with a hand operating module or a PC
(notebook). The measurement transmitters have to
meet the following requirements:

e The parameterisation shall be practicable at
any point in the signal loop, especially on
the measurement transmitter itself, on the
distribution board, on the cross-connection
field in the electronic equipment room etc.

e Measurement transmitters that are used in
the boiler protection system have to fulfil the
regulations of steam boiler plants according
to appropriate standards and norms. They
may only be parameterised on the
measurement transmitter itself.

Bce aHanoroBble namepuTenbHble
npeobpasoBaTenu OOMKHbI UMETb BHELLHWIA CUrHan
4-20 MA, COOTBETCTBYIOLLMIA OT HyNs OO MNOMHOro
JunanasoHa BXOQHOro curHana. BbixogHon curHan
BCEX OATYMKOB HE 3aBUCUT OT Harpysku BbIXOOHOrO
KOHTypa gaTtyuka, BKMNo4vasi ConpoTmuBrieHne kabens
B LUMPOKOM AuanasoHe.

O6bl4HO NCNorb3yTCs OBYXMPOBOAHLIE
n3meputenbHble NnpeobpasoBartenu, 3anuTbiBaeMble
OT KOHTypa. Ecnn HeBo3MOXHO obecneunTtb
HanuuMe  2-X  MPOBOAHOIO  U3MEPUTENbHOro
npeobpasoBartens, B KayecTBe arnbTepHaTUBbI
HeobXxoaMMO UCNONb30BaTb BHELUHWUA  UCTOYHMK
nutaHna 24 B nocTodHHOro Toka. B Takom cnydae
BbIXOAHas Uuenb AOMmkHa OblTb M3onupoBaHa oOT
Liernu UCTOYHUKA NuTaHmsa 24 B noCTOAHHOroO TOKa.

Tam, rge 310 4OCTYNHO, HEO6XOAMMO UCMONb30BaTh
napameTpu3npoBaHHbIe n3mepuTenbHble
npeobpasoBaTtenu. Bce npeobpasoBaTteny AOMKHbI
obiTb SMART-TMNa. HacTtponka npeobpasoBaTenien
ocyllectensgeTca € wucnonb3oBaHnem HART® -
npoTokona ¢ mogynem pydHoro BBoga unn [1K
(HoyTBYyK). W3mepuTenbHble  npeobpasoBaTtenu
OOMKHbI COOTBETCTBOBATb cnegywoLwmm
TpeboBaHusIM:

e [lapameTpusaums AOJDKHA ObITb
peanusoBaHa B nobOM TOYKE B KOHType
CUrHanos, OCODEHHO, Ha camMom
M3MepUTENBHOM  npeoOpasoBaTtene, Ha
pacnpegenuterisHoM  WuTe, Ha none
yKknagke KPOCCUPOBOK, B
3NEKTPONOMELLEHNMN U T.4..

e WN3ameputenbHble npeobpasoBarenu,
KOTOpble UCMOMb3YKTCS B CUCTEME 3aLUUThI
KoTna, AOIMKHbI COOTBETCTBOBATb
pernaMmeHTamM NapoBOW KOTENbHOW COrnacHo
NPUMEHMMbIM cTaHaapTam M Hopmam. OHu
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e All remote parameterisable measurement
transmitters shall have a standardised user
interface that meets the requirements of EN
61158-5-20 and EN 61158-6-20 (HART
protocol).

All measurement transmitters that are not remote
parameterisable shall be approved by HZI.

The removal of connected devices shall not lead to
an interruption of the transmitter output circuit or to
malfunction of this circuit.

In the case of failure and return of the supply voltage
within @ measuring circuit, no false signals
endangering the system shall be issued.

Variable resistance type transmitters with sliding
contact will not be accepted, not even for the remote
indication of the position of valves, dampers, etc.

All transmitters shall be suitable for field installation
and shall have strong moisture and dust proof cases
with accepted cable entry design. All field installed
transmitters shall have at least the protection class
as follows:
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MoryT 6biTb MapamMeTpu3MpoBaHbl TONbKO Ha
caMOM n3MepuTernbHOM npeobpasoBaTene.

e Bce napameTpusMpoBaHHbIE
n3meputenbHble NpeobpasoBaTeny AOMKHbI
nmeTb CTaHOapTU30BaHHbIN
NoNb30BaTENLCKUA  WUHTEPIENC, KOTOPbIN
cooTBeTcTBYeT TpeboaHuam EN 61158-5-
20 n EN 61158-6-20 (HART-npoToKon).

Bce wuameputencHble npeobpasoBaTenu, KoTopble
He nognexaTtb YyOaneHHoOW napameTpusaunu,
OOJKHbI ObITh yTBEpXKAEHbI HZI.

MckrnoveHne noaknioYeHHbIX YCTPOWUCTB HE AOSMKHO
npuBoAUTbL K MpepbiBaHuiO paboTbl  BbIXOOHOMO
KOHTYpa faTynka WM K HEeUCnpaBHOCTU AaHHOro
KOHTYypa.

B cnydae cbosi M BOCCTaAHOBIEHUS HaMNPsPKeHUs
nogayM B M3MEPUTENbHOM KOHTYpE, He [OOSPKHO
nogaBaTbCA  JIOXKHbIX  CUrHamoB,  YrpOXaroLMX
©e30nacHOCTU CUCTEMBI.

Hdatyukn ¢ nepeMeHHbiIMm ConpoTuBIiEHNEM CO
CKOJNb3ALWMM KOHTAKTOM He nMnpuemMriembl, Kak He
npuemMmnembl OHU W AONA  YKa3aHUAa NOJNOXeHUA
KnanaHoB, 3aCJIOHOK 1 T.A4..

Bce npeobpasoBartenu OOITXKHBbI ObITb
npeaHasHaveHbl 4nsi NONEeBON YCTaHOBKM N LOIMKHbI
MMETb HafeXHble KOPMyChbl, 3alUULLEHHbIE OT BNnaru
W NbiMn C YTBEPXOEHHOW KOMMOHOBKOW BXOO0B
kabenen. Bce nonesble npeobpasoBaTenn AOSMKHbI

UMETb Knacc 3aliuTbl HE HWXKe TOro, KOTOPbIN
yKasaH HUXe:
o P68 Equipment subject to occasional submersion or continuous operation
under water
e IP65 Equipment located outdoors
e [IP65 Equipment located within "plant area", designated as all areas in the
plant not specifically controlled, where plant wash downs will occur
e P65 General indoor use
e |P68 O6opynoBaHne, KOTOPOE NOrpyxatoT B BOAY NEPUOANYECKM UNN KOTOpPOE
NOCTOSIHHO paboTaeT nod BoAon
e IP65 O6opyanoBaHue, pacnonoXXeHHoe BHE NOMELLEHUSA
e |P65 O6opynoBaHue, pacnonoXeHHoe Ha "TeppuTopumn 3aBoga", Ha Bcex
yyacTkax 3aBOAa, KOTOpble HE HaxoAsATCs NoA 0CoObIM KOHTPOMeM, Ha
TeX yyacTkax, rae ocyLlecTBNsSeTCs NpoMbIBKa 3aBoja
e |P65 OO0LLee Ha3Ha4yeHne B NOMELLeHUN
It shall be possible to check the output signal of the [JomkHa ©OblITb  nNpegycMoTpeHa  BO3MOXHOCTb

NPOBEPKN BbIXOOHOIo CuUrHana pgat4ynka BO BpeMA
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transmitter while it is in service.

The accuracy of transmitters shall be equal to or
better than + 0.3 % of the full range.

The supplier shall provide calibration data for each
different type of transmitter. This shall include the
following:

o three points of calibration data within the
range of minimum and maximum transmitter
signal to ensure that the transmitters
operate in the linear range

e minimum transmitter signal below which it
can be assumed that the transmitter has
failed

e maximum transmitter signal above which it
can be assumed that the transmitter has
failed

o Calibration Certificates
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npoBegeHnsa CepBUCHbIX paGOT.

ToyHOCTb  M3MepuTenbHbIX  nNpeobpasoBaTenen
AOJSKHa ObITb paBHOW unu npesbiwaTb +0.3% Bcero
AvanasoHa.

MocTaBWMK nNpedocTaBnseT TUMOBblE  AaHHble
KanubpoBKW AONs Kaxaoro oTnuyarowerocs Ttuna
n3meputenbHoro npeobpasosartens. OTO BKMNYaeT
crnepytoulee:

e TPWU TOYKM AaHHbIX KannbpoBKM B npeaenax
AvanasoHa MWHMMasnbHOro n
MaKCUMarbHOro curHana W3MepuTeNbHOro
npeobpasoBatens gns obecnedeHns TOro,
4yTO Ku3MepuTenbHble NpeobpasoBartenn
paboTaloT B IMHEHOM AManasoHe.

e MWHMMAmbHbIA  CUrHan gdaTtyuka, Huxe
KOTOPOro MOXHO NPeanorioXnTb, YTO AaTUMK
BblLLEN N3 CTPOS

e MaKkCMMarnbHbI CUrHan MW3MEepPUTENbHOro
npeobpasoBaTens, Bbille KOTOPOro MOXHO
npeanornoXnThb, yTO N3MEpPUTENBbHLIN
npeobpasoBaTernb BbilIeN U3 CTPos

e CepTudukatbl KanMbpoBku

2.3 Binary transmitters / BUHapHble n3aMmepuTenbHble Npeobpa3oBaTenu

Binary transmitters and limit switches shall be robust
in design and reliable in performance. Pressure and
temperature switches shall have adjustable
switching hysteresis.

The set point of each switch shall be adjustable from
inside the case over the full range specified. The
dead-band (reset point) of each switch shall be
adjustable from the case. The set point and reset
point shall be indicated on the adjusting mechanism.

Each switch shall be housed in a durable metallic
case suitable for its environment.

For binary switches with electrical contacts, only
change over contacts with magnetic snap-action
contacts shall be used. The contact load capacity
shall be at least 300 mA at 230 VAC.

The preferred contact materials are gold-, silver- or
iridium alloys. For contacts operating at 24 VDC,
gold contacts shall be used, and at least 3 mA shall

BuHapHble un3mepuTenbHble npeobpasoBaTeny WU
KOHLIEBblE BbIKIONATENMU LOIMKHbI UMETb KpernkKyto

KOHCTPYKLMIO n obecneunBaTb HaAEXHYH0
paboToCnOCOBHOCTD. MaHomeTpbI n pene
TemnepaTypbl  AOIDKHbI  MMETb  perynupyemsiin

KOMMyTaLl,I/IOHHbIIZ rmcrtepesunc.

YcTaBka Kaxgoro pene perynupyeTcs  BHYTPU
Kopryca, B npegenax BCero ykasaHHOro AunanasoHa.
30Ha He4vyBCTBUTENBHOCTU (TOYKa cOpoca) Kaxaoro
pere perynupyeTca C Kopryca. YCTaBka M Touka
cbpoca yKka3biBaloTCA Ha MEXaHU3Me perynmpoBKU.

Kaxgoe pene OOJSMKHO UMeTb NPOYHbIN
MeTannuyecknin Kopnyc, COOTBETCTBYIOLWNA cpeae,
B KOTOPOW OH (PYHKLUMOHUPYET.

[ns GuHapHbIX NnepekntovaTenen ¢ aNeKTpuYeckumMm
KOHTaKTamMn  OOSKHbl  MCMNONb30BaTbCsA  TONBKO
ABYCTOPOHHME KOHTaKTbl C MarHUTHbIMW KOHTaKTaMu
MFHOBEHHOTO [JencTBus. Harpyska Ha KOHTaKTbl
AofKHa ObiTb, kKak MuHumym, 300 mA npu 230 B
nepemMeHHOro TOKa. MpegnoytuTenbHble
Martepuanbl AN KOHTaKTOB - ChfaBbl 301074,
cepebpa nnun npuama. [ns KOHTaKToB, paboTatoLmx
npu 24 B MOCTOAHHOIO  TOKa, JOJTKHbI
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flow through the closed contact. The contacts shall
be protected against ambient influences.

Binary sensors of PNP type shall be two-wire 24
VDC, except sensors with SIL2 or SIL3 certificate
and sensors in hazardous areas (ATEX): they may
also be in three- or four-wire technique.

Limit switches on valves and fittings shall be heavy-
duty industrial models.

For other limit switches and severe environments,
proximity sensors shall be wused as signal
transmitters with a corresponding local decoder unit.

The performance of each switch shall be guaranteed
to the values stated below. This guarantee shall
apply with all accessories installed on the switch.

2.3.1 Accuracy / To4yHOCTb

All switches shall operate at the indicated set point
with an accuracy of 1 % within the full scale.
Changes in density, pressure or temperature of the
measured medium shall be compensated wherever
necessary and always for the measurement of
steam flow.

2.3.2 Repeatability / MoBTOpsiemocTb

All switches shall be repeatable within + 0.5 % of the
adjustable range. Repeatability is defined as the
maximum difference in operation for any given
identically repeated stimulus with no change in other
test conditions.

2.3.3 Drift / UHepUMOHHOCTb

Switches shall not drift due to ambient temperature
by more than 0.5 % of adjustable range. Switches
shall not drift with time more than 0.5 % of
adjustable range over a period of six (6) months.
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MNCMNOJ1Ib30BaATbLCA 30510Thble KOHTAaKThl, C
NPOXOXAEeHUeM, Kak MUHUMYM, 3 MA yepe3
3aKprTb|l7| KOHTAaKT. KoHTakThl OOJTKHbI ObITb
3awumuieHbl OT BITUAHUA yCﬂOBV”Z Opr)KaIOLU,eVl

cpeabl.
BuHapHble patunkm Tuna PNP  gomkHbl  ObiTb
OBYyXnpoBoAHbIMKU, 24 B NOCTOAHHOrO TOKa, 3a
UCKIIOYEHMEM OaTuMKOB ¢ cepTudukatom SIL2 mnnn
SIL3 n patumkoB B onacHbix 30Hax (ATEX): oHwu
TaKke MoryT 6bITb TPEX- UNN YeTbIPEXNPOBOLHbLIMM.

KoHueBble BbIKMOYaTENM Ha  KnanaHax uWnu
dUTMHrax  OOMKHbl  ObiTb  MPOMbILLIIEHHBIMA
MoaensMu, npeaHasHadyeHHbIMK ans  paboTtbl B
HeGnaronpusaTHbIX  ycrnoBusix. [Ons  ocTanbHbIX
KOHLEBbIX BbIKMoYaTenein W HeGnaronpusaTHbIX
yCrnoBuU  cpedbl B KayeCcTBE  CUrHanbHbIX
npeobpasoBaTtenein  OOMKHbI  UCMOMNb30BaTHLCH
OECKOHTaKTHble [daT4yMKM C  COOTBETCTBYHOLLUM

noKarnbHbIM AEeKOANPYIOLLMM YCTPONCTBOM.

Mpoun3BOANTENBHOCTD KaXaoro pene rapaHTupyeTcs
Ha 6a3e 3Ha4YeHWUN, ykasaHHbIX HKe. JTa rapaHTus
npumMeHsieTcs KO BCEM KOMMSEKTYHOLLUM,
YCTaHOBIIEHHbIM Ha pere.

Bce pene paboTaloT npu yKa3aHHOW YyCTaBke C
ToyHoCcThbio 1 % OT nmonHown wkKanel. Heobxoanmo
OCYLLECTBMATb KOMMeHcaLmo N3MEHeEHNS
NNOTHOCTW, AaBneHus nnu Temneparypbl
n3mepsieMon cpefbl Tam, rge 3To HeobxoauMmo, u
Bcerga npv usMepeHnn pacxoga napa.

Bce pene [omkHbl MMETb MOBTOPSIEMOCTb B
npegenax +0,5 % oT guanasoHa perynmpoBKu.
[MoBTOpPsiIeMOCTb OMNpeaensieTcsl kak MakcumarbHas
pasHuua B pabote ana nwoboro ykasaHHOro
NOEHTUYHO-NOBTOPSIEMOrO  CUrHamna BO30YXaeHus
6€e3 3MeHeHW B APYrnx YCroBMsSIX UCNbITAHWA.

Pene He [OMKHbI MMETb WHEPUMOHHOCTb M3-3a
TemnepaTypbl OKpyxatollen cpedbl Ha Bonee, yem
0,5 % ot perynupyemoro pguanasoHa. Pene He
OOMKHbl  MMETb WMHEPUMOHHOCTb CO BpPEMEHEM
bonee, yem 0,5 % OT perynupyemoro gnanasoHa 3a
nepuop 6 (LwecTb) MecsLeB.
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2.4 Temperature measurement / UamepeHua Temnepartypbl

Resistance thermometers (Pt100) in accordance
with EN 60751 shall be used for measuring up to
500 °C. All resistance thermometers shall be 4-wire.

Above 500°C up to 900°C NiCr-Ni
thermocouples shall be used.

Above 900 °C NiCr-Ni (type K) thermocouples shall
be used with high resistance protection tube (e.g.
Incoloy 800 HT), where the gas is too abrasive for a
normal steel protection tube.

(type K)

Generally head mounted temperature transmitters
shall be used.

Thermocouples shall be arranged in such a way that
the ambient temperature of the head is lower than
100 °C (transmitter < 60 °C as per chap. 2.1.1), and
that the measuring inserts can easily be exchanged.

Where required to achieve sufficient measurement
accuracy, the cold junction of thermocouples shall
be brought to isothermal cold junction boxes. The
temperature of these cold junction boxes shall
remain  constant irrespective  of  ambient
temperature.

The connection between the thermocouple and the
isothermal cold junction box shall be appropriate to
the thermocouples. Mineral insulated thermocouple
extension leads having inconel or stainless steel
sheaths may be used.

All thermocouples and extension leads shall be
terminated with a suitable gland and the conductor
to sheath resistance shall be greater than 100 MQ at
the anticipated operating temperature when tested
after termination.

Where Pt100 sensors are connected to remote
mounted transmitter due to the ambient conditions
(temperature above 60 C, vibration), the wiring and
configuration of transmitter should be made for 4-
wire cable to sensor, to ensure automatic

Ons namepeHns temnepatypbl Ao 500 °C OOMmKHbI

MCnonb3oBaTbCsA  TEPMOMETPblI  COMPOTUBMEHMSA
(Pt100) B cootBetrctBMM ¢ EN 60751. Bce
TEPMOMETPbl  COMPOTMBNEHUS  OOMMKHbI  ObITb

YeTblipexnpoBOaAHbIMN.

Csbliwe 500°C u go 900°C gomkHbl MCNonb3oBaTbCA
Tepmonapsbl NiCr-Ni (Tvn K).

Cabille 900 °C OOITKHbI MCNONb30BaThbCS
Tepmonapbl NiCr-Ni (tun K) ¢ 3awuTtHOM TpyOkon
BbICOKOrO conpoTtuerieHnst (Hanpumep, Incoloy 800
HT), Tam, rge ra3 4BnNdeTca  4Ype3MepHo
abpasnBHbIM AnNs OObIYHOWM CTanbHOW 3aLUTHOWN
TpybKN.

O6bIYHO MCMNOMb3YyTCH n3MepuTenbHble
npeobpasoBaTenu TemnepaTypbl C YCTAHOBKOW Ha
roroBKe.

Tepmonapbl AOMKHbl ObITb YCTAHOBIEHbI TaKUM
obpasom, 4Tobbl TEMMepaTypa OKpyxaroLen cpeapl
BOKpYT rOJTOBKM Obina HWXKE 100 °C
(npeobpasoBatenb < 60 °C cornacHo rmaee. 2.1.1),
N, 4TOObl U3MEpPUTENbHbIE BCTaBKM MOXHO Oblno
Nerko 3aMeHUTb.

Tam, roe HeobxoguMO NONYYUTb OOCTATOYHYHO
TOYHOCTb M3MEPEHUA, XONoAHbIM chan Tepmonap
OOImKeH BbITb MOMeELLEH B M3oTepMmnyeckme kopoba

XOJOAHOrO cnasi. Temnepatypa 3TUX
COEAMHUTENbHBIX ~ KOPOGOB  XOnogHoro  cnas
ocTaeTcs NOCTOSIHHOW, He3aBUCUMO oT
TemnepaTypbl OKpyxawuen cpeabl. CoeguHeHue
Mexay TepMonapo n N30TEPMUYECKUM
COeAMHUTENbHBbIM ~ KOpoOOM  XxonogHoro  cnas

ABNSAETCA npuemnemMbiM gnst Tepmonap. onyctumo
NCnonb3oBaHne YANUHUTENbHbIX kabenen
TepMonap ¢ MMHepasrnibHON U3onsaunen C onneTkn 13
WHKOHENns  wnn  Hepxasetowen crtanu. Bce
Tepmonapbl M YANUHUTENbHbIE Kabenu OOSMKHbI
ObITb OKOHLIOBaHbl COOTBETCTBYHOLLUMMU
CanbHUKOBbIMW BBOAAMW, W COMNPOTMBIIEHME OT
NPOBOAHMKA A0 ONMETKN JOIMKHO ObiTb 6onbe 100
M Om npu OPUEHTUPOBOYHOM paboyen
TemnepaTtype BO BpeMs UCMbITAaHWA  nocne
OKOHLIOBKW Kabenen.

Tam, roe partumkn Pt100 nogkntoyeHbl K
npeobpasoBartento, yCTaHOBMEHHOMY YAaneHHO B
CBA3NW C  YCMOBUSMW  OKpYXKallen  cpeabl
(temnepaTypa Bblwe 60 C, BubBpaumsa), npoBoaka
npeobpasoBaTtens AoMkHa OblTb BLINOSIHEHA U3
YeTblpexnNpoBOAHOIO kabens wu nponoxeHa Ao
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compensation of the cable resistance. jatymka, gna  obecrneyeHusi aBTOMAaTUYECKOWN
KOMMeHcaumm conpoTmneneHmns kabens.
Where thermocouples are connected to remote Tam, roe Tepmonapbl NOAKMNHOYEHbI K
mounted transmitter, the wiring shall be made with npeo6pa3oBaTtento, YyCTaHOBMEHHOMY YyOaneHHo,
compensation cable, according to the actual sensor npoBoaka AOMKHa ObITb BbINOSIHEHA c
type. Because of compensation cable being costly, wucnonb3oBaHnem KOMMEHCALMOHHOrO kKabena B

the cable length should be limited to approx. 5-10 m
per sensor.

Thermometers and thermocouples shall generally be
fitted in protective wells. They shall be provided with
suitable IP rated weatherproof terminal heads and
shall be installed so as to totally prevent the ingress
of foreign matter.

COOTBETCTBMM C (haKTMYECKMM TUNoM Adatymka. U3-
3a TOro, YTO KOMMEHCALUMOHHbIN Kabenb Ooporown,
OnvHa kabensa gomkHa OblTb OorpaHuYeHa Npum. 4o
5-10 M Ha pgaTyuK.

TepmoMeTpbl M Tepmonapbl 06bIMHO MOHTUPYIOTCS B
3aWMTHBIX  YriyGneHusix. OHun ocHaLatoTcs
COOTBETCTBYHOLMMM BOAOHENPOHMLaeMbIMU
KNEMMHbIMW FOfIOBKaMM M yCTaHaBNMBAKOTCA TaKUM
obpa3omMm, 4TOObI MOMHOCTLID  MPenoTBpPaTUTb
NPOHMKHOBEHNE MHOPOAHbIX YacTuL.

2.5 Pressure measurements / UamepeHuns nasneHus

Transmitters for pressure and differential pressure
shall be provided with all necessary isolating, vent
and blow down valves.

All valves and capillary tubing shall be of stainless
steel. All valves shall be tested and passed in
accordance  with the Pressure Equipment
Regulations. To enable calibration, facilities shall be
provided for the connection of test instruments at the
input and output of each transmitter. All transmitters
shall be easily accessible for maintenance. Proper
drainage system shall be provided for liquid medium
transmitters.

The accuracy of pressure gauges shall be as
appropriate to their function. The standard
measuring ranges shall be selected with regard to
the maximum operating pressure.

A pressure instrument installed for measurement of
steady pressure at varying pressure shall operate in
a band centred on 60 % of its maximum range.

All differential pressure transmitters shall be capable
of withstanding without damage or calibration
change, full rated line pressure as a differential
input. Pressure transmitters shall withstand at least
150 % of nominal input range without damage or

JaTtumkn
JaBneHuns
n3onsunen,
KrnanaHamm

pasneHna 1 guddepeHumansHoro
ocHallaloTcss  BCce  Heobxogumon

BEHTUMASALUMOHHBIMX  KNanaHamMn wn

NPOAYBKMN. Bce KnanaHbl n
KanunnspHole  TPyOKM  M3rotaBnmMBalTCaA U3
HepXaBetlowen crtann. Bce «knanaHbl OOMXKHbI
NPOWTM UCNbITAHUA U YTBEPXKAEHME B COOTBETCTBUM
¢ PermameHtom Ha obopygoBaHue, paboTawouwee
nog gaenexHvem. [Ons obecneveHusi kanubpoBku, B
YCTPOWCTBaAX  [OMKHO  ObiTb  NpegycMOTPEHO
nogkntovyeHme TectoBbiX KNI Ha Bxoge v Bbixoge

Kaxxgoro paatyumka. Bce pgaTtyvMkm OOMKHbI UMETb
nerkmin  goctyn and  texobcnyxueaHus.  [Ons
JaTynKoB KNOKOW cpenbl HeobxoaMmo

npeaycMoTpeTb HaaMeXxallyr APeHaXHY CUCTEMY.

TOYHOCTb MaHOMETPOB [OSMKHA COOTBETCTBOBATb
ux pyHkumn. CTaHOapTHbIM OuManasoH U3MepeHui
BblOMpaeTcsa OTHOCUTENBHO MaKCUManbHOro
pabouyero gaBneHus.

MaHOMEeTp, YCTaHOBIEHHbIK AN U3MEpeHUs
CTabunbHOrO  AaBfeHus Mpu  U3MEHSILWEeMCS
AaBrneHuu, pabotaeTr B LUMPOKOW  30He,
OTLEeHTpMpOBaHHON Ha 60 % ero makcumanbHOro

JvanasoHa.

Bce npeobpasoBarenu anddepeHumnansHoro
JaBneHus OOSDKHbI BblAepXuBaTb, 6e3
NOBPEXOEHUN WU KOPPEKTUPOBKM  KanMOpOBKK,
HOMWHaNbHOE [AaBfeHMe §nUHUA B  KadecTBe
anddepeHumnansHoro Bxoga. [lpeobpasoBartenu
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calibration change.

Differential pressuref/flow transmitters shall be
furnished with a close-coupled equalising five-valve
manifold.

Pressure measurement tapping points shall
generally be in accordance with the specification for
the pipeline in which they are installed and shall be
equipped with one, and where required for safe
working (e.g. high pressure), two isolating valves
arranged directly at the tapping point and having a
nominal bore of at least 15 mm (¥2"). Excluded from
this stipulation are measuring points for vacuum and
measuring points for combustion air and flue gas.

Pressure transmitters for remote measurement shall
not be mounted directly at the tapping point, but
shall be arranged at a distance from the tapping
point by means of enclosures. The impulse line
between tapping point and transmitter shall be
arranged in such a way as to form a siphon loop
when steam pressure measurements are involved.
Where pipes contain hot fluids, the impulse line
design shall take into account any cooling
requirements to protect the instruments.

A ¥ " BSP valve combination or multi-way cock shall
be provided directly on each pressure gauge or
transmitter connection.

They shall be equipped with a connection for test
gauges.

Tapping points for pressure gauges or pressure
switches to be installed in heavy fuel oil systems are
to be provided with seal pots or with separating
diaphragms.

Differential pressure transmission pipes are laid with
a gradient that is appropriate to their purpose,
whereby the distance between pipe clips shall be
smaller than 2 m.

The necessary vibration dampers, expansion joints,
etc. shall be included.

Appropriate ventilation, draining and blow down
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AaBrneHnsa LOMKHbl BblAepXuBaTb, Kak MUHUMYM,
150% HoOMMHanNbHOrO AwanasoHa Ha Bxoge, 6e3
NoOBPEXOEHUS UINN KOPPEKTUPOBKN KannbpOBKN.

MpeobpasoBaTtenu anddepeHumnanbLHoOro
JasneHusi/pacxoga OOSTKHbI OoCHallaTbcs
NATMKNANaHHbIM ~ KOMNMEKTOPOM  BblpaBHMBaHUA C
rMyXUM COEeOUHEHUEM.

Toukn otbopa AaBneHns OObIMHO COOTBETCTBYHOT
crneundukaumm Ha TpybonpoBoAbl, B KOTOPbIX OHU
YCTaHOBIIEHbI, N OCHALLEeHbl OOHUM, U TaMm, rae 3To
Heobxoaumo gnsi 6esonacHon paboTbl (Hanpumep,
BbICOKOE AaBneHue), ABYMSA OTCEYHbIMW KrnanaHamu,
YCTAQHOBJIEHHBbIMW  HEMOCPEACTBEHHO Ha  TO4YKe
oTbopa M MMEKLUMN HOMWUHAMbHbIA BHYTPEHHWN
anameTp, kak MuHumym, 15 mm (Y2"). U3 aTtoro
TpeboBaHMUA UCKIIOYEHbI TOYKM WU3MEpeHus Ans
BaKyyMHbIX TOYEK U TOYEK M3MEPEHNsa ONnsa Bo3gyxa
ropeHMs 1N OTXOASALLEero rasa.

Jatumku JaBrneHns ans OVUCTaHLMOHHOIO
M3MEPEHMST HE [OOMMKHbl OblTb  YCTAHOBIEHDI
HenocpeacTBEHHO B Touke oTbopa, HO [AOMMKHbI
OblTb CMOHTMPOBaHbI Ha pPACCTOSIHAM OT TOYKU
oTOOpa Npu NOMOLLN KOXYXOB. MnyrnbcHas nNuHus
Mexagy Toykom oTbopa M M3MEpUTENbHbIM
npeobpasoBaTtenemM [OoMmkHa OblTb OpraHu3oBaHa
TakuMm o00pa3om, u4ToObl ObpasoBarncs CUOHHbIN
KOHTYP MpV N3MepPeHUn gaeneHus napa. Tam, rge B
Tpybax npoTekaeT ropsdas xugkaa cpega, npoekT
UMMNYNbCHOTO JIMHUA JOSDKEH YyyuTbiBaTb nobble
TpeboBaHus K oxnaxgeHuo ana sawmtbl KT,

KombuHauua knanana BCT %" nnn mHoroxomoBoro

BEHTUNSA JOMmKHa ObITb npegycmMoTpeHa
HENnocpeacTBEHHO  Ha  KaXgoM  COeAVHEHUM
MaHomMmeTpa nnu N3MEepPUTENbHOIO
npeobpasoBatensa. OHM [OMKHbI  OCHALLATHLCH
TOYKOW NOAKIIOYEHUS ans KOHTPOIbHbIX
MaHOMETPOB.

Touku 0T6opa Ona  AgatyukoB  OaBneHuna  wunun

MaHOMETPOB,  KOTOpble  yCTaHaBNMBakwTCsA B
MOLLHbIX  TOMMMBHbLIX CUCTEMAX, OCHALLATCS
OycbepHOn  emMKOCTbIO  UnM  cenapaunoHHBIMK
anadparmamu.

Tpybkn ans nepegayn/mamepeHus

anddepeHUnanbHOro  OaBrfieHUst  OOIMKHblI  ObITb
NPOSIOXKEHbI C YKMOHOM, COOTBETCTBYHOLUMM UX
Has3HayeHntlo, a paccTosHne Mexay ckobamm
KpenneHna Tpy6 AOmMKHO OblTb MeHee 2 M.

HeobxooMmo npegycMmoTpeTb COOTBETCTBYHOLLME
racutenn Bubpauuin, KOMMEHcaTopbl M T.4..
Heobxogumo npegycMoTpeTb TaKkke
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devices shall be provided. There shall be dual
shutoffs (instrument cut-offs) on the measurement
transmitter.

In principle all differential pressure transmission
pipes shall be threaded, except for high pressure
lines; they had to be welded.

All  measurement transmitters for differential

pressure shall be provided with:

o shut-off valves to be arranged directly at the
condensing vessels and active pressure
tapping points

o valve blocks enabling the transmitter to be
isolated from the active pressure and
enabling the transmitter zero point to be
checked

o separate blow-off valves for cleaning the
active pressure tubes
All connecting pipes between the primary shut-off
and the instruments shall be pipe 12 x 1.5 in
compliance with current national and international
standards.
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COOTBETCTBYKOLLME CUCTEMbI BEHTUNSALMMK, OPEHaXa
n npogyeBkn. Ha nameputensHom npeobpasoBaTene
OOMMKHO  YCTaHaBnuBaTbCs  [ABOMHOE  OTCEYHOE
ycTpomncTBo (oTceyka KUIMT).

O6biMHO Bce Tpybkn Ana  nepegavv/mamepeHunst
anddepeHUManbHOro  AasfieHnsa  OOSMKHbl UMETb
pe3blby, KpOME 5MHWUIA BbICOKOTO AaBIIEHUSA; OHU
OOMMKHbI UMETb CBapHble COeANHEHUS.

Bce patumkn  3amepa
JaBneHnsa ocHallatoTcs:

anddepeHunansHoro

e OTCEYHbIMM KnanaHamu, YCTaHOBMEHHbIMU
HenocpeacTBEHHO Ha  KOHAEHCAUMOHHbIX
cocygax M akTUBHbIMW To4ykamu oTbopa
AaBneHus

e KManaHHbIMM  Grnokamu, MO3BONAOLWUMU
AatyMkam  OblTb  M30MMPOBAHHLIMM  OT
aKTUBHOrO [OaBneHuss U MO3BONSOLLMMM
OCYLLLEeCTBUTb MPOBEPKY HYNeBOM TOYKU
Aatymka

e OTAENbHbIMX NPOAYBOYHLIMM  KnanaHamu
ANsi OMUCTKN TPYO aKTUBHOrO AaBneHus.

Bce coeauHuTenbHble TpybonpoBoabl  Mexay
NepBUYHbLIM OTCEYHbIM yCcTporncTBoM U KT AomKHbI
6bITb 12 X 1,5 B COOTBETCTBUMU C CYLLECTBYHOLLNMU
HaUMOHarnbHbIMN n MeXAyHapoaHbIMK
cTaHOapTamu.

2.6 Flow measurements / U3amepeHus pacxoaa

Pitot tubes or vortex flow meters may be used when
they are appropriate to the media to be measured.
References shall be provided for each application.
The purchaser decides on the application.

Venturi tubes shall be used when operating
economy requires low permanent pressure losses.
This includes measurement of combustion air, flue
gas and recirculated flue gas. Rectangular venturi
tubes may be considered where other measuring
devices are impossible or impractical (e.g. in large
rectangular air duct of boilers).

Primary elements such as orifices or nozzles located
in steam or high pressure feed water pipes shall be
of the weld-in type. Material, dimensions and
installation of orifices, nozzles and tapping points

MoryT ncnonb3oBatbcs TPyOku MNMUTO Unu Buxpesble
pacxogomepbl Tam, rge oOHu  TpebyioTca B
COOTBETCTBUN C U3MepPSIEMON cpenon. [Ansa Kaxaoro
Ha3Ha4yeHus Heobxoanmo npenocTaBuTb
pedepeHunn. 3akasyuk MNpUHUMaET pelleHne o
chepe HasHavyeHus.

Tpybbl BeHTypu wncnonb3ylTca B Tex chny4vas,
Korga aKcnnyaTtaumMoHHas 3KOHOMUSA TpebyeT HU3KMX
MOCTOSIHHbIX MNOTEPb [AaBfeHus. JTO BKOYaeT
n3mMepeHve BO3adyxa FOpPeHud, OTXoAsLero rasa u
peumpKynsiuMoHHOro  oTxogawero rasa. Moxet
paccmaTpuBaTbCA MUCMNOSMb30BaHNE MPSMOYIOfbHbIX
Tpy®O BEHTypuM TaMm, rge MCMonb3oBaHUE ApYrux
N3MEpPUTENBHbLIX  YCTPOWCTB  HEBO3MOXHO  Min
HeuenecoobpasHo  (Hanpumep, B  6Honblumx
NPSIMOYrOfbHbIX BO34YXOBOAAX KOTMOB).

MepBUYHbIE 3NEMEHTLI, TakMe Kak Avadparmbl Unu
POPCYHKKN,  pacrofoXeHHble B nape  WUnu
TpybonpoBogax nogayn Boabl BbICOKOrO AaBMeHUs,
AOMKHbI OblTb NpuBapuBaemoro Tuna. MaTepuan,

Save date: / [lata coxpaHeHnus: 12. May.

Print date / ata ne4yaTtn: 12. May. 2017 11:48

2017

Page:/Ctpanuua: 13 of/us 25



000 «AlK-1»

Project:/lNMpoekT: Moscow NW 700 PSP:

etc. shall be in accordance with the specification for
the pipes in which they are installed.

For water measuring, magnetic flow meter is
recommended, where the conductivity (= 5 uS/cm)
permits to use it. For high water pressures above 40
bar, use Annubar®, orifice or Venturi tube flow
meters.

For flow measurements that use the differential
pressure principle, flow reducing devices according
to BS EN ISO 5167 may be used in the form of
flanged or welded standard single-bore diaphragms.
Welds on pipelines shall be carried out by EN 12732
and tested.

Diaphragm plates of low-alloyed steel shall be
supplied with high-strength  (armoured) steel
measurement edges.

For the differential pressure producers certificates
shall be provided. The actual dimension of the
transmitter and particularly the exact tube diameter
of the constriction and the flow factor with the flow
direction shall be indicated.

If a flow measurement using the differential pressure
principle shall be processed more than once, e.g. for
control and for display and only one diaphragm is
used, there shall be an appropriate number of pairs
of pulse lines and measurement transmitters.

There shall be compensation for the effects of
pressure and temperature. For steam
measurements,  condensation  chambers as
specified by the current national and international
standards shall be used.

Valve blocks shall be used as instrument cut-offs on
differential pressure measurement transmitters, as
well as two blow-down valves.

There shall be also two test connections M 20 x 1.5
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pasmMepsbl, a Takke MOHTaX guadparm, OPCYHOK n
Todek otbopa W T.O. AOMKHbI COOTBETCTBOBATb
crneumdukaumm Ha TpybonpoBoabl, B KOTOPbIX OHU
yCTaHaBMMBalOTCS.

Onsa N3mMepeHus BOAbI pekoMeHayeTcs
ncnonb3oBaTb MarHUTHbIN pacxogomep,
nNpPoBOAUMOCTb KOToporo (= 5 uS/cm) genaet ero
NCNonb3oBaHMe BO3MOXHbIM. [na AaBneHns Bofbl
cBbile 40 Gap, wcnonb3ymWTe pacxogomep
Annubar®, pacxo4oMEpPHYHO wanby unm
pacxogomepbl BeHTypn.

UTo KacaeTcsa uM3MepeHuMn pacxoga, B KOTOpbIX
ucnonbdyetrca  NpuHumn  amdodbepeHumanbHOro
JaBneHus, MOryT WCNosib3oBaTbCs  YCTPOUCTBA
CHWXeHua pacxoga B cooteeTctBun ¢ BS EN ISO
5167 B BMOE (pnaHUeBbIX WKW  CBapHbIX
CcTaHdapTHbIX OAHOMOPTOBLIX AuadparM. CBapHble
WBbl Ha TpybonpoBoaax AOMKHbI ObiTb BbIMOMHEHDI
M ucnbiTaHel B cooTBeTcTBMM € EN  12732.
[dunadparMeHHble NNacTUHbI U3 HU3KONErMpoBaHHOM
cTanu nocTaBnslOTCA BMECTe C U3MEepPUTESbHbIMU
yronkamm U3  BbICOKONPOYHON  (apMUPOBAHHOWN)
cTanmw.

Ons  npoussBoguTenen  npubopoB
anddepeHumanbHoro  gaBneHns  Heobxoammo
npegocraBneHne cepTudukaToB (CBUMOETENLCTB).
JormkHbl  ObiTb  yKasaHbl bakTuyeckun pasmep
npeobpasoBatens 1, B YaCTHOCTU, TOYHbIA gMameTp
TpyObl B MecTe CyXeHusa Un  KO3IPPULUNEHT
NPOMyCKHON CNOCOBHOCTU C HanpaBfeHnem noToka.

namepeHunsa

Ecnn uamepeHve pacxoga Ha 6ase npuHuMna
AnddepeHumanbHOro aaBneHust ocyLLecTBnsieTcs
bonee opHOro pasa, Hanpumep, ANS Uernen
KOHTpONss W Bu3yanusauuu, W, Mpu  3TOM,
ncrnonbayeTcs TONbKO ofdHa anadparma,
HeobxoaMMo npeaycMoTpeTb Hagnexallee
KONMMYECTBO  Nap  WUMMYMbCHbIX  JIMHUA WU
n3MepuTenbHbIX NpeobpasoBaTeneil.

Heobxogumo npegycMoTpeTb
BNUSHMA  OdaBrieHna un  Temnepatypbl.  [Ons
namMepeHumin napa, HeobxogMMoO  MCMONb30BaTb
KOHOEHCAUMOHHbIE Kamepbl B COOTBETCTBUM C
YKa3aHHbIM B [ENCTBYIOLWMX HAUMOHAmNbHbIX WU
MEeXAYHapOAHbIX CTaHOapTax.

KOMMeHcaLuio

Heobxogumo wucnonb3oBaTb ONIOKM KnanaHoB B
KavecTBe YCTPOWCTB OTCEYKU KW Ha
n3MepuTenbHbIX npeobpasoBaTensx
andpdepeHumanbHoOro gaeBneHusl, a Takke [Ba
NpoAyBOYHbIX KnanaHa. Kpome Toro Heobxoammo
npeaycMoTpeTb ase TOYKM NOAKIIOYEHNS
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provided. The instrumentation shall be designed to
have the least number of seal points.

Separate instruments for low-load and full-load shall
be used for flow measurements with flows of
materials that fluctuate sharply during operation.
When flow restrictors are used, the measurement
transmitters shall have a switcheable measurement
range.

The required inlet and outlet runs have to be
observed for all flow meters. Locations at the
highest point of a pipeline, directly upstream a free
pipe outlet in a vertical pipeline or on the intake side
of a pump are prohibited.

Partially filled pipes with gradients necessitate a
drain-type configuration. The ideal orientation for
self-emptying piping systems is vertical. Even a
partly drainage of a downstream pipe has to be
avoided.

Differential pressuref/flow transmitters shall be
furnished with a close-coupled equalising five-valve
manifold.

The supplier shall comply with the requirements of
all relevant standards including BS EN ISO 5167
and PD ISO/TR 12767.
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nameputenoHon cxembl M 20 x 1,5. KU gomkHbl

OblTb CNPOEKTUPOBaHbI TakMm 0OpasoM, 4YTOOLI
NMEeTb MWUHMMAarbHOE KONM4eCTBO TOYeK
YNNOTHEHUS.

[nst namepeHnit NnoToka HeobxoAUMO UCMONbL30BaTb
otaenebHble KM ona HU3KOM M NOMHOW Harpyskn C

NnOTOKaMun mMmaTtepunanos, KOTOpble CUJIbHO
konebntoTcs BO Bpemsa paGOTbI. Korga
MCNOJ1b3yrTCA orpaHmnynTenn NOTOKa,

n3MepuTenbHble NpeobpasoBaTeny LOMKHbI UMETb
nepeknoyaeMbli AnanasoH U3MepeHusi.

Heobxoomumo npegycmoTpeTb Tpebyemble BXOAHbIE
N BbIXOOHble NATpybkM ONA BCeX pacxo4OMepoB.
PacnonoxeHune camom BbICOKOM TOYKK
Tpybonposoaa, HenocpeaCcTBEHHO nepeg
cBOOOAHBIM BbIXOOOM Tpybbl B BepTUKAIIbHOM
TpybonpoBoAe WM Ha CTOPOHE Bcaca Hacoca
3anpeweHo. YacTuyHo 3anofiHeHHble Tpybbl C
rpagneHtamym  TpebyloT  Hanuuua  ApEeHaKHOW
KOHurypaumn. WpoeanbHoe pacnonoxeHne ans
cuctem  TpybonpoBoooB € aBTOMATUYECKUM
OMNoOpoOXHEHMeM - BepTuKanbHoe. Heobxogumo
nsberatb Aaxe YaCTUYHbIN APEHaX HUCXOOsALLEero
TpybonpoBoaa.

MpeobpasoBaTtenu anddepeHumnanbHOro
AasneHus/pacxona OOIMKHbI ocHawlaTbces
NATMKNANaHHbIM ~ KOMNNEKTOPOM  BbIpaBHMBaAHUA C
rMyXUM COEOUHEHUEM.

MocTaBwmMK gormkeH cobniogate TpeboBaHMs Bcex
COOTBETCTBYIOLWMX CTaHgapToB, Bknodas BS EN
ISO 5167 n PD ISO/TR 12767.

2.7 Level measurements / UamepeHUs ypoBHSA

Where detection of discrete levels is required, the
simple float operated switch or vibrating level switch
(tuning fork) should be used; however each switch
shall have snap action with limited hysteresis to
prevent contact bounce caused by small fluctuations
in level.

Switches used for level detection shall provide
facilities for testing the mechanical and electrical
operation of the switch without its removal from the
process.

For measurement of large storage tanks, the load
indication and transmitting mechanism shall be

Tam, rge Heobxooumo onpefereHve AUCKPETHbIX
ypoBHenN, cnegyeT  MCMNOMb3oBaTb  NPOCTOM
MONnaBKOBbI AaTyvMk wnu BuBpaLUMOHHOE pene
YPOBHSA (3TaNOHHbIA reHepaTop 4acToThbl); OOHaKo,
KaXObll  OaTynk  [OOMKeH ObiTb  MMHOBEHHOTO
OENCTBUA C OrpaHUYEHHbIM FUCTEPe3nCoM, YToObI
He gonyctuTb Apebesra KOHTaKTOB, Bbl3blIBAEMOro
HebonbwWuMn konebaHnaMn ypoBHS.

[aTunk, ncnonb3yembln ans onpeaeneHns ypoBHS,
obecne4ynBaeT mcnbITaHMa paboTbl MEXAHNYECKOW U
JEKTPUYECKON YacTu gaTtumka 6e3 ero nabatus 13
npouecca.

Ons wn3mepeHnn B OGonblnx 0Gakax XpaHeHus,
yKa3aHMe Harpyskm U MexaHu3M nepejayn
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located at the base of the tank.

For the measurement of boiler drum level, feed
water tank levels etc., the level devices shall be
selected on the principal that the steam boiler is
designed for unattended operation.

For special applications such as chemical tanks,
techniques such as ultrasonic or radar level should
be considered.

For measurements where a reference leg of process
fluid is used, the design of the system shall ensure
that the reference leg is fully maintained at its
prescribed height during all conditions of process
level change and changes in process conditions,
and the density of the reference leg does not vary
from that of the process fluid due to temperature
changes or other reasons.

Where a standpipe exists, the level transmitters or
level switches must be connected to the standpipe
by means of shut-off valves, so that the units can be
replaced easily in service.

Local level indicators for water shall be provided with
an illumination device and the indicators shall be
designed so that the water column can be seen as a
whole, i.e. level indicators only showing the level as
a point will not be accepted. The level indicators
shall be equipped with shut-off valves which permit
exchange or replacement of glasses or mica during
operation.

The indicating range of local level indicators shall
cover all switching points of level switches mounted
on the tank or similar as a minimum requirement.

On all forms of measurement all parts of the switch,
transmitter, etc. in contact with the process fluid
shall be made of material compatible with the
process fluid. Stainless steel shall normally be used
for all corrosive duties.

Level measurements of solid materials in silos
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pacnofiaraloTca Ha OCHOBaHUN Oaka.

[ns n3amepeHna ypoBHA B GO4Yke KOTNa, YPOBHEWN
fakoB nogaun Bogbl M T.4., YCTpoWcTBa
onpegeneHnst ypoBHA Heobxoaumo BbiOMpaTb Mo
TOMY MPUHLKMY, YTO NapOBOW KOTEN CNPOeKTUpoBaH
ANs aBTOMaTU3NpoBaHHOW paboThl.

Ona cneumManbHOrO NPUMEHEHMS, TaKOro  Kak
xmmmnyeckne 6aku, Heobxooumo npeaycMoTpeTb
Takoe obopygoBaHue, Kak Y3 wnu  pagapHbin
ypoBHEMEDP.

Ona u3MepeHuit Tam, roe WCNomnb3ylTcs JIMHUM
MUMNyNbCHOTO oOborpeBa Ha CTOPOHE  HU3KOro
[aBrieHus TEXHOIOrMYecKon XMOKOCTH,
KOHCTPYKLMSA CUCTEeMbl [OrmkHa obecrneuymBarth,
4yTOObl MMMYNbCHAA fUHUS Ha CTOPOHE HM3KOro
[AaBnNeHuss  MONMHOCTbIO  MmogdepXkuBanacb — Ha
NpeanucaHHoW BbICOTE BO BpPeMs BCEX YCMOBUiA
N3MEHEHUSI TEXHOMNOMMYECKOTO YPOBHSA 1 U3MEHEHMIA
YCIOBUIA TEXHONOMMYECKOro npoLecca, a NIoTHOCTb
MUMMNYTbCHOM NMHUM HA CTOPOHE HU3KOTO AaBneHust
He oTnuyanacb OT MNIOTHOCTU TEXHOMOIMYECcKow
XMOKOCTU U3-32 U3MEHEHWI TemnepaTypbl UMn Mo
APYTM NpUYMHAM.

Tam, roe umeeTcs BoAoHaMNopHas KOMOHHA, AaTYMKK
YPOBHA WNW pene YpPOBHA MOACOEAMHATCA K
BOAOHAMNOPHOM KOJNIOHHE MNOCPEeACTBOM OTCEYHbIX
KnanaHoB, 4YTobObl YCTPOMCTBA MOXHO ObINO nerko
3aMeHUTb B nNpouecce 06CnyXmBaHus.

JlokanbHble  UHOWKATOPbl  YPOBHA  Ans  BOAbl
OCHaLLaTCca MOACBETKOW, U UHOUKATOPbI AOJDKHbI
OblTb CKOHCTPYMpOBaHbl TakuM 00pa3oM, 4YTOObI

ctond BOAbI ObIn B1UOEH NOJIHOCTbIO, T.€.
Henpunemnemo ncnonb3oBaHne MHONKaTOpOB
YPOBHA, 0T06pa>|<arou_|y|x TONMbKO ypOBEHb B

Ka4yecTBe TO4YKW. MHLI,I/IKaTopr YPOBHA OCHaLLlakoTCA
OTCeYHbIMU KnanaHamu, KOTOpble aonyckakT
3aMeHy CTeKna unu cnioabl BO BpeMA paGOTbI.

,El,manasoH MHOUKaUMn  noKalribHbIX UHAWMKaATOPOB
YPOBHA OXBaTbiBaeT BCe TOYKM MNOAOKIMHOYEeHUA
OaT4ynKoOB YpPOBHA Ha bake nnu npakTn4eckn Bce, B
KavyectBe MUHMMaAlrbHOIo TpGGOBaHI/IFI.

Ona Bcex ¢opm wu3amepeHuin, BCe 4acTu pene,

AaTyYnKoB n T.0., KOHTaKTUpyoLime c
TEXHOIOTMYECKOW  XXWUAKOCTbIO,  [OOIMKHbI  ObIThb
BbIMOMHEHbI U3 MaTepuarna, COBMECTUMOro C

TEXHONOMMYECKON XNOKOCTbI. [Nna KOPPO3MOHHLIX
NpUMEHEHMN OBObIYHO UCMONb3YEeTCS HepXXaBetoLwas
cTanb.

N3vepeHne ypoBHS TBEpAbIX MaTepuanoB B
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should preferably be realised by using guided radar
transmitters.

Level monitoring of bulk solids and solid materials
should preferably be realised by using vibration or
microwave limit switches.

For level measurements in the water-steam cycle
and the condensate systems, cooling water, waste
water etc., preference shall be given to the use of
guided radar.

For simple applications magnetic level indicators
with inductive transmission may be installed.

Bypass level indicators serve as local level

indicators.

TIl Instrumentation
TII KM

Hitachi Zosen
INOVA

DocNo / 50060290-0.0
Ne gok.
cunocax  OOMKHO  ObITb npeanovYTUTENsHO
peanu3oBaHO C  UCMOMb30BaHWEM  pagapHbIX
npeobpasoBaTenen.

MOHUTOPUHI YPOBHSA HACbINHbIX TBEPAbIX BELLECTB U
TBEpPAbIX MaTepuanoB OOJSDKEH ObITb
NpeanoyTUTENbHO peanu3oBaH C MCMOSb30BaHWEM
orpaHnuuTens subpaunn nnm CBY-orpaHnynrtens.

[na namepeHnin ypoBHA B Mapo-BOASHOM LUKIe u
cMcTemMax — KoHAeHcaTa, oxnaxgawwen Boapl,
oTpaboTaHHOW BOAbI U T.4., NPEANOYTEHNE LOITKHO
ObITb OTAaHo NCNonb30BaHMIO pagapHbIX
npeobpasoBaTenen.

Ons NPOCTbIX HasHayeHun, MOryT ObITb
YCTaHOBMEHbl MarHuUTHblE WHOMKATOPbl YPOBHA C
WHOYKTMBHOWN nepenaden.

bannacHble HOMKaTOPbl YPOBHS CIY)XaT B KA4eCTBE
noKanbHbIX MHANKATOPOB YPOBHS.

2.8 Vibration measurements / UamepeHna Bubpauum

Vibration shall be measured at large rotating or
reciprocating machinery for protection and predictive
maintenance.

Suitable indicators shall be supplied to the DCS in
the central control room for each measurement point
and the measurement shall be suitably alarmed
where high vibration levels may cause possible
damage or affect the safety of the plant.

The vibration level of all equipment shall be in the
category "good" or better as defined by ISO 10816.

For the protection and predictive maintenance of
major rotating machinery/ a vibration monitoring
system shall be provided in accordance with ISO
10816.

The vibration monitoring system shall be reliable,
accurate, easy to maintain, and suitable for use in

such ambient conditions appertaining to the
intended plant installation.

Where feasible standardisation and
interchangeability of components shall be
implemented.

Bubpaums namepsietcss B 60mnbLOM BpaLlaroLemMcs
obopynoBaHun unuM B 060pynoBaHUM C BO3BpPaTHO-

nocTynaTenbHbIM  ABWKEHWEM ANS  3aWuTbl U
NPeBEeHTUBHOIo TexobcnyxmBaHus.
CoOTBETCTBYOLIME MHAMKATOPbLI  OOMKHbI  OblTb

noctaeneHbl agns ACYTIT Ha ueHTpanbHOM MynbTe
ynpaBrneHna nOnsa Kaxgonh TOYKUM U3MEPEHUS, U
3amMep AOMMKEH OCYLLEeCTBNATLCA C UCNONb30BaHNEM
COOTBETCTBYIOLNX aBapUNHbIX CUrHaNoB B Tex
crny4vasx, Koraa BbICOKME YpOBHM BMOpaumm MoryT
NPUBECTU K BO3MOXHbIM MOBPEXAEHUAM  UMN
noBnNUATb Ha 6e3onacHOCTL 3aBoa.

YpoBeHb Bubpauumn Bcero obopyaoBaHWs OOSHKEH
MMeTb KaTeropuio "xopowun" wvnuM Bbiwe, B

COOTBETCTBMM C onpedeneHHbiM B ISO 10816.

Ona 3awmTtbl 1 NPEBEHTUBHOIO TexobCnyXnBaHUs
OCHOBHOIO BpallaroLlerocs obopynoBaHus, LOMKHA
ObITb NpeaycMOTpeHa cucTema KOHTponsi Bubpawumn
B cooTtBeTcTBUM C ISO 10816.

Cuctema KoHTpona Bubpauum pormkHa ObiTb
HaJEeXHOW, TOYHOW, Nerkom B OOCNyXXMBaHUM W
nogxoAsiien anst UCNosib30BaHWs B TaKUX YCIOBUAX

OKpyXatlllen cpeabl, KOTOpble OTHOCATCH K
ykasaHHou yactu TOC.

Tam, rOe BO3MOXHO, [OIDKHA MNPUMEHSATLCS
cTaHgapTusaums n B3aUM0O3aMeHAEMOCTb
KOMTMOHEHTOB.
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The following criteria shall be used as a guideline for Cnegyowmne Kputepun OOMMKHbI UCMONBb30BaTLCS B

rotating machinery, in order to ascertain the kadecTtBe OCHOBHbIX ans BpaLLaroLLerocs

monitoring points, principles of what signal shall be o6opygoBaHus, 4Tobbl 06ECNEUNTb TOUKM KOHTPOIS,

measured, what is displayed, and what mechanical npuHUMNbI TOro, Kakve curHanoel Heobxogumo

conditions entail alarm and/or trip status: NM3MepSATb, YTO AOMMKHO u3obpaxatbCa M Kakue
MeXxaHU4yeckne YCroBuS aKTUBUPYIOT aBapuiHble
curHansl n/vinn ctatyc cpabaTbiBaHUS:

e Heobxoammo npegycmoTpeTb
OEeCKOHTaKTHble  daTyuMku  NpUbnmKeHus,
€Cnn He YyKasaHO MHoe, ANA M3MepeHus
Bubpaumm Bana poTtopa M OCEBOro
NONoXeHus

e uV3MepeHue BuOpauun BbINONHAETCS B
MUKPOHaX CMELLEHMNS, OT NUKa K NuKy

e B Crny4yasix, Korga u3-3a TEeXHOOrm4yeckux
yCrnoBuW, OOCTYN WM HEKPUTUYECKUN
CEpBUC MOTYT MPUBECTU K UCMOMb30OBAHUIO
AaTymkoB BMOpaLMK, CMOHTUPOBAHHBLIX Ha
MexaHoobopyooBaHUM, AOaTYMKM  AOSKHbI
ObITb TMna Aatynka YyCKOpEeHUn,
BKNtovaowme cetb  (uUNbTPoOB,  Npu
HeobXxoauMMOCTK, HapsiQy C MHTerpauven B
MOHUTOP AN CYMTbIBAHUSA MOKa3aHWA Mo
Bnbpaumm B ckopoctn mm/cek CK3. Tonbko

e non-contacting proximity probes shall be
provided, unless otherwise specified, for
measuring rotor shaft vibration and axial
position

e vibration measurements shall be in
displacement microns peak to peak

e in cases which, because of process
conditions, accessibility or non-critical
service, may entail the use of machine
casing mounted vibration transmitters, the
transmitters shall be of the "acceleration"
type incorporating a filter network, if
necessary along with integration in the
monitor unit for vibration read-out in velocity
mm/sec RMS. For alarm only, one
transmitter may be used. For alarm and trip

L . ns BapUIAHOT: urHan MOXeT
conditions three (3) transmitters shall be ﬁcnonbszsngcgo 00 MHC ME;MZ’ VITeJ'I:HbeIVI
used with a voting system (i.e. one high A P N

npeobpasoBatens. ans aBapUHbIX

reading out of three = alarm, two out of three
= trip). Contacting type of equipment shall
meet the requirements of ISO 2954

ycrnoBui M ycrnioBun  cpabartbiBaHus,
Heobxoaumo  wucnonb3oBatbcs 3 (Tpw)
N3MepUTENbHbIX npeobpasoBarens c
CUCTEMOW rorocoBaHus (T.e. OOAUH BbICOKWUIA
nokasartenb U3 TpeX = aBapUNHbIA CUrHan,
aBa wu3 Tpex = cpabatbiBaHue). Tun
KOHTaKTa obopyaoBaHus OOIMKEH
cooTBeTcTBOBaTh TpeboBaHuam ISO 2954.

e [aTYMKM  CKOPOCTHOrO  Tuna  LOSKHbI
NCNonNb30BaTbCA B Ka4yecTBe anbTepHaTuUBbI
akcenepomeTpos, Korga OCHOBHbIMM
ABNSAOTCA CKOPOCTb BpalleHUs MaluuHbl Y
o6pa3oBaHHble YCNOBUS YacTOoThbl BUOpaLmm

e HeoOxogumo npenocTaBuTb
MHOMBMAYanbHbIE NOKa3aHUA BCEX KaHANOB.
Oucnnen opraHu3osaH nocpencTeom
MHOIOTOYEYHOro MHAMKaTOopa M LMpoBOro
cenekTopa

e velocity type transmitters shall be used as
an alternative to accelerometers when
machine rotational speed and generated
vibration frequency conditions dictate

e individual read-out of all channels shall be
provided. Display shall be by means of a
multi-point indicator and digital selector

2.9 Local Indicators / JlokanbHble MHOUKATOPHbIE YCTPOUCTBA

Indicating instruments shall generally be of accuracy KWl gns vHavkaumm 4omkHbl 06bIMHO MMETh Knacc
class 1 or higher, and the values shall be in Sl-units. ToyHocTM 1 uWAM Bblle, a 3HAYeHUA [OOSMKHbI
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Manometers shall be realised with low-wear and
vibration-proof measurement mechanisms (d=160
mm, glycerine-filed (only when necessary or
requested by the purchaser)) and a shut-off valve
with a test flange M20x2.

Capillary thermometers shall be used for local
temperature  measurements.  Capillary  tube
thermometers shall have a housing diameter of 160
mm and be fastened with a solid mounting. If the
capillary line is more than 6 m long, they shall be
equipped with a compensated measurement
mechanism.

Where indicator thermometers with coil springs
cannot be wused for design reasons, glass
thermometers for industrial applications may be
used (no mercury- filling).

For local flow measurements, float-type flow meters
shall be used. In some cases, magnetic filters must
be installed in the pipeline upstream from the flow
meter.

TIl Instrumentation
TII KM

Hitachi Zosen
INOVA

DocNo /

Ne gok. 50060290-0.0

NPVBOAUTLCA B eAMHMLIAX B cucteme CU.

MaHoMeTpbl AOMMKHbI UMETb MEXaHN3Mbl U3MEPEHMS
C HM3KMM M3HOCOM W YCTOMYMBBIMKM K BuOpauum
(d=160 MM, 3anNOsIHEHHbIE MMULEPUHOM (TONBKO NpU
Heo6XxoQMMOCTM MMM MO 3anpocy 3akasyuka)), a
TakKe C OTCEYHbIM KManaHOM C KOHTPOJSIbHbIM
dnaHuem M20x2.

[ns nokanbHOro nsmepeHus TemnepaTypbl JOMKHbI
NCNonb30BaTbCA KanunnspHole  TepMOMETPbI.
TepmomeTpbl C KanUNNApHbIMU TpyOKaMu OOSDKHbI
UMeTb AnameTp Koxyxa - 160 MM M KpenuTbca npu
NMOMOLLM HagexHoro kpenexa. Ecnn kanvnnsapHas
nuHMa anuHon ©Oonee 6 M, oHa [AofmkKHa OblTb

OocHalleHa KOMMEHCaLMOHHbIM MeXaHM3MOM
N3MepPEHUN.
Tam, roe HEBO3MOXHO ncnonb3oBaTtb

WHOWKATOPHbIE TEPMOMETPbl C LMNNHAPUYECKMMN
NPY>XUHAMN NO KOHCTPYKUMOHHBIM MPUYMHAM, MOTYT
NCMNONb30BaTbCA TOMbKO CTEKMSHHbIE TEPMOMETPbI
O5151 NPOMbILLIIEHHOIO NPUMEHeHUs (6e3 pTyTn).

[ns nokanbHbIX U3MeEpPEHUIn pacxoda HeobxoauMo

ncrnonb3oBaTb MOMMaBKoBble pacxogomepbl. B
HEKOTOpbIX Ccny4Yasix Ha TpybonpoBoae nepes
pacxo4oMepoM [OIDKHbI ycTaHaBnMBaTbCs

MarHuTHble OUNbTPLI.

2.10Analyses of steam and water / AHanu3bl napa u BoAbl

The main analysers for steam and water shall be
arranged in groups in such a way that excessively
long process pipes will not be necessary.

All samples shall be adequately cooled and
pressure reducing devices shall be provided where
necessary. Manual sampling shall be possible at
each analyser.

Only in the case of very low pressure and
temperatures may transmitters for measurements
such as conductivity, pH, etc. be installed directly in
the pipe.

A protective device shall be incorporated in the
sample cooler to isolate the analyser in the event of
excessive temperature.

In order to eliminate the influence of ammonia and

OcCHoOBHble aHanuM3aTopbl A48 napa U BoAbl AOMKHbI
OblTb OpraHM3oBaHbl B rpynnbl Takum o6pasom,
YyTOOBI n3bexaTtb HeobxoaMmMocCTun Hann4us
CIULLKOM ANNHHBIX TEXHONOrM4YecKmx
Tpy6onpoBoaoB.

Bce npobbl  gomkHbl  uMMeTb  Heobxogumoe
oxnaxaeHve, a Takke Heobxoaumo nNpeaycMoTpeTb
YCTPOWCTBA MOHWXEHWUS LaBMnNeHwusi, Tam, rge 31o
TpebyeTca. Ha kaxgom aHanusatope HeobGxoanmo
npeaycMoTpeTb BO3MOXHOCTb Py4yHOro OTOopa
npo6. Tonbko B criydae O4YeHb HU3KOrO OABNEHUNA U
TemnepaTtyp MO>XHO yCcTaHaBnNuBaTb
npeobpasoBaTenn TakMx W3MEPEHWI, Kak 3amep
nposogmMmocti, pH w T.4. HenocpeaCTBEHHO Ha
Tpybonposoge.

3awmTHOE YCTPOMCTBO AOSMKHO ObITb BCTPOEHO B
oxnagutens nNpod Ans usonaAuuM aHanu3atopa B
crny4vae 4Ype3MepHbIX Temneparyp.

YT0o6bl yCTpaHUTbL BRMSIHUE aMMuaka W rvapasuHa
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hydrazine on the conductivity measurement, cation
filters shall be provided or by other means as
accepted by the project manager. The cation filters
(if applicable) shall have visible colour indicators to
show when they have to be regenerated.

For all analysers, temperature compensation shall
be provided, with the temperature sensor being an
integral part of the probe.

The use of individual or multiple prefabricated
analyser installations shall be used to reduce site
installation work. This prefabrication shall include
sample conditioners, analysers, air and electrical
distribution, cooling water distribution or coolant
circulating system all piped and wired on a common
frame.

Interconnecting pipe work shall be manufactured
from stainless steel. The arrangement shall permit
testing of the entire assembly before despatch to
site, and shall be arranged for convenient removal
from on-line operation to facilitate routine
maintenance and calibration.

The sampling system shall include but not be limited
to all probes, valves, filters, coolers, pressure
regulators, flow meters, piping and pumps as
necessary, to give the analyser a representative and
suitably conditioned sample.

Each sampling system shall be provided with a
suitable drainage system. A needle valve shall be
inserted in the sample line to control the flow.

Each automatic analysis sampling point shall be
provided with a manual sampling point to permit a
sample to be efficiently taken. Manual sampling
shall not interrupt automatic sampling. All sampling
lines shall be run to common sampling racks on
which shall be fitted all the analysis associated
equipment.

Stainless steel sampling piping and accessories
shall be used.
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Ne gok.
Ha n3MmepeHumne npoBognMoCTH, HeO6XOD,V|MO

npeaycMoTPeTb KaTUOHHbIE (DUMbTPbI UNKU gpyrue
CpeacTBa, YTBEPXKAEHHbIE pyKOBOAUTENEM MPOEKTa.
KaTWoHHbIE (PUNbTPBI (€CNN NPUMEHUMO) LOOMKHbI
UMEeTb LBETOBYK WHAMKAUMIO ANA yKa3aHusa Toro,
Korga nx HeobxoAMMO 3aMEeHUTb.

Ons BCEX aHanM3aTopoB HeobxoaMmo
npeaycMoTpeTb KOMMEHcauuto TemnepaTypbl C
yCTaHOBKOM TemnepaTypHoro JaTtyuka,
ABMNAOLLErocs YacTtbio 30Haa.

Heob6xogmmo  ncnonb3oBatb  UHAUBMAYasnbHbIE
aHanusaTtopbl unu Onoku aHanun3aTopos.,
npowegwme  YKpynHUTEnbHy0  cOopky,  Ans
CoKpalleHuMsi obbema MOHTaXHbIX paboT Ha

nnowaake. B aTy npeaBaputenbHyto cOG0pKy BXoauT
yCTaHOBKa KOHAWUMOHEPOB Mpob, aHanmusaTopos,
CUCTEM pacnpeeneHnss Bo3gyxa u anekTpo3Heprim
NN CUCTEMbI LMPKYNAUMM OXnaguTtensa co BCEMM
COOTBETCTBYHLMMN TPYyGONPOBOAaMM M NPOBOAKOW
Ha obuwen pame. CoeguHuTeNnbHbIN TpybONpoBOA
OOSMKEH OblTb M3rOTOBIEH U3 HEPXKaBEIOLWEN CTanu.
KomnoHoBka pgomkHa gonyckaTb  npoBeaeHue
NCMbITAHWI BCErO y3na A0 OTrPY3KN Ha MIOLWaakKy, 1
obGecneunBaTb MPOCTOMN [EMOHTaX BO BpeMs
paboTbl ana obneryeHns TexobcnyxuBaHus U
KanmopoBKu.

Cuctema otbopa npob OomkHa BKIIOYaATb, HO He
orpaHM4YMBaTbCs, BCE 30HAbI, KnanaHbl, punbTpbl,

oxnaauTenu " perynsaTopsi [aBreHus,
pacxogoMepbl,  TpybornpoBodbl UM HAcOChI,
HeobxoOuMble AnA TOro, 4ToGbl MPegoCTaBUThL
aHanu3aTopy penpeseHTaTUBHYD U  OOMKHbIM

o6pa3om NoAroToBEHHYO NPOOY.
Kaxgas cuctema otbopa npob6 pomkHa ObiTh

OCHalleHa COOTBETCTBYIOLLEN OpeHaxHon
cuctemon. WronbyaTbih KnanaH gormkeH ObiTb
BCTaBlleEH B JIMHMKO  OTOopa npob®  ans

perynmnpoBaHunda pacxoga.

Kaxgas Touyka oTOoOpa pfnss  aBTOMaTU4ecKoro
aHanmMsa [gomkHa ObiTb obopydoBaHa  TOYKOW
pydHoro otbopa npob, 4TOBbI  OBecneyvnTb

adhpekTMBHLIN 0TOOP Npo6. PyyHon otbop npob He
OOJDKEH npepbiBaTb aBToMaTuyeckuin otbop npob
Bce nuHum ot6opa npob AomkHbI BbITb MPONOXEHbI
Ha obwmx cTomkax otbopa npob, Ha KOTOPbIX
OOIMKHO ObITb YCTAHOBMEHO BCe CBA3aHHOE C
aHanusom obopyaoBaHue.

Heobxogmmo mcnonb3oBaTb Tpybonposoabl otbopa
nNpo6 1 NPUHaANEXHOCTUN N3 HEePXKaBEIOLLEN CTanu.
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2.11Instruments mounted on flue gas ducts / KWUIl, cMOHTUpOBaHHbIe Ha

rasoxogax orxogsdiiero rasa

Instruments shall be capable of continuous
operation in an ambient temperature of 70 °C and in
stil  air. Enclosures containing  electronic
components shall be provided with seals protecting
them against the ingress of fine dust and water.

Calibration of zero and span shall be possible when
the boiler is in or out of operation. Boiler shut down
shall not be necessary for such calibration to be
carried out.

Zero and span calibration shall not drift with
temperature rises up to 60 °C ambient (as per
chap.2.1.1). If purge air is required, it shall be of
instrument air quality, i.e. free of water, oil, dirt and
dust.

Heat transfer from the duct to the instrument shall be
minimised, i.e. water cooling jackets heat reflector,
heat radiation, cooling fins, etc. shall be provided
where necessary.

KW, kotopble moryt paboTtaTb HenpepbiBHO, Npwu
Temnepatype okpyxawowen cpegel 70 °C un B
CMoKoMHOM Bo3gyxe. Heobxogumo npegycMoTpeTb
Kopnyca C  O3MeKTPOHHbIMW  KOMMOHEeHTaMn C
YNNOTHEHUAMM, 3awuuiarLmnmMm nx oT
NPOHVUKHOBEHUSA MENKOW NbIN 1 BOAbI.

KanubpoBka Hyns w [puanasoHa [JomkHa ObiTb
BO3MOXXHOM, korga koTen HaxoauTcs B
aKcnnyatauMm  unu - BbiBeaeH 13 paboTbl.
OTkntoveHne KoTna He TpebyeTcst AN BbINOSIHEHUS
Takown KanmbpoBku.

KannbpoBka Hynsi 1 Ananas3oHa He OOSKHa MMeTb
WHEPLUMOHHOCTb MpX  MOBbIWEHUN TemnepaTypbl
oKkpyxatowlen cpeabl go 60 °C (B COOTBETCTBMM C
rmason 2.1.1). Ecnu Tpebyetrcs npoayBOYHbIV
BO34yX, OH [JOMKeH OblTb WHCTPYMEHTaNbHOro
KayecTBa, T.e. 6e3 BOAbl, Macna, rpsan 1 noinw.

Mepenaya Tenna ot rasoxona k KNI gomkHa ObITh
MUHUMAnbHOW, T.e., NpU HeobxooMMocCTW, cnepyet
npenycMoTpeTb pyballikym BOAAHOrO OXNaXOeHWs,
oTpaxartenb Tenna, paguaTtopsbl Tenna,
BEHTUNATOPbI OXNaXAEHNS U T.4..

2.12Boiler drum level monitoring / MOHUTOPUHI YPOBHA B 6apabaHe KoTna

Water level and flow indicators shall meet as a
minimum the requirements of EN 12952 Part 7 and
the requirements of the contract.

All steam boilers, except once-through steam
boilers, shall have at least two devices for indicating
the boiler water level:

e one device shall be a gauge with an
indicating column made of transparent
material (the gauge glass), and

e two electronic or electrical devices for water
level indication, or

e a water level controller indicating the water
level, or

MHaunkaTopbl YpOBHS BOAbl U pacxoda AOSMKHbI, Kak
MWHUMYM, CcooTBeTCcTBOBaTb TpeboBaHmam EN
12952 Yactb 7 n TpeboBaHMsIM KOHTpakTa.

Bce napoBble  KOTMbl, 3@  WUCKIIOYEHUEM
NPAMOTOYHbIX NAPOBbIX KOTMOB, AOMKHbI UMETb, Kak
MWHUMYM, [Ba YCTPOWCTBA yKa3aHUs YPOBHSI BOAbI B
KoTne:

e OOHO YCTPOWCTBO [AOIMKHO NPEeACTaBnsiTb
cobon unamMepuTenbHOE YCTPOMCTBO CO
CTONOMKOM WMHAMKAUWUW, BbINOSIHEHHOE U3
npo3payHoro maTepuana
(BOQOyKasaTenbHOe CTEKNO), U

e [BYX O9NEKTPOHHbIX W  3NEKTPUYECKUX
YCTPONCTB MHANKALUWN YPOBHS BOAbI, UK
KOHTpONnep YPOBHs BOAbl C YyKaszaHMeM
YPOBHS BOAbI, UIK
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o awater level limiter indicating the water level

A water level transmitter shall be provided on the
drum for remote indication and for the feedwater
closed loop control. This measuring loop shall be
pressure and temperature compensated.

Three independent drum level measurement
systems shall be used, two out of three shall be
used for level control and an alarm given when the
three values differ by more than a prescribed
margin. The three systems shall be mounted on
separate connections to the steam drum.

For remote monitoring of steam drum water level in
the central control room, a Hydrastep (or equivalent)
shall be fitted to each boiler (in addition to the gauge
glasses).

The Hydrastep shall be independent of the level
control equipment and mounted on independent
connections as shall the high/low level detectors.
The Hydrastep steam and sampling points shall be
appropriate for the drum design.

All boiler water level controls and the associated
blow-down systems shall be specified and accepted
for unmanned operation.

In addition a second independent hard wired level
transmitter for high and low drum water level alarm,
interlock and tripping shall be provided, with local
and control room readouts.

Each level measuring or indicating device shall be
independently connected to separate pairs of
tapping points. A minimum of 25 mm diameter
impulse lines shall be used in the system.
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e OrpaHUuYMTENb YPOBHS BOAbI C yKasaHMeEM
YPOBHSI BOAbI

Heobxogumo  npegycmMoTpeTb  M3MEepUTENbHbIN
npeobpasoBaTtenb ypoBHA BoAdbl Ha GapabaHe Ans
yOaneHHoOW MHAWKaUMW U ANA KOHTPOrs 3aKpbITOro
KOHTypa nuTaTenbHOM BOAbl. JOTOT M3MepPUTESNbHbIN
KOHTYP OOMKEeH MMeTb KOMMEHCAUUo OaBfieHus U
Temneparypsbl.

Heobxogumo wucnonb3oBatb TpUM HE3aBUCKMMbIE
CUCTEMbI M3MepeHust ypoBHa B GapabaHe, aBe u3
KOTOpbIX OOIKHbI MCMNOMb30BaTbCA AN KOHTPONS
YPOBHSl, M B Crfydae BbIxO4a TpexX 3Ha4yeHun 3a
npegenbl yCTaHOBMEHHOrO [uanasoHa, nogaeTtcs
aBapuiHbIn  curHan. Tpu  CUCTEMbI  OOMKHbI
nogknoyaTeCcss K napoBoMmy 6GapabaHy 4epes
OTAenbHbIE NOABOAbI.

Ona ynaneHHOro MOHWUTOPUHra YPOBHA BOAbl B
naposom 6GapabaHe C LUeHTpanbHOro nysnbTa
yrpaBneHns, Ha KaxaoM KoTne JorkeH ObiTb
yCTaHoBNeH npeobpasoBatenb Hydrastep (unmn
aHanornyHbIN) (B JonoriHeHne K
BofoyKkasaTenoHomy crtekny). [lpeobpasoBartenb
Hydrastep  gorkeH ObITb He3aBUCUM oT
obopyaoBaHMA KOHTPONS YPOBHSA M MOAKMOYATLCA
yepe3 He3aBUCUMble TOYKM MNOAKMYEHUS, Kak
AEeTEeKTOopbl  HM3KOrO/BbICOKOrO  YPOBHSA.  TOYKM
oTbopa npob 1 napa yctpovictea Hydrastep 4omkHbl
COOTBETCTBOBATb KOHCTPYKLMM KOTNa.

Bce anemMeHTbl KOHTPONsS YPOBHS BOAbl B KOTE U
CBSi3aHHble CUCTEMbl MPOAYBKM [OOMKHbl  OblTb
yKkasaHbl W YyTBEepXAeHbl Ans ynpasreHus 6e3
yyacTusi nepcoHana.

B pononHeHve Kk BTOPOMY  He3aBUCMMOMY
n3meputenbHoMy npeobpasoBaTento YpPOBHSA C
NPOBOAHbIM  MOAKMNIOYEHMEM AN aBapUMHOIo
curHana B criydyae BbICOKOrO M HU3KOrO YPOBHS BOAbI
B  GapabaHe, Heobxoanmo npeaycMoTpeTb
YCTPOMWCTBO 3aLMTHON B©noKMpoBKK "
aBTOMATMYECKOrO OTKIKYEHUS C nokasaTensmu,
oTobpaxaembiMn  fIOKanNbHO W Ha  NynbTe
ynpaBneHus.

Kaxxgoe ycTpOWMCTBO M3MEPEHUA WKW  MHAWKAUMK
YPOBHSA OOSPKHO UMETb HE3aBMCUMOE MOAKIYEHNE
K oTgenbHblIM Mnapam To4yek oTbopa. B cucreme
OOJDKHBbI  MCNONb30BaTbCA  UMMYNbCHbIE JIMHUKA  C
MWHUManNbHbLIM JMaMeTpoM 25 MM.
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2.13Combustion chamber temperature measurement / 3amep Temnepartypbl B

KaMepe CXXUraHus

Thermocouples resistant to high temperature and
corrosion shall be provided. The type of
thermocouples used and the exact location of the
measurement is subject to the approval of HZI. The
supplier shall be required to demonstrate to the
Environment Agency by traversing the combustion
chamber with a suction pyrometer that the wall
mounted  thermocouples are  providing a
representative temperature. Alternative means of
combustion chamber temperature measurement
shall be considered if they can provide a more
reliable and/or accurate means of combustion
temperature measurement.

Heobxogumo npegycMoTpeTb Tepmonapebl,
YCTOM4YMBBIE K BbICOKOW Temrnepatype u KoOpposuw.
Tun  ucnonb3yemblXx  TepMmonap WU TOYHOe
pacronioXeHne  TOYKA  U3MEPEHUsT  MOANEXUT
YTBEPXOEHUIO HZI. lNocTaBWMmK JOJTKEH
npoaeMoHcTpupoBatb  AreHTCTBY Mo 3awuTte
oKpyXatoLien cpeabl Ha 6a3e AaHHbIX, NONYyYEHHbIX
NocpeacTBOM nepemMeLleHus BcacblBaoLLEro
NMMPOMETPa B KaMepe CXUraHusi, 4To TepMonapbl,
YCTAHOBMIEHHbIE Ha CTeHKaX, nNpeJocTaBnsoT
penpe3eHTaTMBHYO TemnepaTypy. Heobxogumo
npegycMoTpeTb anbTepHaTUBHbIE cpencTea
n3MepeHus TemnepaTypbl B Kamepe CKUraHus, ecnm
OHM MoryT obecneuntb 6Gonee HageXHbI W/Mnu
TOYHbI UCTOYMHUK WU3MEpPEeHus TemnepaTtypbl B
npoLecce CKUraHus.

2.14Rotation speed measurements / UamepeHUsa CKOPOCTU BpaLLeHUA

Rotation speed measurement and monitoring are
carried out by proximity switches, using segmented
discs installed on the shaft, and decoder units with
adjustable limit values.

The type of sensor shall be two-wire PNP 24 VDC.
They shall be connected to a control unit with 24
VDC power supply and potential-free contacts or 4 -
20 mA output.

The decoder units are installed in local protective
housings.

NamepeHne ¥ MOHWUTOPUMHI CKOPOCTU BpaLleHus
BbIMOMHAETCA  MNPU  MNOMOLWKM  BGECKOHTAKTHbIX
BbIKMoYaTenem, c ncnonb3oBaHnem
CEerMEeHTUPOBAHHbIX [UCKOB, YCTAHOBMEHHbIX Ha
Bany, a Takke [OeKoOUPYLMX YCTPOWUCTB C
perynupyembiMu npeaenbHbIMU 3HaYEeHUAMN.

Twun patynka - geByxnposogHon PNP 24 B
NOCTOAHHOrO Toka. OHWM [OMMKHbI MOAKNIYATLCA K
OnoKy ynpaBreHusi C UCTOMHWKOM nutaHus 24 B
MOCTOAHHOIO TOKa W MNOTEeHUManbHO CBOGOAHBLIM
KOHTaKkTam unm Bbixogam 4 - 20 mA.

[ekogupytowme ycTponcTBa YyCTaHaBnMBalOTCA B
NOKarnbHbIX 3aLLUUTHBLIX KOXyXaX.
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3 Quality inspections and commissioning / NpoBepka kayecTBa "
NycKoO-Hanago4Hble paboTbl

The quality inspections and commissioning must [lpoBepkn KayecTBa M MNyCKO-Hanago4Hble paboTbl
comply with the requirements of the document "EIC  gomxHbl cooTBeTCTBOBaTbL TpebOBaHMAM LOKYMEHTA
Suppliers engineering" with the document number “EIC WHxuHMpuHr [locTaBwUKOB”, nog HOMEPOM
50060226. 50060226.
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4 Documentation / JokymeHTauus

The documentation must comply with the [JokymeHTauus A0ImKHA COOTBETCTBOBaTb
requirements of the document "EIC Suppliers TpeboBaHuam  gokymeHta “EIC  VHXMHMpPUHr
engineering" with the document number 50060226. MocTtaBwmkoB”, nog Homepom 50060226.
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