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BBEOEHUE

Aperval - NWUAOTHbLIA perynsTop ans

CPEeOHEero U HWU3KOro AaBNeHUs

(Puc. 1).

Aperval sBRseTCs perynsartopom, Ko-

TOPbIA NPW MOBPEXAEHNN OTKPBIT, T.€.

OH OTKPLIT MPpW Creaytowmx YCrnoBusx:

- MOBPeXAeHWe rmaBHON MeMOpaHsl;

- MOBpexXaeHne MembpaHbl nNunoTa;

- MOBpeXOeHne cemna KnamaHa nunota;

- MOBPEXAEHWe B CUCTEME NUTaHNS
nunota.

ST perynaTopbl NPUropHbl ANs BCEX

OYNLEHHBIX M HearpecCUBHbIX ra3os.

Puc. 1 - Fig.1 -

OCHOBHbIE XAPAKTEPUCTUKU

- flonyctumoe pasnenue: 19,2 6apa
- Temnepatypa okpyxaiowein cpegsl: -10°C...+50°C

(Opyras Temnepatypa no 3akasy)
- Temnepatypa okpyxaiowein cpegsl: -20°C...+60°C
- [lnanasoH BxogHoro pasneHus bpe: 0,5 - 19 6ap
- [nanasoH BbixogHoro pasneHus Wh: 5 - 9500 m6ap
(B 3aBMCMMOCTM OT YCTAHOBMEHHOrO MUMOTa)
MuHuManbHbI nepenag aasneHni: 450 mbap
- Knacc tounoctn RG: pgo 2,5
- Knacc 3akpbiBatowero gaeneHus SG: go 5
- Pasmepbl DN: 1'- 1"1/2 - 2'- 2'1/2 - 3'- 4'- §"- 8"
- OnaHupl: knacc 150 RF cornacHo ANSI B 16.5 n PN 16
cornacHo UNI 2282 unn DIN 2633.
MopynbHas KOHCTpyKUMS perynsTopa faeneHus Aperval
[onyckaeT MOACOEAMHEHWE aBapuilHoro Monutopa PM 182,
KOTOPbIN TakXe Mpu MOBPEXOEHUM 3aKpbIT WK NpesoxpaHu-
TEMbHO-3aMoPHOro KnamnaHa W ryWwuTens Ha HEeKoTopbIX Kop-
nycax 6e3 nameHeHus rabapuToB W [EMOHTaXa perynsaropa.

MATEPWAIIbI - MATERIALS

INTRODUCTION

Aperval is pilot controlled pr essur e
regulator for medium and low pr es-
sure (Fig. 1).

Aperval is a "fail to open"r egulator
i.e. it opens in following conditions:

- br eakage of main diaphragm;

- br eakage of pilot diaphragm/s;

- br eakage of pilot seat valve;

- of feeding to the pilot loop.

These r egulators ar e suitable for use
with previously filter ed, non corrosive
gases.

MAIN FEATURES

- Design pr essur e: up to 19.2 bar

- Design temperatur e: -10°C +50°C (lower and upper
temperatur e available on r equest)

- Ambient temperatur e: -20 +60 °C

- Range of inlet pr essur e bpe: 0.5 to 19 bar

- Range of outlet pr essure Wh: 5 to 9500 mbar
(depending on installed pilot)

- Minimum working differ ential pressur e: 450 mbar

- Accuracy class RG: up to 2.5

- Closing pressur e class SG: up to 5

- Available size DN:  1"-1"1/-2"-2"1/>-3"-4"

- Flanging: class 150 RF according to ANSI B16.5 and
PN16 according to UNI 2282 or DIN 2263.

Modular design of pr essur e regulators Aper val allows

application of an emergency monitor "fail to close " PM

182 or a slam shut and silencer on the same body

without changing the face-to-face dimension also after

the installation of r egulator.

Kopnyc Jlutas ctanb ASTM A216 WCB pnsi Bcex pasbepos.
CdeponpansbHeliii HyryH GS 400-18 ISO 1083

Body Cast steel ASTM A 216 WCB for all sizes
Spheroidal graphite cast iron GS-400-18 ISO 1083

Koxyx MpokaTHas unu KoBaHHas LTAMMNOBaHHas CTanb

Cover Rolled or forged carbon steel

Mem6paHa BynkaHusupoBaHHasi peavHa

Diaphgram Vulcanized rubber

Cenno [MoKpbITasi HUKeNnem LWTaMnoBaHHas cranb

Seat Nichel plated carbon steel

YnnoTHeHus HuTpokayuyk

Sealing Nitril rubber

MpucoeanHeHs CornacHo DIN 2353 ouvHkoBaHHas yrnepoaucras cranb

Compr ession fittings According to DIN 2353 in zinc plated carbon steel

MpvBenéHHble Bhbille XapaKTepUCTUKN OTHOCATCS K CTaHpapT-
HOMY MCTONHEHM0. PerynsTopbl CO CrieumanbHbIMIA XapakTe-
pUCTMKaMK W MaTepuanamu MOryT NocTaBnsiTbCs MO 3anpocy.

Above listed featur es ar e relevant to standard execution.
tures and materials may be supplied upon r
cation.

Special fea-

equest for special appli-
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BblBEOP PErYJIATOPA

Bbibop pasmepa perynsitopa 06bl4HO [enaeTcsl Ha oc-
HoBe KoaduumeHta Cg knamaHa u KoauumeHTa
ckopoct notoka KG  (tabn. 1).

Pacxon rasa B OTKPbITOM MOMOXEHUM W PasnUyHbIe
paboune pexvmbl CBA3aHbl (HOPMYNON, rae:

Q = pacxon rasa B HM3/4

Pe = paBneHve Bxopga B 6ap (abc)

Pa = paBnexue Bbixoga B 6ap (abc)

A - korga koapmumenTel Cg n KG 1 BennyuHbl Pe
n Pa n3BeCTHbI:

A-1 B pokpuTudeckom pexume (Pe < 2Pa)

Q = KGy/Pa+(Pe - Pa)

Pe—_P
Q= 0,526-Cg°Pe°sen(K1 U)

Pe
A-2 B kpuTuyeckux ycrnosusix (Pe > 2Pa)
KG .
2
Q = 0,526¢CgePe

Q= Pe

B - Hao6opoT, korga BenuynHbl Pe, Pa n Q M3BeCTHbI,
10 BenuumHbl Cg n KG BbluncnsioTes no gopmyne:

B-1 B pokputnyeckom pexumve (Pe < 2Pa)

KG = — %
JPa«(Pe - Pa)
Cg = Q
0,526°Pe-sen(K1 Pe"Pa)
Pe

B-2 B kputnyeckux ycnosusx (Pe > 2Pa)

KG = 2:Q
Pe

Cg — L
0,526 *Pe

sen (cuHyc) npegnonaraetcs B rpagycax (DEG).

Furthermore "top entry design " allows an easy periodi-
cal maintenance without removing body from pipeline.

CHOOSING THE PRESSURE REGULATOR

Sizing of r egulator is usually made on the basis of Cg
valve and KG flow rate coefficients (tabel 1). Flow rate
at full open position and various working conditions,
are bound by the following for mula wher e:

Q = flow rate in Stm */h

Pe =inlet pr essur e in bar (abs)

Pa = outlet pr essur e in bar (abs).

A - When regulatory Cg and KG and values of Pe
and Pa ar e known:

A-1 in non critical conditions: (Pe<2Pa)

Q = KG./Pas(PePa)

Q = 0,526 ¢CgePeesen (K1

Pe - Pa)
Pe

A-2 in critical conditions: (Pe > 2Pa)

KG

Q= «Pe
2

Q = 0,526CgePe

B - Viceversa, when values of Pe,Paand Qar e
known calculate the values of r equired Cg or KG with:
B-1 in non-critical conditions: (Pe<2Pa)

KG= &
J/Pas(Pe -Pa)
Cg = Q
0,526-Pe-sen(K1 Pe_Pa)
Pe

B-2 in critical conditions: (Pe > 2Pa)

KG = 229
Pe
co. Q9
0,526 ¢Pe

The sen argument is intended in DEG

TAB/MULA 1 KO3®PULUMEHTbI KITAMAHA - VALVE COEFFICIENTS Cg, KG

HomuHanbHbIii puametp (DN) 25 40 50 65 80 100
Size (DN) 1" 1" ' 2" 2" /2 3" 4"

Koadchuument Cg - Cg Coefficient 584 1272 1978 3530 4525 6719
Koadhchuument KG - KG Coefficient 613 1335 2077 3706 4751 7055
Koadpmument K1 - K1 Coefficient 90 86 101 101 101 101




KoapgmumeHnt Cg uncneHHo CoOTBETCTBYeT pacxopmy notoka Cg coefficient corr esponds numerically to the value of
Bosayxa SCF/H B KpUTMYECKOM pexume npu MOAHOCTBIO OT- air flow in SCF/H in critical conditions with full open
KPLITOM perynsitope, npuaasneHan 1 u3b. atM. U Temnepa- regulator operating with an upstr eam pr essur e of 1
Type 15°C. psia at a temperatur e of 15 °C.
KoagmumeHnt KG ymucneHHo co- KG coefficient corr espond

OTBeTCTByesT/ pacxofy nmpupoaHoro A numerically to the value of natu-
rasa B HM/4 B KPUTU4ECKOM pe- ral gas flow rate in Stm */h in cri-

100
)KgMﬁﬂ;'gMe”?_I”':/IOCngeOHLKMpr'T%“g 0 tical conditions with full open
Ba%o 5’TeMpnerj)1aType 15°C . regulator operating with an
BHaveHus Cg n KG OTHOCATCA K upstream pr essur e Of% bar abs
MONHOCTbIO OTKPLITOMY PErynsTopy. at a temperatur e of 15 °C.
[arpaviva puc. 2 1asT Benuit- 60 Cg and KG values are r  elated to
. / a fully-open r egulator.

Hel Cg U KG KosthipumenTos B / Diagram of Fig. 2 gives the
40 /

Cg, Kg%

y

70

3aBUCMMOCTM OT MofbEMa MeM-

GpaHbl. values of Cg and KG coefficients
3HaueHns KO3(PHUUMEHTOB W 30 in function of diaphragm lift.
nogbéma MembpaHbl BblpaxaloT- 2 / Both coefficient values and

diaphragm lift ar e expr esses in
percentage of the maximum
value.

Csl_B MPOLEHTax OT MaKcuMarlb-
HOM BENMUYYHBI.
BbilweykasaHHble (opMynbl OTHO-

o 7{

CATCS K MPUPOQHOMY rasy C nnot- 0 10 20 30 40 50 60 70 80 90 100 Above for mulae ar e valid for
- . Apertura i i i
HOCTHO 0,61 MO OTHOWEHMIO K BO3 Puc. 2 - Fig. 2 Diapenamyie natural gas with a density gravity

of 0.61inr elation to the airand a
regulator inlet temperatur e of
15°C. For gases with a r elative specific gravity S and
temperature t in °C, value of flow rate calculated as
above, must be adjusted multiplying by:

LyXy 1 Npu BXOOHOW Temneparype

rasa nepeq perynsaropom 15°C.

[ing ra3oB C OTHOCWTENBHOM MAOTHOCTBIO S W Temnepary-
pon t°C, BenuymMHa pacxopa, BblYMCNEHHAS Kak YKasaHo
Bbllue, AOMKHA ObiTb CKOPPEKTMPOBaHA YMHOXEHWEM Ha:

Mogbém MemMOpaHsbl

175,8

J 1758
Fc =
S+(273,16 + 1)

Fc :J
S+(273,16 + 1)

Tabnuua 2 nokasblBaeT nonpaBoyYHble KO3MMULMEHTHI FC,
OTHOCSLLMECS K pasnuyHbIM rasam npu Temneparype 15°C.

Table 2 show corr ective factor Fc valid for several
gases at a temperatur e of 15 °C.

TAB/IMLA 2 NONPABOYHbIA KO3I®®ULIMEHT - CORRECTION FACTOR FC

Twn rasa Type of gas OtHocuTensHasi MNOTHOCTB - Specific gravity KoadhdpuumeHnt Fe - Factor Fc
Bosmyx Air 1.0 0.78
[ponaH Propane 1.53 0.63
BytaH Butane 2.0 0.55
Asot Nitrogen 0.97 0.79
Kunopog Oxigen 1.14 0.73
Yrnekucnbli ras Carbon dioxide 1.52 0.63

MpumeyaHue: 4T0ObI 36eXaTb 303NN U OrPaHNYNTL
YPOBEHb LYyMa, PEKOMEHOyeTCs OrpaHnuMBaTb CKOPOCTb
rasa Ha Bbixoge go 150 m/cex.

Caution: to obtain good perfor mance, to avoid erosion
phenomena and to limit noise level, itisr ecommended
to limit gas speed on outlet flange to 150 m/sec.

Gas speed on outlet flange may be calculated with fol-

CKopocTb ra3a Ha BbIXO@E OMpenensieTcs no cregyrowei
(hopmyne:

Q _1-0,002¢p
DN? 1+p

V = 345,92 ¢

roe:
V = ckopocTb rasa B m/cek

Q = pacxop rasa B HM3/y

DN = HOMMHambHbIN OMaMeTp perynaropa B M
p = [aBneHue Ha Bbixoge B HGapax

Ons 6GbICTPOro BbIYUCIIEHUS pacxofa rasa CMOTpU
Tabn. 4, roe npuBedeHbl BbIYUCTIEHHbIE PACXOfbl
MPW PasfnyHbIX PeXumMax.

lowing for mula:

Q ,1-0,002ep
DN? 1+p

V = 345,02 ¢

where:

V= gasspeedin m/sec

Q =gasflowinStm */h

DN = nominal size of r egulator in mm

p = outlet pressure in barg

For a quick calculation of flow rate see table 4 wher
capacities calculated in various working conditions ar
indicated.

e
e
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MMNOTHAA CUCTEMA
- Munotsl

Perynsatopsl Aperval ocHawatotcs nunotamu cepumn 300,

nepeYnCneHHbIMN HKe:

- 301/A ¢ puanasoHom pasneHuss Wh: 6 po 270 mbap

- 301/A/TR ¢ puanasoHom pasneHuss Wh: 100 go 2000
mbap

- 302/A ¢ puanasoHom pasneHust Wh: 0,8 go 9,5 6ap

ST NunoTbl pa3pabatbiBaloTs Ha OCHOBE MPUMEHSEMbIX
perynstopos aasneHuit. Munot cepun P90 BbINONHEH CO

BCTPOEHHbIM [pOCCeneM C (uUibTPOM Ha BXOfe.

Ha puc. 3 npusegeHa cxema CUCTEMbI MuroTa.
- Mpubopsl

Cuctema nunota MOXeT coaepxatb crepylolme
npuéops!:

- gononHuTenbHblin unetp CF14

- BOAOMOINOTUTENbHLIN (UILTP

Puc. 3 - Fig.3

[aBneHns - Pressures

. BxogHoe - Inlet
I:' BbixogHoe 6- Outlet

I:' Perynupyemoe 6- Control

BCTPOEHHbIA WYMOMOINOTUTESb

310T npubop NO3BONSET 3HAYNTENBHO YMEHbLATL YpO-
BEHb lyMa MpV pedyLupoBaHuM rasa, ecnv B 9TOM
€CTb HeobxognmocTb (puc. 4).

KpuBast Ha puc. 5 nokasbliBaeT 3(EeKTUBHOCTb MpUMe-

HEHUs WyMOMNOrnoTUTENs B PaboynxX YCnoBUSIX.
Perynatop pasneHus Aperval MOXET ObITb 3aKasaH W

13roToBNieH CO_BCTPOEHHbIM LIYMOMNOrNOTUTENEM B [BYX

BapuaHTax, ¢ M3K unn aBapuiHbIM perynsTopom.

Mopenb perynsitopa o BCTPOEHHbIM LyMONOrNOTATENEM

c aBapunHbiM perynsTtopom unn M3K umeet npeumy-

LleCTBO, KOTOPOE COCTOWT B TOM, YTO BCE MOXET ObITb

PILOT SYSTEM

- Pilots

Aperval regulators ar e equipped with pilot series 300
as below listed:

-301/A set pressur e range Wh: 5 to 100 mbar

- 301/A/TR set pr essur e range Wh:100 to 2000
mbar

-302/A set pressur e range Wh: 0.8 to 9.5 bar

These pilots ar e designed to with stand the design
pressur e of the r egulator. Pilot system is completed
with adjustable r estrictor AR73 with an inlet filter .
Fig. 3 shows a pilot system schema.

- Accessor 'y

Pilot system may be completed with below listed
accessor y:

- supplementar vy filter CF14;

- deydrator filter .

INCORPORA  TED SILENCER

This device per mits a considerable r eduction in the
level of noise produced by the gas pr  essur e reducing
whenever it may be a problem because of particular
conditions (Fig. 4).

Curve in Fig. 5 shows the efficiency of silencer in spe-
cified working conditions.

The Aper val pressur e regulator can be supplied with an
incorporated silencer in both the standard version, or
with slam shut or with emergency monitor . The incor-
porated-silencer model, like the one with the emrgency



CMOHTMPOBAHO HErNOCPEACTBEHHO Ha perynatope 6e3

ero leMoHTaxa u3 Tpybonposopa.

Co BCTPOEHHbIM LymonornotureneM KoadguuneHt Cg
PerynaTopa Heckonbko MeHblue, YeM 6e3 Hero.
PepyunpoBaHne W MOHTaX perynsropa fBNSTCS TakuMu
Xe, KaK 1 ansg o6bl4HbIX PEerynsTopos.

YpoBeHb Wwyma -Noise level

Puc. 4 - Fig.4

MOHUTOP

MoHMTOP - 3TO aBapuiHbIii PErynsaTop, KOTOPbIA BKIHO-
yaeTcsi B paboTy, eCnu rMaBHbIA PErynsTop no3BonseT
YBENUYEHNE BbIXOOHOrO MABMNEHMS BbIlWE YCTAHOBMNEHHO-
r0O B KOHTPOMbHOM perynsrope.

[ns BbINONHEHWS 3TOr0 TpebOBaHWS UMEEeTCs fiBa arb-
TEPHATUBHBIX PELIEHNs; BCTPOEHHbIA MOHWUTOP MNH
CMOHTWPOBAHHbLIA OTAENBHO MOHUTOP MOCE [MaBHOMO
perynsropa.

BCTPOEHHbIAA MOHUTOP CEPUN PM 182

B atom cnydvae aBapuiHblii perynsTop (MOHUTOP)
HAXOMWUTCSl Ha Kopryce rmaBHOrO perynsTopa (puc. 6).
Moatomy oba perynsropa WMEKT OfuH o6wWwuiA Kopnyc,
HO:

- OHW YNpaenslTC [BYMS PasnNyHbIMU - NANOTaMM
W OBYMS PasnMyHbIMU CEPBOMOTOPAMY;

- OHU BO3OENCTBYIOT Ha pas3nuyHble céana KnanaHa
0fHOro Kopnyca.

3HaueHuns Koaduumentos Cg n KG cuctembl gopmu-

pytoTCs:

- Koa(uumeHTamn Apeeval;

- KO3((ULMEHTAMN BCTPOEHHOrO MOHUTOpa PM 182,
3Ha4YeHUst KOTOPbIX MPUMEPHO paBHbl 95% OT KO3(-
(PMUMEHTOB CTaHOAPTHOrO perynsropa.

[MpenMyLLeCTBOM 3TOTO PeLleHns SBRSeTCS TO, YTO
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monitor or slum shut, has the advantage that it can be
added to any Aper val already installed without needing
to alter the piping.

Whit built-in silencer the Cg valve coefficient is only sli-
ghtly lower than the corresponding version without
silencer.

The pr essur e reduction and adjustment method is the
same as for the nor mal regulator.

[eunbennbl - dBa

Bes | wymonornorutens - Nat silenced
]
_~"| C wymonofnomtenewm|- Silehced
/ / ,
I/ ApervalDn2 "
Pe =16 bars
/ Pa=0,1 Bars

0 100

900
HM3/Y - Stm3/h

200 300 1000 1100

Pacxop rasa - Flow rate

400 500 600 700 800

Puc. 5 - Fig.5

MONITOR

The monitor is an emercengy r egulator which comes
into operation if main r egulator allows downstr eam
pressur e to incr ease up to monitor set pressur e.

To fulfil these r equirements two alter native solutions
may be introduced: an incorporated monitor or an
in-line monitor.

PM 182 SERIES INCORPORATED MONITOR

In this case the emercency r egulator (monitor) is

directly assembled to the body of main regulator

(Fig. 6). Both pressure r egulators, therefore, use

same valve body but:

- they ar e gover ned by two differ ent pilots and by
separate ser vomotors;

- they operate on differ ent valve seats on same
body.

The Cg/KG coefficients of the system composed by:

- Aper val;

- PM 182 incorporated monitor

are approximately 95% of standard Aper

cients.

A big advantage of described solution is that appli-

val coeffi-
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npumeHeHne PM 182 moxeT ObiTb BbIMOMHEHO Ha yXe
CMOHTMPOBaHHOM B niHMi0 Aperval.

cation of the PM 182 incorporated monitor can be
done on a standard Aper val already installed,
without any alter nations to the pipeline.

MOHUTOP HEMNOCPEACTBEHHO B NIMHUU

B aTOM cnyvae MOHWTOpP ycTaHaBnuBaeTcs nepen
rMaBHbIM perynsTopoM. B 3aBucumoctn o1 cneuu-
(ukaumm 06CnyXmBaHNs, MOHUTOPOM MOXET ObITh:
- perynsatop AasneHns Reval 182 (cm. cootBeT-
CTBYIOWMA KaTanor)

- perynatop AasneHns Aperval, WoeHTUYHbIN
rMaBHOMY perynsropy.

YCKOPWUTENDb

Korga B Ka4yectBe MOHMTOpPa WCMOMb3YETCs Perynsrop
Reval 182 wnu BCTpOeHHbI MoHuTop PM 182, ons
YBENMYEHNS YYBCTBUTENLHOCTU MOHMTOpA
npu c60sx B paboTe rmaBHOrO perynsro-
pa Ha MOHMTOPE MOXET ObiTb YCTAHOB-
neH yckoputensb (puc. 7).
Bbixop rasa aToro ycTtponcTBa OT Kame-
Pbl YNPaBRSIOWEro AaBfneHUs OCHOBaH Ha
curHane faeneHns nocne perynsropa,
obecneunsaet 6onee GbiCTpoe cpabartbl-
BaHWe MOHMTOpA: YCTaHOBKa akcenepa-
TOpa AOMKHA ObiTb BbIWe, YeM OAMH
MOHUTOP.
CyuwectsytoT fBa TMna:
- M/B pnanasoH paenenus Who:

15 + 600 mbap
- M/A pgnana3oH paBneHus

HaunHaetca ¢ 0,55 Gap.

Puc.4 - Fig.4

IN LINE MONITOR

In this solution, the monitor is installed upstr eam
main regulator. Depending on ser vice specification,
the monitor may be chosed from:

- pressur e regulator Reval 182 (see r elevant catalo-
gue);

- pressur e regulator Aper val, identical to main regu-
lator.

ACCELERATOR

When as monitor , the r egulator Reval 182 or incor-

porated monitor PM 182 ar e used, the r esponse
time of monitor, due to faulty operation
of main r egulator, can be accelerated
by installing on accelerator on the

emergency r egulator (Fig. 7).

Based on downstr eam pr essur e signal,
w8 this device exhausts gas from monitor
ACCELERA TOR - motorization chamber allowing a mor e
rapid inter vention of monitor: accelera-
tor setting must be higher than moni-

: tor's one.

‘A Two type ar e available:

- M/B pr essur e set range Who: 15 to
600 mbar;

- M/A pr essur e set range starting from
0.55 bar .

A =BbixopgHoe [aBneHne - Downstream pressure
B=[aBneHue ot nunota - Motorization

C=Bbixog rasa - Exhaust

Puc.7 - Fig.7



NPEOOXPAHUTENbHO-3AMOPHBINA KNAMAH

310T npnbop BbICTPO OcTaHaBnMBaeT NoToK rasa (SAV),
eCn [aBneHne 3a pPerynsTopoM CTAHOBUTCS Bhbile
YCTaHOBMEHHOro. ITOT Npubop npepycMaTpuBaeT PyyHON
nyck B paboTy nocne OCTaHOBKM.

BCTPOEHHbIN NMPEAOXPAHUTE/IbHO-3AMOPHBIA KNAMAH

VB 93 moxeT ObiTb YCTAHOBNEH HA MOHUTOpE UMK Ha
rmaBHomM perynsTope Aperval (puc. 8).3HayeHns Koadgu-
uventoB Cg n  KG, dopmupyrowmecs u3 KoappuumneHToB
Aperval n VB93, npnbnuautensHo pasHbl 85 % 0T aHa-
NOTMYHbIX Ans cTaHpapTHoro Aperval.

MpumeHeHne M3K VB3 BO3MOXHO Ha YyxXe YCTaHOBMeEH-
Hom perynsTtope Aperval 6e3 ero gemoHTaxa u3 Tpybo-
npoeoga.

MmaBHbIMM 0COBGEHHOCTAMM 3TOrO npubopa ABNAKTCS:

- gonycTumoe paeneHue: 19.2 Gapa ons Bcex peTanein

- ToyHoCTb: (AG) +1% OT 3HA4YeHMs YCTAHOBMEHHOMO [aB-
NEeHnst Npu YBENMYEHWUM [aBneHnst u +5% npu ymeHblue-

HUM aBneHns
- YPaBHOBELEHHLIN 3aTBOP, KOTO-
Pblil [ONYCKAEeT PY4Hyl0 nepepe-
rynupoeky 6e3 HeobxomumocTh
baiinaca B paboyem COCTOSHWM
- cpabatbiBaHWe Npu yBENUYEHUM
Wnnn yMeHbLIEHN [aBneHus

- KHOMKa Py4HOro ynpaeneHms

- MHEBMaTN4YeCcKOe UMW 3NeKTpo-
MarHUTHOE [MC TaHLMOHHOe
ynpasnexns - no Tpe6oBaHMIO

- Manble rabaputbl

- nérkoe obcnyxueaHue

- BO3MOXHOCTb MPUMEHEHNS YCT-
POMCTB NSl AWUCTaHLMOHHOIO
ynpasneHns

Tabnuua 3 npuBoOAUT BO3MOXHbIE
OnanasoHbl faBneHns.

SLAM SHUT

This device immediately stops gas flow (SA V) if down-

stream pr essur e rises up its pr essur e set.

This device can also be activated pr  essing a push but-

ton.

INCORPORATED SLAM SHUT VB 93

VB93 can be incorporated on monitor or on main

Aperval regulator (Fig. 8). The Cg/KG coefficients of

the system composed by Aper val and VB93 ar e about

85% of standard Aper val coefficients Application of the

VB93 slam shut can be done to the Aper  val regulators

already installed without any alternations to the pipeli-

ne.

Main characteristics of this devicear e:

- design pr essur e: 19.2 bar for all parts;

-accuracy: (AG) +1 on the value of the pr  essur e setting
for pressure increasing and £5% for pr essure
decr easing;

- balanced plug which allow manual r  esetting without
need of by pass in any working condition;

- inter vention on pr essur e incr ease
and/or decr ease;

- manual push-botton control;

- option for pneumatic or electro-
magnetic r emote control;

- small overall size;

- easy maintenance;

- possibility of application of devi-
ces for inter vention remote signal
(contact switches or pr oximity
switches).

Table 3 draws the available pr

sure switches.

es-

Puc. 8 - Fig.8

TABMIUUA 5 PENE OJABJIEHUS ONS M3K VB 93-SB 82 - ASLAM SHUT PRESSURE SWITCHES

Pene paeneuus - Pressure switch VB 31 VB 32 VB 33
OvanasoH gns yeenuyenuss Pmakc.
Setting range for incr ease of Pmax
Paboyee paBnexve B 6ap 22 + 1200 0,75 +5 2 =105
Worki in b,
A R e OvanasoH gng ymeHblueHus PmuH.
Setting range for decr ease of Pmin
10 + 905 0,15 = 2,7 0,75 =+ 58

MOHTAX

Ons Toro, 4tobel perynatop Reval 182 pa6ortan Hop-
MarnbHO, HEOBXOOUMO BbIMONMHUTL TPEBOBAHUS MO MOHTa-
Xy Tpybonposoga 1 CUCTEMbI MUMoTa.

91 TpeboBaHus cnepytowme:

a) ouMcTKa: ras, NoCTynarwowWmiA U3 rmasHoOro Tpydonpo-
BOAa [OMKEH OblTb OYWLEH COOTBETCTBYIOWMM 0bpa-
30M; TaKXe PEeKOMEHOYeTCs O4MCTUTb TPybonpoBOd A0
perynsatopa;

6) COOpHWMK [ns KOHOeHcaTa: MHOrha MPUPOLHbIA ra3 co-
OEPXUT HEOONbLLOE KOMMYECTBO TSHKENBIX YrNEBOJOPOMOB,

INSTALLATION SPECIFICATION

To operate corr ectly Aper val regulator, certain specifi-
cations must be followed during installation with
regard to the main circuit and the pilot supply pipe.
These rules may be summarized as follows:

a) filtering: the gas arriving from the main pipeline
must be adeguately filter ed; it is also advisable to
make sur e that the pipe upstr eam from the r egula-
tor is perfectely clean and avoid residual impurities;

b) condensation collector: natural gas sometimes
contains traces of vapour -state hydrocarbons that
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KOTOpble BAMSIOT Ha HOPManbHyl paboTy nunoTa,
noaToMy COOPHWK KOHAEHcata M cucTema npopyBKM
[OMKHbI HAXOOUTLCS NEPed PErynmpyemMbIM APOCCENEM;
B) MOACOEOMHEHWE UMMYNbCHBIX TPYOONPOBOQJOB: ANs
npaBuibHOW paboTbl UMNYNLCHbIE TPYOOMPOBOM
[OMKHbI ObITb NOAKMIOYEHbI B ONpedenéHHbIX MecTax.
Mexgy perynstopom U mocrnegytowen TOUYKON nog-
COEMVHEHNST UMMYMbCHOrO TPYBOMPOBOaa PaccTosiHne
OOMKHO ObITb > YeTblpéX OuMameTpoB TPyGbl; nocne
MecTa MOPKMIYEHNs UMNYNbCHOrO TpybonpoBomda
[OMKHO ObITb PacCTosiHWe > [BYX OMaMETPOB
cBO6OHON TPYObl 6€3 MOLKMOHEHMUIA.

OMUCAHUE 3AKA3A

PekomeHpyeTcsi cnegyiowee onucaHve ons 3akasa:

- Perynartopa

Aperval - pasvep ¥ TMn (raHua - BXOOHOE [aBneHne
(6ap) - BbixOmHOe maBneHue (6ap) - pacxod rasa B
HM3/4 - VN rasa.

Mpumep: Aperval - DN 2" - ANSI 150 RF - Pe=0,5 go
5 6ap - Pa= 20 6ap - Q=500 - npupogHblil ras.

- Monutop

Korga TpebyeTcs ucnonb30BaTb MOHUTOP HEMOCPencT-
BEHHO B NIMHAW, WCTIOMb3YIOT OMWCAHWe CTaHAapTHOro
perynaTopa. [ns BCTPOEHHOrO MOHUTOpPA HeobXodumo
Ucnonb3oBaTh Credylolee onucaHue:

BCTPOEHHbI MOHUTOP 182, pa3mep, BbIXOQHOE [aBneHue
B Gapax.

Mpumep: PM 182 - DN 2" - Pa=30 mbap.

- BetpoeHHbiii N3K

VB 93 - pa3vep MembGpaHHOro npusofa - (HUKCUPOBaH-
Hoe pgaBneHue Pmin un Pmax.

Mpumep: VB 93 - DN 2" mop.VB 31 - Pmax 50 mb6ap
(He cpabatbiBaeT npu MOHWKEHUN [aBNEHUS).

- BcTpoeHHbIi wymonornoTutens

Pa3mep BCTPOEHHOrO LIyMOMOrMOTUTENS.

Mpumep: DB 93 - DN 2"

- Munotbl

30./.MunoT - ¢mkcmpoBaHHoe faBneHne B 6ap - Tpeby-
emblil A1anasoH [ns PerynupoBaHus AaBheHns.
Mpumep: Munot 301/A, Pas=20 mbap, Wa=8 + 30 6ap.

Mpn 3akase 3anacHbIX Yactel HeobXoguMo ykasatb
HOMEp cepuu.

TAB. 4 - NTPON3BOAUTEJIbHOCTb

Perynstop - Regulator Aperval DN=25mm Cg=>584 K1=90

can interfer e with the corr ect operation of the pilot;
a condensate collector and purge system must
therefore be fitted upstr eam from the pr eregulator
supply line;

¢) impulse take-off: for corr ect operation, the impulse
take-off must be in the right position.  Between the
regulator and the downstr eam take-off ther e must
be a lenght of pipe  four times the diameter of the
outlet pipe; beyond the take-off, ther e must be a
further length of pipe  twice the same diameter .

ORDERING DESCRIPTION

Following description for orderisr eccomanded:

- Regulator

Aperval - size and type of flange -up  stream pressur e
(bar) - downstr eam pr essur e - flow rate (Stm */h) - type
of gas.

Example: Aper val- DN 2 " - ANSI 150 RF - Pe = 0.5

to 5-Pa =20 bar - Q=500 - natural gas.

- Monitor

When ordering the in-line monitors, use the same
description as for the standard r  egulators.

For the incorporated monitors use the following
description: incorporated monitor 182 - size - down-
stream pr essur e.
Example: PM 182 - DN 2
- Incorporated slam-shut
V/B93 - size control head model - setting of min P -
setting of maximum P .

Example:VB93-DN2 "-mod. VB31-maxP 50
mbar (no inter vention for pr essur e reduction).

- Incorporated silencer

Incorporated silencer size.

Example:DB93-DN2 ",

- Pilots

30./. Pilot - setting in bar -r  equired range for r egula-
ted pressure.

Example: 301/A Pilot-Pas=20-W  a=8to30bar .
When spar e parts ar e order ed, serial number must be
added.

" -Pa=30mbar .

TAB. 4 - CAPACITY TABLE

— BuixogHoe maBneHne B 6ap (M36bIT.) - Outlet pressure (barg)

g 0.02 0.05 0.10 0.50 1.50 2.00 4.00 5.00 9.50
2 050 360 351 336 =
2g 070 440 433 422 269 E
5 2.00 926 926 926 828 728 553 £
= 4.00 1540 1540 1540 1540 1540 1379 1289 %
c3 5.00 1847 1847 1847 1847 1847 1847 1654 1104 z
5 § 7.00 2461 2461 2461 2461 2461 2461 2461 2018 1739 [t
a 3 10.00 3383 3383 3383 3383 3383 3383 3383 3383 2949 m z
a2 1200 3997 3997 3997 3997 3997 3997 3997 3997 3997 2540 =
§ 16.00 5226 5226 5226 5226 5226 5226 5226 5226 5226 4314 z
o 19.00 6148 6148 6148 6148 6148 6148 6148 6148 6148 5428 g
276 285 298 407 543 680 816 1366 1643 2901 3
Pacxog npu ckopoctn Bbixoga rasa 150 m/cek - Flow rate for outlet speed of 150 m/sec &




Perynsitop - Regulator Aperval DN =40 mm Cg=1272 K1=86

fasneHue Bbixopa B 6ap (M3bbIT.) - Outlet pressure (barg)

= 0.02 0.05 0.10 0.50 1.00 1.50 2.00 4.00 5.00 9.50
€ 050 757 739 706 =
§ = 0.70 929 915 889 562 §
o & 200 2016 2016 2016 1758 1534 1157 £
S o 4.00 3354 3354 3354 3354 3354 2926 2724 =
S % 5.00 4023 4023 4023 4023 4023 4023 3510 2312 %
S X 7.00 5361 5361 5361 5361 5361 5361 5361 4260 3654 [
Fi e 1000 7368 7368 7368 7368 7368 7368 7368 7368 6245 2317 z
i3 12.00 8707 8707 8707 8707 8707 8707 8707 8707 8707 5324 <
§ 16.00 11383 11383 11383 11383 11383 11383 11383 11383 11383 9110 z
= 19.00 13390 13390 13390 13390 13390 13390 13390 13390 13390 11508 =
708 729 763 1042 1390 1740 2090 3497 4205 7426 | &
Pacxog npu ckopocti Bbixoga rasa 150 m/cek - Flow rate for outlet speed of 150 m/sec &
Perynsatop - Regulator Aperval DN = 50mm Cg=1978 K1 =101
[aBneHue Bbixopa B 6ap (u3bbIT.) - Outlet pressure (barg)
- 0.02 0.05 0.10 0.50 1.00 1.50 2.00 4.00 5.00 9.50
3 050 1319 1291 1239 =
2= 0.70 1597 1577 1540 1010 §
;§' 2.00 3135 3135 3135 2969 2664 2063 £
R 4.00 5216 5216 5216 5216 5216 4941 4680 =
S 3 5.00 6256 6256 6256 6256 6256 6256 5927 4120 %
kS % 7.00 8337 8337 8337 8337 8337 8337 8337 7347 6429 &
ﬁ ® 10.00 11458 11458 11458 11458 11458 11458 11458 11458 10628 4203 =
& % 12.00 13539 13539 13539 13539 13539 13539 13539 13539 13539 9451 <
5 16.00 17701 17701 17701 17701 17701 17701 17701 17701 17701 15691 :
& 19.00 20822 20822 20822 20822 20822 20822 20822 20822 20822 19514 =
1106 1138 1193 628 2172 2718 3265 5464 6570 11603 | &
Pacxop npu ckopocTi Bbixofa rasa 150 Mm/cek - Flow rate for outlet speed of 150 m/sec &
Perynsitop - Regulator Aperval DN =65mm Cg=3530 K1=101
DOaBnenve Bbixopa B 6ap (M36bIT.) - Outlet pressure (barg)
= 0.02 0.05 0.10 0.50 1.00 1.50 2.00 4.00 5.00 9.50
8 050 2353 2304 2212 =
2= 070 2850 2814 2748 1802 £
;@' 2.00 5594 5594 5594 5298 4754 3681 g
S 4.00 9308 9308 9308 9308 9308 8818 8351 =
f S 5.00 11165 11165 11165 11165 11165 11165 10578 7352 %
5 % 7.00 14878 14878 14878 14878 14878 14878 14878 13112 11474 [
'5 ® 10.00 20449 20449 20449 20449 20449 20449 20449 20449 18967 7501 i
&z 1200 24162 24162 24162 24162 24162 24162 24162 24162 24162 16866 <z
EEG 16.00 31589 31589 31589 31589 31589 31589 31589 31589 31589 28002 z
= 19.00 37160 37160 37160 37160 37160 37160 37160 37160 37160 34826 =
1869 1924 2016 2751 3671 4594 5518 9234 11103 19609 | 3
Pacxon npu ckopoctut Bbixoga rasa 150 m/cek - Flow rate for outlet speed of 150 m/sec o
Perynsitop - Regulator Aperval DN =80 mm Cg=4525 K1=101
[aenenue Bbixoma B Bap (36bIT.) - Outlet pressure (barg)
= 0.02 0.05 0.10 0.50 1.00 1.50 2.00 4.00 5.00 9.50
‘n’z; 0.50 3016 2953 2835 =
% = 0.70 3653 3607 3523 2310 g
ag 2.00 7171 7171 7171 6791 6094 4718 £
S m 4.00 11932 11932 11932 11932 11932 11303 10705 2
? % 5.00 14312 14312 14312 14312 14312 14312 13560 9425 %
S X 7.00 19072 19072 19072 19072 19072 19072 19072 16808 14708 [
% o 10.00 26213 26213 26213 26213 26213 26213 26213 26213 24313 9616 {
&% 1200 30973 30973 30973 30973 30973 30973 30973 30973 30973 21620 <
é 16.00 40493 40493 40493 40493 40493 40493 40493 40493 40493 35895 z
= 19.00 47634 47634 47634 47634 47634 47634 47634 47634 47634 44643 g
x
2T P pacuon tpw cxopocr Suona rasa 150 wicek - Flow rate for outiet speed of 150 mvsec o0 27t |8
Perynsitop - Regulator Aperval DN =100 mm Cg=6719 K1 =101
[aenenne Bbixoga B 6ap (M36bIT.) - Outlet pressure (barg)
= 0.02 0.05 0.10 0.50 1.00 1.50 2.00 4.00 5.00 9.50
“é 0.50 4479 4385 4210 B
2> 070 5424 5356 5231 3430 E
58 2.00 10649 10649 10649 10084 9049 7006 £
K= 4.00 17717 17717 17717 17717 17717 16784 15896 2
f % 5.00 21251 21251 21251 21251 21251 21251 20134 13995 %
5% 7.00 28319 28319 28319 28319 28319 28319 28319 24958 21839 [
% oy 10.00 38922 38922 38922 38922 38922 38922 38922 38922 36102 14278 I
&% 12.00 45990 45990 45990 45990 45990 45990 45990 45990 45990 32103 %
é 16.00 60127 60127 60127 60127 60127 60127 60127 60127 60127 53299 z
= 19.00 70730 70730 70730 70730 70730 70730 70730 70730 70730 66288 g
4423 4554 4771 6511 8690 10873 13061 21856 26280 46413 | 8
o

Pacxop npu ckopoctit Bbixofa rasa 150 m/cek - Flow rate for outlet speed of 150 m/sec

m




FABAPUTHBIE PASMEPbI B Mm - OVERALL DI MENSIONS in mm

Pasmep (DN) 25 40 50 65 80 100
Size 1™ I2 2" 'I2 3
S (%) 183 223 254 276 298 352
A 282 317 33 341 346 429
B 292 327 323 351 356 439
C 88 113 120 133 142 180
D 118 143 155 168 182 230
E 160 160 160 160 160 160
F 178 178 178 178 178 178
G 115 115 115 115 115 115
H 370 430 433 474 488 950
X @e10x@i8  Bpixnon nunota - Pilot exhaust
t @e10x@i8  WmnynscHas TpybKka - Downstream sensing line

BEC B kr - WEIGHTS in Kgf
| 20 30 34 45 57 110

(*) Pasmep cnanues: PN 16/25/40, ANSI 150.
() Face to face dimensions referred to flange: PN 16/25/40, ANSI 150.



FABAPUTHBIE PA3SMEPbI B MM - OVERALL DIMENSIONS in mm

APER VAL +PM 182

- C - ' =
.. N - - 2] -
Pasmep 25 40 50 65 80 100
(DN)
Size 1" 1" /2 2" 2" '/ 3" 4"

S (%) 183 223 254 276 298 352
A 282 317 313 341 346 429
B 269 300 300 374 379 414
C 375 375 375 495 495 495
D 329 385 385 474 484 537
E 160 160 160 160 160 160
F 178 178 178 178 178 178
G 292 327 323 351 356 439
H 551 617 613 715 725 843
L 243 315 315 364 369 404
M 300 300 300 350 350 350
N 306 306 306 310 310 310
X DuaplOx Pew8  Bbixnon nunota - Pilot exhaust

t DuaplOx Tew8  MMnynbcHas Tpybka - Downstream sensing line

W DuaplOx Jeu8  Boixnon yckoputens - Accellerator exhaust

BEC B Kr - WEIGHTS in Kgf
41 53 69 72 87 110

(*) Pasmep tnaHues: PN 16/25/40, ANSI 150.
(*) Face to face dimensions r  eferred to flange: PN 16/25/40, ANSI 150.
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FABAPUTHBIE PA3SMEPbI B Mm - OVERALL DIMENSIONS in mm

APER VAL +VB93

Pasmep 25 40 50 65 80 100
(DN)
Size 1" 1" /2 2" 2" '/ 3" 4"
S(* 183 223 254 276 298 352
A 292 327 323 351 356 439
B 292 327 323 351 356 439
C 145 154 161 178 185 404
D 212 246 255 292 322 636
E 160 160 160 160 160 160
F 178 178 178 178 178 178
G 115 115 115 115 115 115
H 427 471 474 519 531 833
L 98 98 146 146 146 146
M 194 215 219 322 246 263
N 125 125 125 125 130 130
X  DuaplOX Jew 8 Boixnon nunota - Pilot exhaust
t DuaplOx Tew8  VMNynbcHas Tpybka - Downstream sensing line

BEC B Kr - WEIGHTS in Kgf
| 22 32 35 46 59 113

(*) Pasmep ¢naHues: PN 16/25/40, ANSI 150.
(*) Face to face dimensions r  eferred to flange: PN 16/25/40, ANSI 150.



FABAPUTHBIE PA3SMEPbI B MM - OVERALL DIMENSIONS in mm

APER VAL +PM 182

Paamep 25 40 50 65 80 100
(DN)
Size 1" 1" 2 2" 2" '/, 3" 4"
S (¥) 183 223 254 276 298 352
A 449 511 507 577 601 678
B 459 521 517 587 611 688
C 88 113 120 133 142 180
D 118 143 155 168 182 230
E 220 295 295 325 330 390
F 178 178 178 178 178 178
G 115 115 115 115 115 115
H 594 665 668 755 786 1082
M 120 158 158 173 175 205
X Duapl0x Pew8  Bbixnon nunota - Pilot exhaust
t DueplOx Tew8  MMMynbcHas Tpybka - Downstream sensing line

BEC B Kr - WEIGHTS in Kgf
| 31 41 68 75 100 178

(*) Pasmep cnanues: PN 16/25/40, ANSI 150.
(*¥) Face to face dimensions r  eferred to flange: PN 16/25/40, ANSI 150.
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