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I'lpocvum"" ‘Bac, - B parvn(ax
NPOBOANMBIX nyﬁannux ‘oBcyxaermnin

| nameHeHu K = TexHu4eckomy |-

pernameHTty TamoxeHnHoro Cotwsa «O
| 6esonacHocTu X oGopy,qoaava
_pa60Ta|omero © noa’  W3BLITOYHBIM
| aaBnexvem» (TP TC = 032/2013),

paccmoTpeTh WU3MEHEHUR,

npeanaraembie Komnanmem CMI.
Komnana "CMIT L sBnseTca

npOMSBOAMTeHEM o oﬁopynoaauwn

pabotaioliero noa AaBneHWeMm, B TOM
Yucne Kornoa-yrmnmsaropoa Kotnbl-
yTunuaatopet 7 KomnaHuu CcMI
ycTaHoBrieHbl . 6onee  uyem Ha 500
3Heprobnokax, B ToM yucne 9 u3 Hux Ha
Tepputopun Poccun.

B cooreeTcTBUM C I'lyHKT'OM 57
npvmo)xer-lvm 2 k TP'TC 032/2013:"
Ha * napoebix komnax' c -paboyum
OaeneHuem Gonee 4 Mlla (éa
'ucxmoquueM ﬂ@pGOGU)KHbIX Kkomnos u
Kommnosa' naponpouaeodumenbuocmbro
meHee 35 m/q) ycmawaenusalomes
monbko - ' uMnynbcHbIe
npeaoxpaHumeanb/e knanavbl. Ha
nepedeu»mb/x KOMerbHbIX yCMaHos8Kax
He OonyCKaemcn ycmaHoeKa pbl4axHo-

2py3oesix " npeOoxpaHumeanbrx
Knanaros.
 fanHoe - TpeboBaHue . He

‘Customs ~ Union Technical - Regulation

préssure above 4 MPa (except for mobile

‘below 35 t/h). Installation of lever-operated

, ";‘Ple‘a‘s'e-s - consnder “the -+ changes
prop‘osed by CMI within the frame of
ongoing public discussions of changes to

“Regarding Pressure' Equupment Safety
‘(CU TR 032/2013) "

3Tie

CMi is a manufacture’ ‘of pressure
equipment, mcludmg ‘heat T very steam
generators. ‘'CMI heat' recovery ~stéam-
generators have been installed at more
than 500 power plants lncludmg 9 out of
them in Russia. = '

As per clause 57 of appendlx 2 to Cu
TR 032/2013;: =
Pulse safety valves only shall be msta/led
on'steam boilers with an operating

boilers and boilers with a steam production

deadweight safety valves is not allowed on
mobile boiler plants.

This requirement is not correct because:

KOPPEKTHO, TaK Kak:

w0

EBpasuiickas 3kOHOMUYECKan
KOMHCCHA
Ne 2326 07 21.02.2017
4+11n
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e MMNYNbCHbIA KnanaH cam no cebe
He sBNsieTCA npeaoxpaHUTeNnbHbIM
KnanaHom, a pabotaeTr B cocTase
UMNYNbLCHOTO NpPeAoXpPaHuTenbHOro
yctpoictea (UMY) (cm. nyHKT 47 (B)
npunoxexua 2 k TP TC 032/2013),
OTKPbIBAs WM 3aKkpbiBas rNaBHbIA
npeaoxpaHUTesibHbIN KnanaH.

e KOTEN-yTUNU3aTop He SBNAETCA
CaMOCTOATENbHbIM U He wumeeT
TOMOYHBIX YCTPOWCTB (ropenok), T.e.
yTUNU3MpyeT Tenno OT Apyroro
TEXHWUYECKOro yCTponcTBa (rasosoi
TYpOGUHbI), noteps KOHTpONA

pasneHua B KY KkpuTuuHa, T.K.

BEeNeT K aBapuviHOMY OCTaHOBY
- rasoson TypouHsbl.

e ortcyrcteyeT B TOCTax, ykazaHHbIX
B nepeyHe craHaaptos TP TC
032/2013
YcTaHoBKa Ha KY

npeaoxpaHNTENbHbIX

NOBbLILLEHNA [aBMEHUsl, a TaKKe ero
HOpManu3auus, B KpaTyalline CpoKw,
TK. CcKopocTe paboTel  KnanaHoB
NPAMOro AewncTseus, ropasfo Boille Yem
uny.

Ucxops w3 BbILEN3NOXEHHOro, a
TaKke npunaraemoro aHanusa cuctem
BesonacHoCTH KoTna npu
UCMONb30BaHWK  KnanaHos  NPAMOro
penctena Ha KY, npocum Bac
paccMOTPETb BHECEHUE Ccneayrouero
WU3MEHEHWA.

JlononHutb NYHKT 57 NpUnoxexHus
2 x TP TC 032/2013 cnepytowen
dopmMynupoBKoi

Ha Komnax-ymunu3amopax,
donyckaemcsa ycmaHoeKka  Knanavoe
npamo2o  Oeucmeus,  npu  3MOoM
makcumansHoe OaefneHue Hacmpouku
He QO/MKHO npesblwame MakcuManbHoe
donycmumoe pabodee daesneHue bonee
yem Ha 3%

HageXHocTb MncnoNb3oBaHUA

KnanaHos
NPAMOro AENCTBUA BMECTO UMMNYTbCHbLIX
no3sonseT 3awutuTs o6opyaoBaHue oT.

e a pulse valve itself is not a safety
valve and operates as part of a
pulse safety device (PSD) (see
clause 47 (c) of appendix 2 to CU
TR 032/2013) opening or closing a
main safety valve

e a heat recovery steam generator is
not standalone and does not have |
furnace installations (burners), i.e. it
utilizes heat from another technical
device (a gas turbine), loss of
HRSG pressure control is critical
‘because it results in a gas turbine
trip.

e it is missing in the GOSTSs listed in
CU TR 032/2013 standards.

Installation of direct-action safety
valves instead of pulse safety valves on
the HRSG allows to protect the equipment
against increased pressure and normalize
it as soon as possible because the
operation speed of direct-action valves is
much higher than the one of PSDs.

Based on the above and the
attached analysis of the heat recovery
steam generator safety systems with the
use of direct-action valves on the HRSG,
you are kindly requested to consider the
following change:

Add the following wording to clause
57 of appendix 2 to CU TR 032/2013

Installation of direct-action valves s
allowed on heat recovery steam
generators, however, the maximum set
pressure shall not exceed the maximum
allowable operating pressure by more than
3%.

The reliable use of the above
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BbILUEYKa3aHHbIX Take
noaTeepxaaeTcs ONbITOM
akcnnyatauun 8 P® B cooTseTCcTBUU C
npunaraembiM  pedepeHc  NUCTOM,
ycraHoska kotopbix 6bina obocHoBaHa
JKcnepTusomn NPOMbILLNEHHON
HesonacHocTn n cornacosanuem ¢ PTH
- PO.

KnanaHoB

B pononHeHue K
BbILLEN3NOXEHHOMY B COOTBETCTBUU C
nyHkTom 61 npunoxenua 2 k TP TC
032/2013:

TMpu Hanuyuu y Kkomna
Heomkmoyaemoz20
naponepezpesamens yacme
npedoxpaHumesibHblX  KnanaHoe ¢

nponycKkHoli CNOCOBHOCMbIO HE MeHee

50 npoyeHmos OmM - HOMUHaNLHOU
npou3ssodumensHocmu Komna
ycmaHaenueaemcsi  Ha  8bIXOOHOM

Konnekmope naponepezpesamerns.
[anHoe TpeboBaHme He coscem
KOPPEKTHO no oTHoweHuo. Kk KoTnam
yTunusatopam, Tak Kak AasneHve
¢opmupyetca B 6GapabaHe KkoTna w
noteps KoHTpons pasneHus B8 KY
KpUTUYHA, T.K. BEAeT K asapuinHoOMy
ocTaHoBy rasoso/i TypbuHbl, a npu
YCTaHOBKe Knanaxos NPAMOro AencTans
HENOCpPeACTBEHHO Ha BapabaHe
no3sonseT u3bexatb HeobxoanMoCcTy

yctaHoBkM knanaHos ¢ Gonbwon
NPONYCKHON CnocoBHOCTLIO
HenocpeacTBEHHO 3a
naponeperpesareriem, 4To no3sonaeT
6onee TOMHO KOHTpOnupoBsaTh
nasnexue,

Mpocum  AONONHUTL  NYHKT 61

cneayowen popmynmpoBKoOn:

Ons KoTnos yTUNW3aTopos, npu
ycTaHoBKe Ha GapabaHax KnanaHos
npamMoro nencreus NpOMnYCKHOWN
crnocobHoctbio ot 3/4 po  5/6
HOMUHANbLHON
naponpou3soauTEeNsHOCTY,
[OMNyCKaeTCs YyCTaHOBKa KnanaHoB 3a
naponeperpesarenem MeHee 50

valves, installation of which has been
justified by Industrial Safety Expert Review
and Russia’s RTN approval, is also proven
by operation experience in the Russian
Federation in accordance with the attached
reference list.

In addition to the abové, as per
clause 61 of appendix 2 to CU TR
032/2013:

If the boiler has an uncontrollable
steam superheater, a part of safety valves
with at least 50 percent capacity of the
nominal boiler steam production shall be
installed on the outlet header of the steam:
Superheater.

This requirement is not quite correct
for HRSGs because the pressure is

‘created in a steam drum and loss of HRSG

pressure control is critical because it
results in a gas turbine trip, but installation
of direct-action valves directly on the drum
enables to avoid the need to install high
capacity valves directly after the steam
superheater that allows to control the
pressure more precisely.

Please add the following wording to
clause 61:

In case of installation of direct-action
valves with 3/4 to 5/6 capacity of the
nominal steam production on the drums, it
is allowed for heat recovery steam
generators to install after the steam
superheater valves with a capacity less
than 50 percent of the nominal steam
production, if confirmed by manufacturer’s
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npoyeHmos om HOMUHanbHOU calculations.
npou3sodumensHoCMU, npu ycnosuu
nodmeepxoeHus pacuemamu
npou3eooumers.

lMpunoxenusn: / 1. Pegbeperc nucm CMI / CMI Reference List

-Attachments: 2. AHanus cucmem 6esonacHocmu Kkomna /
Analysis of the Heat Recovery Steam Generator Safety
Systems

C ysaxeHuewm, /
Sincerely yours,

FeHepanbHbin aupekTop / “ , XK. . PeHo /
General Director )




AHanu3 cucteM 6€30MaACHOCTH KOTJIAa YTHAH3ATOPA
Analysis of the heat recovery steam generator safety systems

KoHcTpykuus KOTJIOB-YTHJIU3aTOPOB
npousBoactBa ¢upMel «CMI Energy - Heat
Recovery Systemsy (besbrus), UCHONb3yIOIHUX B
KauyecTBE TEIIOHOCHUTENA JBIMOBBIE ra3bl Iocie
ra3oTypOMHHOH YCTaHOBKHM, BBHINOJNHAETCS B
COOTBEeTCTBUU C TpeboBaHusMu npaBun ASME
pazzaen I u EBponeiickoii JIUpeKTHBEI, a TaKXKe C
ydeTom TpeGoBaHUA TeXHMYECKOro periaMeHTa
TamoxxeHHoro  corw3a "O  6e3omacHOCTH
obopynoBanus, paboTaromero noja U3OBITOYHBIM
napneruem" (TP TC - 032 - 2013) u gpyrum
HOpPMaTHBHBIM [JOKymeHTaM PocrexHajgzopa B
00s1acT NMPOMBILLTIEHHOM 6€30MacHOCTH.

Cucrema kayecta ¢pupmel «CMI Energy -
Heat Recovery Systems», cepruduumpoBaHa o
ISO 9001:2000

OnepauuonHas Cucrema obecrnieyuBaer
ABTOMAaTHYECKYIO pabOTy KOTJa-yTHIM3aTopa B
COOTBETCTBMU C 3aJlaHHOW mporpammoii 6e3
NOCTOSIHHOTO  OOCTY)KMBAIOILETO  MEPCOHANA.
ABTOMaTHYecKas cUcTeEMa 6e3onacHoCcTH
obeclieynBaeT aBTOMaTUYeCKOe OTKIoYeHue KY
MYTEM OTKJIFOYEHHs ra3oBoiil TypOUHEI B Ciyyae
naBieHWe B ©OapabaHe BHILE AOMYCTHMOTO
MaKCHMYyMa.

Hcxongs w3 TtpebGoBaHHi, 6€30macHOCTH,

Komnanus CMI, npu  mpoekTHMpoBaHUH
obopynoBaHus, Y4YHTHIBACT ciaenyroume
TpeGoBaHuUA:

o Kaxngas cuctema KOTJa 3al[UIIECHA OT
aHOMAJIbHO BBICOKOI'O JaBJIEHHS C IMOMOIIBIO
KJIanaHoB cOpoca JaBneHust, 0OOBIYHO
pacroIoxeHHHIX Ha 6apabaHe U Ha BBIXOJE
naponeperpeBartens.

e MOIHOCTE BCEX KJIanaHOB cOpoca JaBneHus
rapaHTHpYeT JOCTaTOYHBIH pacxoj napa
Yyepe3 naponeperpeBaresib Npy NpeBbILLICHHH
YCTaBOK.

e CyMMapHas NnpoIyckHas crnoco6HocTb
YCTaHOBJIEHHBIX NPEJOXPAHUTENBHBIX
KJIaTIaHOB, MOATBEPKIAECTCS BBINOMTHEHHBIMHU
pacyeTaMH U TNpeBHILIaeT HOMHHANBHYIO
HaporpPON3BOJUTEIEHOCTS COOTBETCTBYIOIIMX
KOHTYPOB KOTJIa-yTH/IU3aTOpa, YTO
cootBercTByeT 'OCT 24570

e Knananel cbpoca pnaBneHHs BHIOpaHEl B
COOTBETCTBHH C YK€ YIOMSAHYTBIMH HOpMaMH
ASME, a TaKxe TEXHUYECKUMU
TpeOOBaHMSMH K MaTepuanaMm, KOJHYECTBY,
yYCTaBKaM M MPOU3BOAUTENBHOCTH.

e [Ipou3BOAMTENEHOCTh TPENOXPAHUTEIBHOTO
KJIaTIaHa KaXA0ro KOTja JOKHA OBITh TAKOM,

The construction of the heat recovery steam
generator (HRSG) made by company «CMI
Energy - Heat Recovery Systems» (Belgium),
which is using flue gases after gas turbine
device as heat-carrying agent, should comply
with ASME section 1 rules and European
Directives, as well as the requirements CU TR
032/2013 and other requirements in the field of
industrial safety Rostekhnadzor.

Quality system of «CMI Energy - Heat -
Recovery Systems» has the certificate ISO
9001:2000.

The operating system provides automatic
operation of the HRSG in accordance with a
given program without permanent staff.
Automatic safety system automatically shut
off HRSG by switching off the gas turbine in
the event of the pressure in the drum above
the maximum allowed.

Per the requirements of safety, the CMI,
in the design of the equipment, consider the
following requirements:

 Each boiler system is protected from
abnormally high pressure through pressure
relief valves which are usually arranged on the
drum and the superheater outlet.

e Capacity of the pressure relief wvalve
downstream the superheater ensures a sufficient
flow of steam through the superheater in excess
of setting.

* Total capacity of the installed safety valves,
confirming the performance of calculations and
exceeds the nominal steam capacity
corresponding circuits of the HRSG, which
corresponds to GOST 24570

* Pressure relief valves are chosen in accordance
with the already mentioned norms ASME, and
also their material specifications, quantity,
setpoints and performance.




YTOOBI npu cOpoce yepes
MpeJOXPaHUTENbHBIN KianaH (WM KJIanaHbl)
BCEro mapa, MpPOMU3BOAMMOIO  KOTJOM,

JaBJieHHE He MOJHUMAJIOCH BhIlNe, YyeM 106%
MaKCHMAaJIBHOIO JaBJICHUS HACTPOUKH
kmanaHa wm 106%  MakcHMaJlBbHOrO
JOMYCTMMOTO paboyero AaBICHHUS.

e B cnyyae ucnons3oBaHHs JONOJHUTENBHBIX

KJIallaHOB MaKCHMaJIbHOE JaBJICHHE
HACTPOMKM  He  JOJDKHO  IpEBHINATh
MaKCHMAaJILHOE JOIyCTUMOE pabouee
JIaBjieHHe OoJiee yeM Ha 3%.

e UVcneiTaHus M HAacTpoilka  KJIAlaHOB

BBHI[IOJIHAETCA Ha 3aBOJAE-U3rOTOBUTENE, a
Talke MPOBOAATCA Ha IUIOMNAJAKE B
COOTBETCTBMM ¢ MeTONuKOH peryaupoBKU
KiananoB cOpoca aasnenus KY, BkiroueHHOM
B PyxoBoacTBoO mo skcrutyatauuu KY

e Jlnsa npeRoTBpalleHUs NOABEMA KIIANIAHOB
cbpoca naBieHHs OTCIEKUBAETCS JaBIEHHUE B
6apabaHe U MPUHUMAIOTCS MEPHI
MPEAOCTOPOKHOCTH NPHU MOBHILIEHHH B HEM
JABJIEHHA IO aHOMANBHO BEICOKOTO. JIyist
NpeNOTBpallleHUs MOJbeMA JABICHHS
HpeAyCMaTPHUBAETC BO3AYIIHbIH KIanaH -
cObpoca naBneHus.

e B cnydae Beicokoro paaBneHus B GapabGaHe
NpeyCMOTPEHO  aBapUiHOE  OTKIIFOYEHHUE
KOT/a YTHIHM3aTOpa/ra3oBoil TypOUHBI 1UGO
COKpaLIeH!E Harpy3Ku ra3oBod TYpOUHBI 11
CHIDKEHHS JaBJICHHUS Mapa HWXe YCTaBKH 10
NaBIICHUIO MPENOXPaHUTEIHHOrO KJIaMaHa.

B kauecTBe npefoXpaHUTENBHBIX KIIallaHOB
Komnanua CMI, a Takke psaa  Apyrux
MPOU3BOJUTENCH HCIONB3YIOT KJalaHa MpsMOro
JNeHcTBUA  Ha  KOTNAX-YTUIM3aToOpaXx,  3TO
o0ycoBNEHO TEM, 4YTO OHM 001ajalT psaoM
NPEUMYILECTB Tepe] UMITYJIbCHBIMH KJIaraHaMH
(HapexHoCTh, OBICTpOTa CpabaThIBaHMA), YTO
HeoOXoAMMO Ui HajaexHoi U OecnepeboitHoi
paboThI KOTJIa-yTHIIU3aTOpa

B  pomonHeHue,  HWXE  MNpHBEICH
CpaBHMUTENbHBIA aHanu3 TpeGoBanuit ASME
cekund I u npunoxenuss 2 TP TC 032 B yactH
MpeIOXPAHUTENBHEIX KIaNaHOB.

* Capacity of the safety valve of each circuit
must be such that when all the safety valves are
open , pressure do not rise higher than 103% of
the maximum valve setting pressure and 106%
of the maximum allowable working pressure.

* In the case of the use of multiple valves
maximum setting pressure must not exceed the

maximum allowable working pressure of more
than 3%.

» Testing and adjustment of valves is carried out
at the factory, as well as carried out at the site in
accordance with the Procedure for adjusting the
pressure relief valves HRSG included in the
HRSG O&M Manual

* To avoid the lifting of a pressure relief valve is
control pressure in the drum and taken
precautions to increase the pressure therein to an
abnormally high. To prevent pressure build-up
provides an air pressure valve (vent)

* In the case of high pressure in the drum is
provided emergency shutdown by HRSG/gas
turbine or a reduction in the load of the gas
turbine to reduce the steam pressure below the
setting pressure of the safety valve.

As the safety valves Company the CMI, and also
a number of other manufacturers use direct
action valve on recovery boilers, it is because
they have a number of advantages over the pulse
valves (reliability, response speed), which is
necessary for reliable and uninterrupted
operation of the recovery boiler

In addition, below is a comparative analysis of
the requirements of ASME Section I and Annex
2 TR TC 032 regarding the safety valves.




Cpasuenne mexay TpeboBanusamu ASME u TP TC 032/2013

B tabnuue Huxe nokaszaHo cooTHomeHue TpeboBanniit ASME cexuust 1 (B 4acTH npeaoXpaHUTENBHBIX
KJIaraHoB JJIs KOTJIOB yTHIIM3aTopoB) U TpeboBanuii Ipunoxenuns 2 TP TC 032/2013

Comparison between ASME requirements and TR-CU32 requirements:

Below table is showing compliance of rules requirements of ASME section 1 (qualified for safety
valves on a heat recovery steam generators) with the requirements of APPENDIX 2 OF CU TR

032/2013.

ASME I ED. 2015

TR CU

PG-67.1 Kaxslit koTen A0JDKEH UMETh Kak MUHUMYM
OIMH MIpeIOXPaHUTENbHBIH KIaNaH Wi Kianad copoca
JlaBneHus, B CIIydae, eCly IIomajb ragkux Tpyo
BOJIOHArpeBaTe/IbHOM MOBEPXHOCTH KOTIa npesbiuaeT 500
KB.(pyTOB (47 M ), JIM MOLIHOCTH 3EKTPHUIECKOro KOTa
npessimnaeT 1100 kBT, Takoii KoTes JO/DKeH ObITh
obopyaoBaH AByMs Wi GoJiee npeJoXpaHUTeNbHbIMH
Kiananamu unu Knananamu c6poca gasnerus. Ha kotnax ¢
.| xoM6HUPOBaHHO# BOJOHArpeBATEIBLHOM MOBEPXHOCTBIO
(rnagxue TpyOsI M pebpa), npeBpiaommeit S00 kB.¢pyToB
(47M2) nOJDKHO OBITH YCTAaHOBIEHO HE MEHee ABYX
ApeoXpaHUTEbHBIX KJIalaHOB I KJIaraHoB copoca
IABJICHHS TOJBLKO B TOM Clydae, eCli pacyeTHas
NapoNMpPON3BOJUTENBHOCTD

Kotna npesbimaer 4000 ¢ynToB Ha mooiim (1800 kr/u).
OpraHuyeckie HCIApHTENM PpaccMaTpHBalOTCA 0cobo B
Yactu PVG.

PG-67.1  Each boiler shall have at least one pressure

relief valve and if it has more than 500 ft> 47 m2) of bare
tube water-heating surface, or if an electric boiler has a
power input more than 1,100 kW, it shall have two or more
pressure relief valves. For a boiler with combined bare tube

and extended water-heating surface exceeding 500 2 47

m2), two or more pressure relief valves are required only if
the design steam generating capacity of the boiler exceeds
4,000 1b/hr (1 800 kg/hr). Organic fluid vaporizer generators
require special consideration as given in Part PVG.

46. DneMeHT 000pyI0BaHUA, BHYTPEHHUT 06BEM
KOTOPOTrO OrpaHHYeH 3alopHOii apMaTypoi 1
JaBJieHHE, B KOTOPOM MOXET HOBBICHUTHCH CBEPX
JOIyCTHMOTrO, OCHAIIAETCH HpeJOXPaHUTETBHBIMM
YCTpOHMCTBaMH, aBTOMAaTHIECKU
[peJOTBPALIAIOIIMMHU ITOBBILIEHHE JaBIeHHs CBepX
JOIyCTHMOTO ITyTeM BhlTycka paboueit cpelibl B
aTMocdepy WM YTHIN3aUHOHHYIO CHCTEMY.

46. Equipment element the internal volume of
which is limited by stop valves and where pressure
may increase above that allowable-shall be
equipped with safety devices automatically
preventing such pressure increase by operating fluid -
discharge into atmosphere or utilization system.

PG-67.2 [Ipon3BoaNTENBHOCTD NPEJOXPAHUTENBLHOTO
knanasa (copoca 1aBieHus) Kakaoro KoTna (3a
HCKITIOUEHHNEM CITyuaeB, YKasaHHBIX B PG-67.4) nomkHa
65ITh Tako#, 4To6B! NpH cOpoce Yepes NPEeAOXPaHUTENBHBIH
KianaH (KN KianaHel) BCero napa, Npou3BoJAHMOro
KOTJIOM, AaBleHHe He MOAHUMANOCH BhIlle, yeM 106%
MaKCHMaJILHOTO AaBJIEHUS HACTPOHKU KnanaHa unu 106%
MaKCHUMAJIBHOTO AOMYCTHMOro paboyero AaBleHHS.

PG-67.2 The pressure relief valve capacity for each
boiler (except as noted in PG-67.4) shall be such that the
pressure relief valve, or valves will discharge all the steam
that can be generated by the boiler without allowing the
pressure to rise more than 6% above the highest pressure at
which any valve is set and in no case to more than 6% above
the maximum allowable working pressure.

54. Konu4ecTBO npeloXpaHUTENbHBIX KIIaNaHoB,
HX pa3Mephl U NMPOMYCKHas CIOCOOHOCTD
OMpeNeNAOTCA C TAKUM pPacueToM, YTOOBI B
060pyI0BaHHH HE CO3AaBATOCH U30BITOYHOE
JaBJieHUe, MPEBHIIAIOIee MAKCUMAITLHO
JomycTuMoe pabouee AaBIeHUE:

a) 6onee ueM Ha 0,05 MIla - a5 cocynos, B
KOTOPBIX H30BITOUHOE JJABJIEHHE COCTABJISET MEHEE
0,3 MITa;

6) Ha 15 NpOLEHTOB - JUIA COCYZOB, B KOTOPHIX
H30BITOYHOE JaBlieHHe cocTapiseT oT 0,3 10 6
MIla BKNIOYUTENBHO;

B) Ha 10 MPOLEHTOB - A COCYJIOB, B KOTOPBIX
U30BITOYHOE AaBlieHHE cocTaBiser 6onee 6 MIla.
54. The number of safety valves, their dimensions
and throughput capacity shall be determined so as
to ensure that equipment will not contain pressure
exceeding allowable operating pressure by:

a) more than 0.05 MPa — for vessels where
excessive pressure is less than 0.3 MPa;




b) more than 15% - for vessels where excessive
pressure is 0.3 to 6 MPa inclusive;

¢) more than 10% - for vessels where excessive
pressure is more than 6 MPa.

56. IlpenoxpaHuTeNbHBIE KaNaHbl JODKHBI
ofecne4ynBaTh 3aLIUTy KOTIIOB,
napomneperpesareeii, 5KOHOMai3epoB 1
TpyGONIPOBOAOR OT MNPEBBILIEHAS B HUX JABJICHUA
6onee yeM Ha 10 NpOLIEHTOB OT MAKCHMAIBEHO
JommycTiaMoro pabodero fapiaeHus. [IpeBpineHue
JABJICHUS TPH HOJHOM OTKPBITHH
NpeIoXpaHUTENBHBIX KianaHoB 6onee yeM Ha 10
MPOLEHTOB OT MakKCHMAJIBHO JOITyCTHMOrO
pabouero JaBleHUs JOMYCKAETCH B CIydae, ecii
3TO MPEAYCMOTPEHO PacueToOM Ha IPOYHOCTh
KOTJIa, Maporneperpesareis, 3KoHoMaiizepa u
TpybomnpoBoza.

56. Safety valves shall ensure that pressure in
boilers, steam superheaters, economizers and
pipelines will not increase by more than 10% of
maximum allowable operating pressure. Pressure
increase by more than 10% maximum allowable
operating pressure in case of safety valves opening
is allowed if it is stipulated by boiler, steam
superheater, economizer and pipeline strength
calculation.

58. Safety valves shall be mounted on all steam and

“water boilers and steam superheater-that shuts off

based on operating fluid. The number and mounting
locations of such valves shall be determined at
design (engineering) stage.

Throughput capacity of safety devices to be
mounted on boilers shall not be less than rated
capacity of such equipment.

PG-67.2.1 MunuManeHad TpeGyeMas MpoNyCKHas
CnocoGHOCTE MPEAOXPAaHUTENBHBIX KIANAHOB HITH KITalaHOB
cbpoca faBneHus UM BCEX TUIIOB KOTAIOB HE AOIKHA OBITH
MeHbllle MaKCHMalbHOH NaponpoM3BOAUTENBHOCTH KOTNIA
Ilpy MakcMManbHOM MOOMYCTHMOM paboueM JaBneHUH,
yKa3aHHOH NpOHM3BOAMTENEM M AOKHA OBITH OmpeseneHa
HCXOAd M3 NPOU3BOAMTENHHOCTH BCero o60pyaoBaHMS
ropeHus, KOTopas OrpaHHYeHa ApYruMu GYHKLIHMIMU KOTIA.

PG-67.2.1 The minimum required relieving capacity of
the pressure relief valves for all types of boilers shall be not
less than the maximum designed steaming capacity at the
MAWP of the boiler, as determined by the Manufacturer and
shall be based on the capacity of all the fuel burning
equipment as limited by other boiler functions.

58. Ha xaxxqom napoBoM M BOAOTpeiHHOM KOTJIax U
OTKJIIO4YaeMOoM 1o paboyeii cpenie
naporeperpesaresie yCTaHaBINBalOTCA
npefoXpaHUTENbHbIe KnanaHel. KonnuecTo
MeCTa MX YCTaHOBKH OINpeJeNAI0TCA IpU
pa3paboTke (IIPOEKTHPOBaHMH).

CyMMapHas nponmycKHas CIIOCOOHOCTD
yCTaHaBNMBaeMbIX Ha KOTNIaX PeAOXpaHNTeNbHBIX
yCTpOHCTB JO/DKHA GBITh HE MEHEe HOMHUHAJIBHOM
NpOU3BOIUTENBHOCTH 3TOTO 000pYAOBaHHA.

58. Safety valves shall be mounted on all steam and
water boilers and steam superheater that shuts off
based on operating fluid. The number and mounting
locations of such valves shall be determined at
design (engineering) stage.

Throughput capacity of safety devices to be
mounted on boilers shall not be less than rated
capacity of such equipment.

PG-67.2.1.2 MuHuMansHas
CIOCOOHOCTD KJIaTniaHoB, yCTaHaBIMBaeMbIX Ha
YyTUIM3aUMOHHOM KOTJe, AO/DKHAa OBITh ompeneneHa
NpoM3BOAUTENlEM KOTiHa. B cnydyae, ecnmu B KOTIe
UCNONB3YeTC AOMOHUTENbHBIH OrHEBO MOABO TEIUIOTHI
NIOMHMO YTUAU3ALMHY, MakcHMaJlbHas
NPOU3BOJUTENBHOCTD,  YKa3aHHas NPOU3BOAMUTENEM,
JNOJDKHA YYMTBIBaTh JaHHBIA MOABOJA TemnoThl. Eciu

NpOMyCKHAas

58. Ha xaxiom napoBOM H BOAOIPEHHOM KOTNax U
OTKJIFOYaeMoM Io paboueii cpene
napomneperpeBaTtene yCTaHaBIMBalOTCA
npeoXpaHuTeNbHbIE KnanaHel. KonuyecTso u
MeCTa MX YCTaHOBKHU OIPeAEAOTCA NpH
pa3paboTke (NpOeKTHPOBaHUM).

CyMMapHas ponycKHas criocoOHOCTb
YCTaHaBNMBaEMBIX Ha KOTJIaX NMPeAOXpaHUTENbHBIX




OrHeBOM MOABOX  TEIUIOTHl  TPHMEHsAETCS  B3aMeH
yTHIM3AUMH, MHHHMANbHAsS MPOMYCKHaA CHOCOGHOCTH
NpeIOXpaHUTENBHBIX YCTPOHCTB JO/DKHA OBITE ONpeaeieHa
ucxoas w3 Oonbliell M3 BENHYHH AONONHUTENBHOTO
NO/IBOJIA TEIUIOTHI M YTHIH3ALHH.

PG-67.2.1.2 The minimum required relieving
capacity for a waste heat boiler shall be determined by the
Manufacturer. When auxiliary firing is to be used in
combination with waste heat recovery, the maximum output
as determined by the boiler Manufacturer shall include the
effect of such firing in the total required capacity. When
auxiliary firing is to be used in place of waste heat recovery,
the minimum required relieving capacity shall be based on
auxiliary firing or waste heat recovery, whichever is
higher.

YCTPOMCTB JO/KHA OBITH HE MeHEee HOMUHATBHOM
[POU3BOAUTENBHOCTH 3TOro 060pYAOBAHUA.

58. Safety valves shall be mounted on all steam and
water boilers and steam superheater that shuts off
based on operating fluid. The number and mounting
locations of such valves shall be determined at
design (engineering) stage.

Throughput capacity of safety devices to be
mounted on boilers shall not be less than rated
capacity of such equipment.

PG-67.2.1.6 DxoHOMaii3ep, KOTOPbIH MOXKET ObITh
OTKJIIOYEH OT KOHTYpa KOTJIa C LIENbIO IIEPEBOJA ero B
PEXHMM cocyla HOA JaBJIEHHEM C OTHEBBIM MOABOAOM
TEIUIOTHI, JOJDKEH HMETh OJUH WM HECKOJIBKO
NpeAOXpaHUTENBHBIX KIaaHoB cOpoca AaBiieHus, obas
MIPOITyCKHaA cIIOCOOHOCTB - B pyHT/4ac (Kr/4) -KOTOPBIX
onpejenserca myteM aeneHus Ha 1000 (646) .
MaKCHUMAIIbHOM OXKUAAEMOi1 BEIMYMHBI MOTJIOLEHHUA
Ternotsl B BTE/4 (BT)-onpeaeniemoii mpon3BoauTeNeM
KOT/1a. BenM4yKHa MOrIOUEHHA TEMIOTHI JO/KHA ObITh
yKa3aHa B wtaMne Ha o6opynoBanuu (PG-106.4).
-PG-67.2.1.6 Any economizer that may be shut off from
the boiler, thereby permitting the economizer to become
a fired pressure vessel, shall have one or more pressure
relief valves with a total discharge capacity, in 1b/hr
(kg/hr), calculated from the maximum expected heat
absorption in Btwhr (W), as determined by the
Manufacturer, divided by 1,000 (646). This absorption
shall be stated in the stamping (PG-106.4).

63. [Ins oTKNIoYaeMbIX 3KOHOMaN3epoB KOTMNOB
MEeCTa YCTaHOBKM NpegoxpaHuTenbHbIX KNanaHos,
MEeTOoAMKa KX PEryNUPOBKN U BENUYUHB! OABNEHUA
X OTKPbITUA ONpeaensaioTCA NPOEKTUPOBLYUKOM.
Ha npaMoToYHbLIX NapoBbIX KOTMAX, Y KOTOPLIX BO
BPEMSA pacToONku Unu OCTAHOBKU KOTNa nepsas (no
X0Ay BOAbI) 4aCTb NOBEPXHOCTW Harpesa
OTKNIOYAETCA OT OCTANbHOW YaCcTh NOBEPXHOCTH
Harpesa 3anopHbIMU apmaTtypamy, HeobxoaumocTb
YCTaHOBKW, KONMUYECTBO U pasmepb!
NpeAoXpaHuUTENbHbBIX KNanaHoB 4NA NEPBON YacTK
NOBEPXHOCTU Harpesa OnpeaensioTCs NPOEKTHON

AOKyMeHTaymen

63. For interruptible economizers of boilers, safety
valve installation locations, their adjustment "
methods and pressure values shall be determined by
designer.

If during firing or stop of direct-flow steam boilers,
the first portion (at water flow) of their heating
surface shuts off from main portion of heating
surface via stop valves, the need for installation, the
number and dimensions of safety valves for the first
portion of heating surface shall be determined by
design documents.

PG-67.3 OnuH WIH HECKOJNBKO MNpPEAOXPaHUTENBHBIX
KJIaNaHOB KOT/a JOJDKHBI OBITH HaCTPOEHBl Ha BENUYHHY,
PaBHYIO MJH MeEHbIIe, YeM MAaKCHMalbHOE MAOILyCTHMOE
pabouee naBneHue (3a HCKIIOYEHHWEM YkasaHHoro B PG-
67.4). B cny4ae HCMO/IB30BaHUA AOMONHUTEBHBIX KIIallaHOB
MakCUMaJbHOE  JaBleHHe HACTPOHKM He  [JODKHO
NpeBbILIaTh MAKCUMABHOE JOIMyCTUMOe pabouee JaBNeHue
Gonee uyem Ha 3%. B uenom puana’oH HacTpoeK IO
JaBJIEHHIO NIPeOXPaHUTENBHBIX KJIANAHOB, YCTaHOBIEHHBIX
Ha KOTJI€ Ha KOHType HAaCHILEHHOTO Napa, He HOJKeH
MPEBbILIATh MaKCUMAaJIbHOE JaBlIeHHE HACTPOMKU KJIanmaHoB
6onee uem Ha 10%. Hactpoiika npenoXpaHUTENBHBIX
KJTanaHoB cOpoca MAaBNeHUs Ha BBICOKOTEMIIEPATYPHBIX
BOAAHBIX KOTJIaX MOXeT IpeBbiIaTsh JaHHeld 10% -
Iuana3soH. [TpenoxpanuTtenpHble kilanaHsl cOpoca JaBlneHus
B OKOHOMa#i3epe, yCTaHOBKAa KOTOPBIX TpebyeTcst COrIacHoO
PG-67.2.6, nomkHel OBITH HACTPOEHBl B COOTBETCTBHUH C
BBILIEYKa3aHHBIMU Tpe6OBaHUAMHU ucxons u3
MaKCHMaIBHOrO  JOMycTHMoro  paboyero  OaBneHUs
IKOHOMaM3epa.

PG-67.3 One or more pressure relief valves on the
boiler proper shall be set at or below the maximum allowable
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working pressure (except as noted in PG-67.4). If additional
valves are used the highest pressure setting shall not exceed
the maximum allowable working pressure by more than 3%.
The complete range of pressure settings of all the saturated-
steam pressure relief valves on a boiler shall not exceed 10%
of the highest pressure to which any valve is set. Pressure
setting of pressure relief valves on high-temperature water

boilers 17 may exceed this 10% range. Economizer
pressure relief devices required by PG-67.2.1.6 shall be set
as above using the MAWP of the economizer.

PG-67.5 Knanansl cOpoca AaBieHNA MEXaHMYECKHE HIH
C DJJEeKTPONPUBOAOM JAOKHB OBITh HCIBITaHB B
COOTBeTCTBHH ¢ TpeGoBanuamu PG-69, n kpegutyercs ¢
BO3MOXHOCTSAMHU, OINpEJeNeHHbIMH MoJoxeHuamMu PG-
69.2. Ilpu npaBnenuu cBeime 3200 ¢yHTOB Ha
kBaapaTtHeld  AwoiM (22,1 MIla), HOMHUHalIbHasA
NpPOMYCKHasA CIIOCOGHOCTh, BT, JOMKHO GHITH YMHOXEHO
Ha COOTBETCTBYIOLIMI CBEPXKPUTHIECKO# MONPaBOYHBIH
ko3¢ dunuent, KHL], u3 tabnuust PG-67.5 unu tabnuue
PG-67.5M. '

KJanaHsl c6poca JaBlieHUA MOTYT OBITh UCIOIB30BaHEI, B
mo6oM auana3oHe OTKPHITHS BIUIOTH RO MOJHOM
IUIOLIaJM OTKPHITHA BIIYCKHOTO KJIamaHa, MpH YCIOBUH,
9TO ABIKEHHE cOpoca JaBleHHsA MapoBOro KianaHa He
BBI30BET NOJLEM BOJBI B KOTIIE ,

PG-67.5 Pressure relief valves or power-actuated
pressure-relieving valves shall be tested in accordance
with the requirements of PG-69, and shall be credited
with capacities as determined by the provisions of PG-
69.2. For pressures over 3,200 psig (22.1 MPa), the rated
relieving capacity, W , shall be multiplied by the
appropriate supercritical correction factor, Ks¢ , from
Table PG-67.5 or Table PG-67.5M.

Pressure relief valves may be used that give any opening
up to the full discharge capacity of the area of the opening
of the inlet of the valve, provided the movement of a
steam pressure relief valve is such as not to induce
lifting of water in the boiler.

59. IlpomyckHas cmOCOOHOCTB
NpeIoXpaHUTENbHEIX KIIaNaHOB MOATBEPXKAAeTCA
COOTBETCTBYIOLMMU HCHBITAHUAMH TOJIOBHOIO
obpa3na npe1oXpaHUTELHOrO KilalaHa JaHHOH
KOHCTPYKLHH, IPOBEIEHHBIMU €r0 U3rOTOBUTEIIEM,
1 yKa3biBaeTcs B racnopre o6opyxoBaHus.

59. Throughput capacity of safety valves shall be
confirmed by appropriate tests of prototype model
of safety valve of this design, carried out by its
manufacturer and shall be specified in equipment
technical passport.

PG-68.1 3a ucnoveHneM ykasaauit B n.PG-58.3.1,
KaXXIbli ieperpeBaTestb JO/DKEH HMETh OJVH WIH
HECKOJIBKO IPEeAOXPaHUTENLHEIX KIIAaHOB,
YCTAHOBJICHHBIX B TAPONPOBOZIE MEXKAY BBIXOJOM
naporeperpesaress 1 NepBbIM CTONOPHBIM KJIAIaHOM.
PacnonoxeHue JO/DKHO yI0BNETBOPATH TpeOOBaHHAM IO
06cyKUBaHHIO U JOJDKHO NPEAYCMaTPUBATh CPEICTBA
3allMTEI OT NepeomnpeccoBky. [Ipu onpenieneHny AaBaeHUA
HACTPOMKHU M NPONYCKHOMN COCOOHOCTH KIANaHOB
HEOOXOAKMMO y4YMTHIBATh MEpENaj JaBleHHs Nepen
knanaHaMu. ECiii BEIXOAHOH KOJUIEKTOP neperpeBareiist
3aroJIHeH, B HEM MMEETCs NaponpoBO/, poXoaaLuii u3
KOHILIa B KOHeL|, KOHCTPYKLYs NaponpoBoAa obecneyrnBaeT
nozaayy napa 4yepes paBHOMEPHbIE HHTEPBAbI 110 BCeH
IUTHHE IIaponpoBoAa, GopMHpys paBHOMEPHBIH NOTOK Napa
yepe3 TpyObl U KOJIEKTOp NeperpeBaTens,
TIpEeOXpaHUTENBHBIN KanaH (KianaHsl).

PG-68.1 Except as permitted in PG-58.3.1, every
attached superheater shall have one or more pressure relief
valves in the steam flow path between the superheater

62. Ha napoBsix koT/1ax ¢ pabo4yuM JaBlneHHEM
6onee 4 MIa uMnyabCHbIE TIPEAOXPAHHTENbHBIE
KJanaHbl HEMpsAMOro AeHCTBUS YCTaHABIHBAIOTCS
Ha BBIXO/IHOM KOJIIEKTOpE HEOTKITHOYaeMOro
naporieperpeBaress WiK Ha NaponpoBoje A0
TJIaBHOH 3arlOpHOM apMaTyphl, NPU 3TOM Yy
6apabaHHBIX KOT/OB A/t 50 NPOLIEHTOB K/1aNaHOB
110 CyMMapHO#1 IponycKHOH crioco6HOCcTH 0TO0p
napa Ij1s UMITyJIbCOB POM3BOAUTCA OT GapabaHa
KOTJa.

Ilpn HeueTHOM KOMMYECTBE OAMHAKOBLIX KJIAaNaHOB
aonyckaercs oToop napa Jis UMITYJIECOB OT
6apabaHa He MEHee YeM JUIA OJHOM TPETH, HO He
6osee yeM Jyis OFHOH BTOPOIi KilanaHoB,
YCTaHOBJICHHBIX Ha NTapoBoM koTJie. Ha 6104HbIX
YCTaHOBKaX B Clly4yae pa3MellieHus
TIpeIOXPaHUTENBHBIX KJIANIaHOB Ha MaponpoBO/e
HENoCPeNCTBEHHO Y TypOUH NomyckaeTcs s
UMITYTICOB BCEX NPEAOXPAHUTENIFHBIX KITaMaHOB
UCNOJIb30BaTh NIEPETPETHIii nap, npu 3ToM ans S0




outlet and the first stop valve. The location shall be suitable
for the service intended and shall provide the over-
pressure protection required. The pressure drop
upstream of each pressure relief valve shall be considered in
the determination of set pressure and relieving capacity of
that valve. If the superheater outlet header has a full, free
steam passage from end to end and is so constructed that
steam is supplied to it at practically equal intervals
throughout its length so that there is a uniform flow of
steam through the superheater tubes and the header, the
pressure relief valve, or valves, may be located anywhere
in the length of the header.

PG-68.2 ITpomyckHas cnocoOHOCTh MPeAOXPaHUTENBHBIX
KJIallaHOB, YCTAaHOBJIEHHBIX HA HABECHOM IleperpeBarene
MOXXET OBITh yYTeHa [P ONpeAEIEHUH YHCIIa U Pa3MepOB
NpeJoXpaHUTENBHBIX KJIAMaHOB KOTNA, IPH YCJIOBHH, YTO
MEXAY NpeJoXpaHHUTENbHBIM KIAIaHOM IIeperpeBareisi 1
KOTJIOM HE YCTaHOBJICHO JPYTHX K/IAllaHOB, A IPOITyCKHasA
CIOCOOHOCTh NPEAOXPaHUTENBHOIO KJlamaHa (K/IanaHoB) -
OTAENBHO OT NeperpeBaresa - He MeHbIe, 9eM 75% ot
cymMMapHoi#i TpeOyeMoii MpoIyckHO# CIOCOOHOCTH
KJIaaHoB.

PG-68.2 The discharge capacity of the pressure relief
valve, or valves, on an attached superheater may be
included in determining the number and size of the

- pressurerelief valves for the boiler, provided there.are no

intervening valves between the superheater:pressure relief
valve and the boiler, and provided the discharge capacity
of the pressure relief valve, or valves, on the boiler, as
distinct from the superheater is at least 75% of the
aggregate valve capacity required.

IPOLEHTOR KJIAMaHOB IOJAeTCs JOMONHUTENBHBIN
9NIEKTPUIECKHIA UMITYJIEC OT KOHTAKTHOTO
MaHOMeTpa, MOJKII0YeHHOro k 6apabaHy koTna.
Ipn HEYeTHOM KONHYECTBE OAMHAKOBBIX
NpeJOXpaHUTENLHBIX KJIAaNaHOB JOIMyCKaeTcs
MO/aBaTh JOMOJHUTENbHBIH 31eKTPHIECKHUH
MMITYJIBC OT KOHTaKTHOrO MaHOMETPa,
NOAKIIOYEHHOTO K OapabaHy KOTIa, He MeHee YeM
IS ORHOM TPeTH, HO He HoJiee deM i OOHOM
BTOPOi1 KJIaIIaHOB.

62. For steam boilers of operating pressure of up to
4 MPa, indirect-acting pulse safety valves shall be
mounted on outlet header of uninterruptible steam
superheater or steam line upstream of main stop
valves, and in this case, for boilers equipped with
drum, pulse steam shall be extracted from boiler
drum for 50% of valves by total throughput

capacity.

For odd number of similar valves, pulse steam can
be extracted from drum for not less than for 1/3 but
not more than for 1/2 of the entire number of valves
mounted on boiler. For package units, if safety
valves are located on steam line near the turbines, it
is allowed to use superheated steam for all safety

| valves’ pulses, and in this case, for 50 percent of

valves, the additional electrical pulse shall be sent

‘from contact pressure gauge connected to boiler

drum.

For odd number of similar safety valves, it is
allowed to supply additional electrical impulse from
contact pressure gauge connected to the boiler
drum, not less than for one third, and not more than
for one second of the entire number valves.

PG-68.4 Kaxxapiit mpoMexyTOUHBIN NeperpeBareib
JOJKEH UMETh OJMH WM HECKONBKO MPEeROXPaHUTENbHBIX
KJ1araHoB, o611as NpomycKHas Cnoco6HOCTh KOTOPBIX He
MeHblIe MAKCHMaJIbHOrO pac4ETHOro pacxoAa napa uepes’
neperpesarens. [IponyckHas cnocoGHOCTH
NpeA0XpaHUTENBLHBIX KJIANaHOB IPOMEXYTOYHBIX
neperpesaTeneii He YUUTHIBAETCA MPU ONpPEAENICHAN
TpeGyeMoit MpOIMyCKHON CIOCOOHOCTH )1 KOTNA U
neperpesarens.

Ha [IapoINpoOBOAE MEXTy [IPOMEXYTOYHBIM
maporeperpeBareyieM M NEPBBIM CTONOPHBIM KJIANIAHOM
JOJDKeH OBITh YCTAaHOBJIEH OJUH MM HECKOJBLKO KIIAaNaHoB C
obmiefi mpomyckHO# crmocoOGHOCTHIO He MeHee 15% ot
TpeGyemoii oOwei mnpomyckHoit cnocobHoctu. Ilpm
OnpeneNeHUH JABJICHUS HACTPOMKH KJIamaHOB HEOOXOAUMO
YYUTBIBATh NEpEnaj AaBleHMs Nepe KianaHaMu Ha BBIX0Je
U3 IIPOMEXKYTOYHOT O NaponeperpesaTens.

PG-68.4 Every reheater shall have one or more pressure
relief valves, such that the total relieving capacity is at least
equal to the maximum steam flow for which the heater is
designed. The capacity of the reheater pressure relief valves
shall not be included in the required relieving capacity for the
boiler and superheater.

One or more pressure relief valves with a combined
relieving capacity not less than 15% of the required total
shall be located along the steam flow path between the




reheater outlet and the first stop valve. The pressure drop
upstream of the pressure relief valves on the outlet side of
the reheater shall be considered in determining their set
pressure.

PG-68.6 Kaxxaplii npe1oXpaHUTENBHBIA KIIaMaH,
yCTaHAaBJIMBAaeMElii Ha MieperpeBaTese Wil IPOMEKy TOYHOM
neperpeBareie, cOpachIBarollUii eperpeTslii nap
temnepatrypoii 450°F (230°C) momkeH UMeTh KOpITyC,
COCTOSILIMIA N3 OCHOBAHHUA, KOPITYCa, KPBILIKH 1 IITOKA,
BBIMO/THEHHBIH M3 CTaNH, IErMPOBAHHOM CTaNX M U3
aHAIOrMYHOTO JKapONpPOYHOTro MaTepHana.

Kiraman pomkeH Ha BxoJe HMETh (PIaHLEBOE HIH
npuBapHOe coequHenue. Ceano U Tapenka KianaHa JOMKHBI
ObITb BBIMOJTHEHBl M3 COOTBETCTBYIOLIErO Marepuana,
CTOMKOTO K 2pO3UM U KOPPO3HUHM, NpY>KHHa OOJDKHA OBITh
MOJIHOCTBIO OTKPBITOH M JOJDKHA UMETH 3aMTY OT KOHTaKTa
€ MapoM, BEIXOJALIMM U3 KJlanaHa

PG-68.6 Every pressure relief valve used on a
superheater or reheater discharging superheated steam at a
temperature over 450°F (230°C) shall have a casing,
including the base, body, and, if applicable, bonnet and
spindle, of steel, steel alloy, or equivalent heat-resisting
material.

The pressure relief valve shall have a flanged inlet
connection, or.a weld-end inlet connection. It shall have the
seat and disk of suitable heat erosive and corrosive resisting
material, and the spring of direct spring-loaded safety valves
shall be fully exposed outside of the valve casing so that it
shall be protected from contact with the escaping steam.

PG-68,7 IlpomyckHas crnocoOHOCTh kilamaHa c6poca
JaBJieHUA YCTaHaBIMBAEMOro Ha JINHIH TIEPerpeToro napa
paccYMTHIBAeTCA  MYyTEM  YMHOXEHMA  MOIIHOCTH,
onpegensieMoit B coorBerctBUU ¢ PG-69.2 ¢ yueToMm
COOTBETCTBYIOMIIEro kKo3dduiueHTa KOppeKIMH Neperpesa
Ksh , B3aroro u3 tabnuusl PG-68.7 uwnm tabnuusl PG-
68.7M.

PG-68.7 The capacity of a pressure relief valve on
superheated steam shall be calculated by multiplying the
capacity determined in accordance with PG-69.2 by the
appropriate superheat correction factor K54 , from Table
PG-68.7 or Table PG-68.7M.

PG-73 MUHHUMAJIbHBIE TPEBOBAHHA K
KJIATIAHAM CBPOCA JJABJIEHUA

PG-73,1 HomycTUMOe AaBlIeHHE NpeIOXPaHUTENBHBIX
KJIAMaHoB.

PG-73.1.1 Knanans! c6poca faBneHUs JOJDKHEI ObIT THG0
TIpY>XHHHBIE MPAMOTO AEHCTBUA NPEAOXPAHUTEIbHBIE
KJIaNaHel, 1100 C MANOTHBIM YIIPaBIICHUEM.

PG-73.1.2 xnanauel cbpoca naBiaeHus NpHBOANMEIE B
JefCTBUE C MOMOILUBIO MUTAHUA, JO/DKHBI HCIIOIb30BaThCA
TONBKO I/l 060pyJOBaHHS U3 MPUIIOKEHUH, YKa3aHHBIX B
PG-67.4.1.

PG-73.1.3 peluaxHO-Tpy30BBI€ NPEAOXPAHUTENBHBIE
KJIaNaHbl IPSIMOTO JAeHCTBUSA; 10Ny CKAIOTCA.

PG-73 MINIMUM REQUIREMENTS FOR PRESSURE
RELIEF VALVES

PG-73.1 Permissible Pressure Relief Valves.

47. B xauecTBe NpeAOXpaHUTENbHBIX YCTPOHCTB
PUMEHAIOTCA:

a) peIYaXHO-TPY30BbIE IPEAOXPAHUTEILHBIE
KJ1anaHbl PAMOro JeicTBYS;

6) mpy>XUHHbBIE peJOXPaHUTENIbHBIE KIIaaHbl
NpsAMOro AeHcTBus;

B) UMITYJILCHBIE NIPEJIOXPAHUTENBbHBIE YCTPOICTBA,
COCTOSAIIME U3 UMITYJIbCHOTO KJanaHa u rlIaBHOro
NpeNOXPaHUTENbHOrO KiaNaHa;

r) IpenoXpaHUTeNbHbIE YCTPOIHCTBA C
paspyluaouiuMucs Mem6panamu (MeMOpaHHBIE
MpeaOXpaHHUTENBHBIE YCTPOICTRA).

47. The following equipment shall be used as
safety devices: :




PG-73.1.1  Pressure relief valves shall be either direct
spring-loaded safety valves, direct spring-loaded safety
relief valves, or pilot-operated pressure relief valves.

PG-73.1.2 Power-actuated pressure relieving valves
shall only be used for applications specified in PG-67.4.1.

PG-73.1.3 Deadweight or weighted lever safety valves
or safety relief valves shall not be used.

a) direct-acting lever-type weight-loaded
valves;

b) direct-acting spring actuated safety valves;
¢) pulse safety devices consisting of pulse valve
and main safety valve;

d) safety devices with rupture disks (pressure
safety elements).

57. Ha napoBbIxX KOTJaX ¢ pabo4uM AaBICHHEM
6onee 4 MIla (3a HCKITIO9EHHEM NIEPEABIKHBIX
KOTI0B ¥ KOTIIOB aponpon3BOAUTENIBHOCTRIO
MeHee 35 T/4) yCTaHaBIMBAIOTCA TOJIBKO
UMITYJILCHBIE NIpeJOXpaHuTENbHEIe KianaHsl. Ha
nepeABWKHBIX KOTEJIBHBIX YCTaHOBKaX HE
JIOMyCKAaeTCst yCTaHOBKA PhIYaXKHO-TPy30BBIX
NpeOXpaHUTENbHBIX KIANAHOB.

57. Steam boilers with operating pressure of up to 4
MPa (except mobile boilers and boilers with less
than 35 t/h steam production capacity) shall be
equipped with pilot safety valves only. For mobile
boiler plants, lever-type weightloaded valves
installation is not allowed.

PG-73.2 MuHuManbHble TpeOOBaHMS.

PG-73.2.1 Bee xianansl c6poca AaBleHUA JODKHEI OBITh
CKOHCTPYHPOBaHBI TAKUM 00pa3oM, YTo 0Tka3 kakoi-nu6o
YacTU HEe MOTYT MPeNATCTBOBATE CBOGOJHOMY U MOHOMY
c6poca mapa 4 BoAsl U3 KJIanaHa. kiianaHsl copoca -
JIaBJIEHUS JOJDKHBI HMETh CeJI0, HAKIIOHEHHOE 0/
M0OBIM yriioM Mexay 45 rpaa. u 90 rpaf., BKIIIOYHUTENBHO,
K LEHTPAJIbHOMN JINHUH JUCKA.

PG-73.2 Minimum Requirements.

PG-73.2.1 All pressure relief valves shall be so
constructed that the failure of any part cannot obstruct the
free and full discharge of steam and water from the valve.
Pressure relief valves shall have the seat inclined at any
angle between 45 deg. and 90 deg., inclusive, to the center-
line of the disk.

PG-73.2.2  KoHcTpykuus  JOJDKHA  BKJIIOYATh
HamnpaBJIAIOIIME MEXaHU3MBI, HeoOXOAHMBblE, HYTOOBI
ofecrneunTh yCTOH4MBYIO pabOTy ¥ TEPMETUYHOCTD.

PG-73.2.2 The design shall incorporate guiding
arrangements necessary to insure consistent operation and
tightness.

PG-73.2.7 B KOHCTpYKLMH KOpIyca KianaHa,
BHHMaHHEe JODKHO OBITh YIENeHO MHHHUMHU3ALUU
MOCAEACTBHI BOAHBIX OTIOXKEHHIA.

PG-73.2.7 In the design of the body of the valve,
consideration shall be given to minimizing the effects of
water deposits.

PG-73.2.9 JIomxHBI ObITH IPElyCMOTPEHBI CPEACTBA B
KOHCTPYKLMH BCeX KJIanaHOB Jfisi MCIONB30BaHHA B
COOTBETCTBUMH C HACTOALMM pa3f[ENOM, I repMeTH3aluH
BCEX BHEIUHMX pPerylMpOBOK. YTUIOTHEHUS JOMKHBI OBITH
YCTAaHOBJIEHEl H3rOTOBUTENIEM, €ro  YNOJTHOMOYEHHBIM

npejcTaBuTeNieM Il cOOPKM BO BpeMsl MepBOHAYAIBHON




Hactpoiiku. [Tocne 3aMeHsbI MpYHHBI K / MK TOCNIe Ay oLIei
KODPEKTUPOBKH, KJamaH JobkeH OBITh  oOmnevarad.
VIIOoTHEHUA OOJDKHBI OBITH YCTAHOBAEHBI TaKMM 00pa3oM,
9ro0Bl HE JOIMYCTHTh W3MEHEHHS perynmpoBku 0Oe3
HapylleHus IUIOMOBI M, KpOMe TOro, IUIOMOBI JOMKHEI
CIY)KHTh B  Ka4yeCTBe CpeACTBa  HAEHTH(UKALUH
H3rOTOBHUTENS, €r0 YIMOJHOMOYEHHOTO MPEACTABUTENS, U
c6opIMKa Jealoiero peryimpoBKy.

PG-73.2.9 Means shall be provided in the design of
all valves for use under this Section, for sealing all external
adjustments. Seals shall be installed by the manufacturer,
his authorized representative, or an assembler at the time of
the initial adjustment. After spring replacement and/or
subsequent adjustment, the valve shall be resealed. Seals
shall be installed in such a manner as to prevent changing the
adjustment without breaking the seal and, in addition, shall
serve as a means of identifying the manufacturer, his
authorized representative, or the assembler making the
adjustment.

PG-73.2.12 JIMHUM KJIallaHOB ¢ IMHJIOTHBIM
ynpaBieHHeM JMODKHBI OBITH HAJEeXKHO 3allMIUEHBI OT
3aMep3aHus.,

PG-73.2.12 The pilot sensing line of pilot-operated
pressure relief valves shall be adequately protected from
freezing. ‘ : ' :

50. KoHCcTpyKuus npucoeAMHNTENbHBIX
Tpy6OMpPOBOAOB MpeJOXPAHUTENBHBIX YCTPOHCTB
(mozBoAIKX, OTBOMALLMX U APEHAXKHBIX) JOJKHA
UCKJTIOYaTh BO3MOXHOCTE 3aMep3aHUs B HUX
paboueii cpepl.

Ipu ycTaHOBKE Ha OHOM NaTpyOKe WITH

" | . Tpy60npoBOE HECKOBKHX NPENOXPAHUTENBHBIX

YCTPOMCTB II0IUaAE ONepeYyHOro: CEYEHHA
natpy6ka nnu TpyGonpoBoaa JOKHA COCTABIIATE
He MeHee 1,25 cyMMapHOii momaau ceyeHus
YCTaHOBNEHHBIX Ha HEM Mpe1OXPaHUTENBHBIX
kitanaHoB. [1pu onpenenennu ceyeHus
NpHCOeIHHUTENBHOTO Tpy6OIpoBOAa JUTHHOM
6onee 1000 MM yYHTHIBaETCA 3HAYEHHE €TO
THUHEHRHOTO

COMPOTHBIEHUA (MOTEPH AABNEHU).

50. The design of connecting pipelines of safety
(supply, discharge and drain) devices shall prevent
operating fluid freezing in them.

If more than one safety devices are installed on the
same nozzle or pipeline, the cross-sectional area of
nozzle or pipeline shall be at least 1.25 times the
total cross-sectional area of safety valves installed
on them. For determination of section of connecting
pipeline of more than 1000 mm in length, its linear
resistance (pressure loss) shall be considered.

PG-73,3 BBIGOp MaTepHanoB.
PG-7 3.3.1 YyryHHsle cena U AUCKH HE JOMYCKAeTCs.

PG-73.3 Material Selections.
PG-73.3.1 Cast iron seats and disk s are not
permitted.

PG-73.3.2 Ilpuneraroumue NOBEpXHOCTH CKOJBXEHUS,
TaKUX KaK HaMpaBIAIOUIMX W JOUCKOB MJM JAepkaTesei
JUCKOB B 000HX CiTydyasX JOMXKHBI OBITH U3 KOPPO3HOHHO-

CTolikoro Matepuana. IIpy>XMHBI  BBITONHSAIOTCA M3
KOPPO3MOHHOCTOMKOTO ~ MaTepuana WIH  MMEIOLIEro
aHTUKoppo3uiitHoe  mokpbiTHe. Cemna W OHCKH




NpeJOXPaHUTENBHBIX KIaNaHOB JO/DKHBI OBITh H3TOTOBJIEHE
M3 MOAXOJAILIEro MarepHana, d4ToObl HPOTHBOCTOATH
KOPpO3HUH B XXKMAKOMH cpeze.

PG-73.3.2  Adjacent sliding surfaces such as guides
and disks or disk holders shall both be of corrosion-
resistant material. Springs of corrosion-resistant material or
having a corrosion-resistant coating are required. The seats
and disks of pressure relief valves shall be of suitable
material to resist corrosion by the lading fluid.




