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1 HA3HAYEHUWE U OBINACTb NPUMEHEHWA MBW

1.1 HacToawun OKYMEHT yCTaHasnuBaeT METOAUKY BbINOMHEHUN namepeHuin (MBIA) mMaccoBoOw KOH-
LeHTpaumn 1 onpeaeneHns maccosoro sbibpoca sarpasHaiowux sewects (3B) B oTxogsiumux razax Tonnu-
BOCKUraloLnX yCTAaHOBOK C MOMOWDbIO MNEPEHOCHbLIX aBTOMaTU4ECKUX MHOroXaHanbHbIX ra3oaHanvuaaTopos
«AA-16», «OdAI-500» n «JAM-510», npegHasHavyeHHbIX AN u3Meperuil MaccoBon KoKueHTpayun (06bem-
HOW Zonu) BEWeCTB, ykadaHHblX B Tabnuuyax 1.1-1.3, a Take husnyeckux napaMeTpos ras3osoro noToka B
Toyke oTbopa npob (Temnepartypb!, AaBNEHUA / paspeXeHnss U CKOPOCTH).

1.2 Hactosauaa MBW MOXET NPUMEHATLCA NPU NPOBEACHUM:

- KOHTPONA NPOMbIWNEHHLIX BLIOPOCOB TONNUBOCKUTAOWMX YCTEGHOBOK C UENbl OnpefeneHus
MacCOoBOro BbIGpoca (/C) unv MaccoBoW KOHUEHTpaumu (Mr/im°) 3B:

- UCNbITaHWK KOTNOAarperaTos Ansa onpefeneHns BNUAHUA peXxXnuMHbiX (daKkTopos Ha MacCoBYHO KOH-
LeHTpauuio 3B, a Taioke onpegeneHns ONTUManbHOro 3rxaveHna koaduymeHTa u3bbiTka Kucnopoaa npu
paboTe Ha PasHbiX BUAAX TONNMBA U pa3HbiX Harpyskax (cocraBneHue peXxmMHbIX KapT),

- MCNbIT2HWUV TONOYHO-TOPENOYHbLIX YCTPONCTB C LIEfNbIO ONTUMU3ALINK PEXUMOB FOPEHUSR,

- WCMbITaHuy rasooducTHOro obopyaosanHus ¢ Lenbto onpeaeneHna CHKeHns sbidpocos 3B.

1.3 Hactosuwas MBW He pacnpocTpaHAaeTca Ha YCTAHOBKY NO CXUraHuio OTX0A0B 1 Npovue ycTaHoB-
KW, Ka4€CTBEHHbIW COCTaB BblIOPOCOB KOTOPbIX HE COOTBETCTBYET yKa3aHHOMY B N. 7.1;

NPUMEMAHWE — npumeHeHue rasoananusaropos «QAM Ans KOHTpons NpoMbllneHHbiX BbiOpocos,
'KaYeCTBEHHbIA COCTaB KOTOPbLIX OTNUYAETCA OT yKasaHHOro 8 n. 7.1, MoXeT ObiTb paspelueHo TONbKO Npu
NONOXUTENBHbLIX Pe3ynbTaTax COOTBETCTBYIOWMNX IKCNEPUMEHTANbHBIX UCNbITAHNA U BHECEHUA U3MEHEHUN B
3KCNNyaTaUMOHHYIO QOKYMEHTALKIO ra3oaHanu3aTopoB u HacTosaLlyo MBW.

1.4 Hactoswaa MBW pa3spabortaHa B coorsetrctaumn ¢ tpedbosanuamu NOCT P 8.563-96 «[ CWU. Me-
TOAUKU BbINONHEHUA n3MepeHun.

2 XAPAKTEPUCTUKW NOrPEWHOCTY U3MEPEHUN

2.1 [Quanasonbl uaMepeHuin U rpadulbl oTHoCUTENLHOK (a0CONIOTHON) NOrPELHOCTU B COOTBETCTBUN
C HacTosAllen MeTohuKkon npyuseaeHrs! B Tabnuuax 1.1 - 1.7,

YKa3saHHbie 3Ha4YeHUs CyMMapHOW NOrpeLlHoCcTU paccynTaHbl Ha ocHOBE 3HauyeHu OCHOBHOW (B HOP-
ManbHbIX YCROBUAX) U AONOAHUTENbHbLIX (BOSHUKAOWMUX B paboynx ycnosuax) norpewHocren, HopMuposaH-
HblX NO pesynbTaTam UcnbiTaHW rasoanannu3aTopos ANA Uenei yreepxaeHua Tuna cpeacTs U3MEpeHun.



Tabnuua 1.1

{(azoaHannsartop «JAF-16»

‘ Onpegensembiin | Avanasos riokasaxduia

KOMAOOHEHT
!

\

i :

Oxcup yrnepoga (CO)

Okenp asota (NO)

Auokeua asota (NOy)

!

CepHuctbliit anrugpug (SO2)

Ceposogopog (H2S)

rasoaHanusartopa

0 — 2000 mny™

0 — 6000 mnH™

0 — 30000 mnx™

0 — 1000 mnn™

0 — 2000 mnH’

0 - 100 mnu™

0 — 2000 MK

0 — 4000 mnu™

0—100 mnx"™"

0 — 200 mnK"

e |

duana3ox namepennia
MBW

oT 60 40 100 MNH
(0T 75 [0 125 mr/im®)

cs. 100 no 2000 mny”
(cB. 125 no 2520 mr/m)
oT 180 ao 300 mnH’

(0T 225 po 375 Mr/m’)
cs. 300 go 6000 mnH’
(cB. 375 no 7550 mr/m>)
oT 600 po 1000 mnH
(ot 755 ao 1260 mrim’)
ce. 1000 ao 40000 mny’
(ce. 1260 po 37800 mr/m’)
oT 90 no 150 mnu’

(ot 120 ao 200 mr/m%)
c8. 150 no 1000 MmN’
(cB. 200 po 1340 mrim®)
o7 150 no 250 MnH’

(o1 200 g0 335 Mr/m°)

c8. 250 ngo 2000 mnu”
(cB. 335 po 2680 MF/M3)

oT 18 no 30 mAaH
(oT 35 no 60 mr/im®)

cs. 30 qo 100 mnu’
(cs. 60 o 205 mr/m*)

oT 160 ao 250 mny’
(07440 no 735 Mr/m>)

cB. 250 po 2000 mnH’

(c8. 735 [0 5860 Mmr/m®)
oT 300 no 500 mnu

(ot 880 no 1465 mr/m°)
cB. 500 po 4000 mnH"

(cB. 1465 o 11720 mr/im’)

oT 18 po 30 MK’
(0T 30 8o 45 Mrim®)

cB. 30 go 100 mnw’
| (cB. 45 0o 150 Mr/m°)

-—_—

oT 30 ao 50 mMnH’
(0T 45 0o 75 Mrim°)

cB. 50 go 200 mny’
| (cB. 75 80 305 mr/m’)

["paHnybl OTHOCUTENLHON
(abcomoTHOR) norpewHo-
cTv npu P=0,95

+15 %

+15%



Tabnuua 1.2

[f[azoaHanuaarop «AIM-500»

OnpeaenaemMbii
KOMMNOHEHT

Okcua yrnepoga (CO)

Okeug asora (NO)

Aviokeug asora (NOy)

[uanas3ox nokaszaHui

rasoaHanusartopa

il

0 — 500 mnH™"

0 — 1000 mnH

0 — 2000 mnK"

0 - 6000 mnH"

0 —- 30000 mnu™

0 —250 MK~

0 - 500 MK

0 - 1000 maK™

0 - 2000 max"

0 ~ 50 mnn"

0 - 100 mnu™’

f\ManasoH uamepexui
MBU

oT 30 no 50 mnx"!
oT 40 fo 65 mrim°

c8. 65 no 630 mr/m°
OT 45 80 75 MnH™
| (o7 55 0 95 mrim®

| 8. 75 no 1000 mnn™

cB. 95 no 1260 mr/m
oT 60 8o 100 mnH™"

(0T 75 po 125 mr/m>)
cs. 100 8o 2000 mnu™
_ | c8. 125 po 2520 mr/m’)
ot 180 ao 300 MAH
(oT 225 10 375 Mr/mY)
cs. 300 go 6000 mniH’
(cB. 375 a0 7550 mr/m>)
ot 600 go 1000 mnu™
(o1 755 pno 1260 MrIM3)
cs. 1000 ao 40000 mny™’
(cs. 1260 oo 37800 Ml'/Ma)
oT 25 fo 40 MaH™"
oT 35 40 55 mr/m~Y
cB. 40 0o 250 mnu"
cB. 55 fo 335 Mmrim
oT 50 a0 80 Mnu™
o1 70 po 110 mr/m
| cs. 80 00 500 mnyx™
c8. 110 no 670 mr/m
ot 90 go 150 mnu™
oT 120 A0 200 mr/m’

c8. 150 1o 1000 mnu”’
cB. 200 ao 1340 mr/m
oT 150 80 250 mnu™
oT 200 ao 335 mrim®

| ¢B. 250 go 2000 mnn™
| (cB. 335 no 2680 mr/m

| oT 12 0o 20 mnu™
oT 25 po 40 ME/M°

cB. 20 go 50 mnx™

(cs. 40 go 100 mr/m°

o7 18 80 30 maH"’

(ot 35 po 50_MF/M3

cB. 30 o 100 mnH!
cse. 60 po 205 Mr/m>

["paHnybl OTHOCUTENbHOR

(abconioTHOW) norpeLwHo-
cTu npu P=0,95

+25 %

16 %

+ 25 %

+15 %

+25%

+156%

+ 25 %

+15 %

+ 25 %

+ 15 %

£ 25 %

+18 %

+25 %

+15%

£ 25 %

15 %

+ 25 %

15 %

+ 25 %

+ 15 %

+ 25 %

+15%

M l



[pogomxkeHe Tabnuubl 1.2
FazoaHnanusarop «QAIM-500»

I OnpeaenseMbii | [lnana3oH nokasaxui [nana3oH nsmepeHui

KOMMNOHEHT razoaHanuaaropa MBW

| paHUUbl OTHOCUTENLHOM
(abcontoTHOM) norpetuxo-
cTV npun P=0,95

oT 50 a0 80 mny’ s o
+
0 — 500 Mawt (0T 145 po 235 mr/m’) °
cB. 80 no 500 mnH’ 15 o
(cB. 235 o 1465 Mr/m°) °
oT 80 ao 150 mnH 25 o
0 - 1000 mnn-! (o1 265 po 440 mr/m°) °
- nH
cs. 150 po 1000 mnH’ D
Cepuuctbiv anrugpua (SOz) (CB. 440 po MI/M)
oT 150 no 250 MK’
3 +25%
0 = 2000 M- (o1 440 oo 735 mr/m”)
cs. 250 go 2000 mnu’ 15 0
(cB. 735 no 5860 mr/m’) °
o7 300 go 500 mnu’
+25 %
0 — 4000 mrw™ (oT 880 g0 1465 mr/m*)
cs. 500 po 4000 M 1o o
(cB. 1465 0o 11720 mr/m>) °
Tabnuya 1.3

["'azoaHanusarop «[Al-510», mopudunkauuu «JAM-510-NB» u «QA-510-MB»

"paHuLbl OTHOCUTENBHON
(abcontoTHOR) norpetHo-
ctv npu P=0,95

ot 600 go 1000 mnH"
+ 25 %
0 — 40000 mr (o7 755 po 1260 mr/m’)
cs. 1000 a0 40000 mnH’
3 +156 %
(cs. 1260 ao 50400 mr/m”)
oT 150 no 250 mnn’ £ 25 0
(0T 200 no 335 mr/m°) ’
cs. 250 po 2000 mnH’ 159,
(cs. 335 no 2680 mr/m°) ’
ot 60 8o 100 mnK 25 9
oT 125 po 205 mr/m> °
Luokena asota (NO2) 0 - 400 mnu" ( A )
ce. 100 no 400 MmNy’ £ 15 %
| {ca. 205 po 825 mr/m’) ’
oT 150 no 250 mnu’ o5 o
(0T 440 no 735 mr/m’) =43 %
| cB. 250 7o 2000 mnH’ £ 15 o
| (cB. 735 no 5860 mr/md) ;
oT 60 fo 100 mnw’ + 25
i a3 0
| Ceposoaopoa (HzS) | 0400 Mn" (0790 A0 150 mr/w)

ce. 100 Ao 400 mnH- 5 o
(c8. 150 Ao 610 mr/m>) S

OnpegensieMbiin [lnanasoH nokasaxumn Lvana3ox namepeHui

MBW

KOMNOHEHT rasoaHanunaaropa

Okeunp yrnepoga (CO)

Oxcug asora (NO) 0 — 2000 mnH"’

CepHUCTbIA aurmapua (SO2) | 0~ 2000 mns™




Tabnvua 1.4

[TazoaHanuaatop «JAM-510», mogudumnkaumm «JAIM-510-rC» n «JAr-510-MC»

OnpegensfemMbii
KOMMOKHEHT

Oxkcua yrnepoaa (CO)

Okcug asota (NO)

Auokcug asora (NOy)

CepHucTbin anrugpus (SO2)

Ceposogopoa (Hz2S)

Tabnuua 1.5
azoaHanu3arop «QAI-510», moaudpukaunun «JAr-510-r'H» u «JAIr-510-MH» npu skcnnyarauuu Oes

[lnana3oH nokasaHuu
raspaHanuasartopa

0 -~ 4000 mnK™

0'— 400 M

0 ~ 200 man

0 - 200 mnu™"

6noka nogarorosky npodbt BIMT1-510

Onpegensiemblt
KOMMNOHEHT

Oxeuvp yrnepoga (CO)

Oxcup asora (NO)

Avokeunp, asora (NO,)

CephucTbiit anrmgpug (SO,) |

CepoBogopop (H2S)

[OvanasoH nokasaHuw
rascasnanusaropa

0 — 400 mny"

0 — 100 mnax™"

0-50 My

0-50 mnu™

0 — 50 Mny~

[Qnana3on namepexnn

MBW

['panuLibl OTHOCUTENBHOW
(abconioTHOR) NOrpeLwHo-

oT 120 go 200 mnx”
(oT 150 po 250 mr/m°)

ca. 200 8o 4000 mMnH™’

ca. 250 po 5040 Mr/M>
oT 30 5o 50 MNH

(oT 40 no 70 MF/MS)

| cB. 50 0o 400 MnH™
(c8. 70 po 535 mr/m>)

oT 30 fo 50 mnH™
(o7 50 A0 105 mr/m°)

ctw npy P=0,95

cs. 50 1o 200 mnH”
15 %

cB. 50 4o 400 maH"
(ce. 145 ao 1170 Mr/M3)
ot 30 f0 50 mMAk"

(oT 45 0o 75 Mrim°)

cB. 50 10 200 MnH"’
(ce. 75 po 305 Mr/im®)

[lnanasoH namepeHunni

MBW
(ot 15 go 25 MrlM3)
(cB. 25 no 505 MI'IMS)
or 18 8o 30 MnK™
(o1 25 no 40 MrlM:’)

cs. 30 no 100 mnu™"
| (cB. 40 po 135 mr/im%)

oT 12 0 20 MmN
(0T 25 00 40 Mr/m®)

c8. 20 10 50 mnH™
(cB. 40 po 105 mr/m*)
| 0T 22 00 20 MAH™

(o1 35 po 60 Ml‘/Ma)

ce. 20 po 50 MAH
| (cB. 60 40 145 Mr/m*)

oT 12 0o 20 maH™
| (o7 20 a0 30 mr/m)

cs. 20 no 50 mau"
(cs. 30 no 75 mrim>)

oT 30 A0 50 mAH”’ .

["paHuLbl OTHOCUTENBHOW
(abconioTHoN) NorpeLHo-
ctu npun P=0,95

+25%
+ 15 %
+ 25 %
+15 %

£ 25 %

+15 %



Tabnuua 1.6

"azoaHanu3arop «JAIMN-510», moaudukaumnsa «QAIM-510-r'H» n «4Ar-510-MH» npu akcnnyarauyum c
6rokom noarotTosku npobwl BINM-510 1 nogorpesaemoi npobooTOopHON NuHNEn

___________—————_—"'—"'——'—'—-——

OnpefensieMbliA [lnanas3oH nokaszaHnu

[

KOMNOHEKT ra3odHann3atopa
Oxcug yrnepoaa (CO) 0 — 400 mMnH™’
| Okemg asota (NO) | 0100 mnu”
Ounokeng, asota (NO2) l 0 — 50 mnH™
| CepHUCTbIR aHmapva (SOz) | 0 —50 man™
Ceposogopoa (H2S) 0 —50 mMnH"

Tabnuuya 1.7

[ panvLibl OTHOCUTENLHOW

Aduana3oH namepeHui

(abconoTHOR) norpetuHo-
MBW

ctu npu P=0,95

oT 8 40 13 MNH

(o7 10 Ao 15 mr/m®)
cB. 13 4o 400 mnH’
(cs. 15 po 505 MI‘/Ma)
oT 12 4o 20 mnH

(0T 15 70 25 Mr/m®)
cB. 20 o 100 mnw’
(cB. 25 po 135 Mrlma)
0T 8 0o 13 MnK’

(oT 15 no 25 mrim)

c8. 13 po 50 MnK’

(cB. 25 80 105 Mr/M°)

oT 8 10 13 MnNH’

+ 25 %
8. 13 1o 50 mny’ + 15
(cB. 40 pno 145 MI‘IMa) | i

(o1 12 Ao 18 mr/m°)

ce. 13 ao 50 mnH
+ 15 %
(cB. 18 po 75 Mr!M:‘)

oT 8 a0 13 MmN
:

Xapakrepucrtuxku obuwve ans npubopos «QAM-16», « BAT-500» u « JAT-510»

N3mepsaeman [duana3oH noxa3aHuu

BENUYMHa razoaHanusaropa

Kucnopop (O,) 0-20,906.% o1 1,0 80 20,9 % (06.)

Yrnesonopoasl No MeTany

(CHg) nnu nponany (CaHs) 0 — 5000 mnH

{

- Buokeup yrnepopa (COz) |

CyMMa okecupos a3oTa
(NOx)

TemnepaTypa ras’oBoOro

HOTOKa -20 ... + 800

AasnexHuve (PaspexeHrue)
ra3osoro noToka

["paHuLibl OTHOCUTESNBHOW

Auana3od uamepeHunn

abconioTHOn) NorpetHo-
MBU ( ) norp

ctv npu P=0,85
+ 0,25 % (abc.)
o7 60C pgo 1000 mnn’ +25%

ca. 1000 a0 5000 MAH" + 15 %

MeTponoruueckue xapaxTepucTuku He HOpMUPOBaKL! (onpeaenexue No pacyery)

MeTponoruueckue xapaxTepucTuku He HOpMUPOBaHb! (ONpeseneHe No pacyeTy)

oT-20 00 +300°C
oT 300 no 800 °C

-25 ... +25Ma | -25...+25a
CKOPOCTL rasoBoro NoToka
B TOuKE 0T60pa Npo6 0... 50 m/c oT 4 0o 50 mic

TPUMEYAHNE: - tonbko y rasoananusatopos «QAM-510x.

+ 3 °C (abc.)
+1%

%+ 0,25 Ma (abc.)

+ 2 m/c (abc.)



2.2 OTHOCUTEenNnbHaa NOrpewHoOCTb UaMepeHnh MaccoBor KOHuenTpauuun 3B B coorBeTCTBUKU C Ha-

cTosillell MeTOAVKOR yaoBneTBopAET Hopme ( 25 %), yctaHosnexwHou Pl 52.04.59-85 «Oxpaxa npupopgbi.
ATMmocdepa. TpedboBaHuna K KOHTPONK NPOMbILLITEHHbIX BbiIDpOCOBY.

2.3 OTHOCUTEenbHas NOrpewHocTb onpeaeneHus 06bEMHOro pacxoga aHanuanpyemon ra3osoi cpe-

abl B Mecre 0Tbopa npob B COOTBETCTBUM C HacTosLeh MeToaukoh yaosneTtsopsaeT Hopme (+ 10%), ycra-
nvosnexnHon P 52.04.59-85.

2.4 Tpw ycniosuy NpoBefeHns namMepeHui B yCTaHOBUBLLEMCS NOTOKE OTXOARLLUX ra3os rpaHuLbl oT-
HOCUTENbHOW MNOrpeLlHocTy onpegenenus Maccosoro sbidbpoca 3B 8 cooTseTcTBuu ¢ HacToawen MBU co-
ctasnsiot £ 30% (npu P=0,935).

3 METOO U3MEPEHUN

3.1 WN3mepeHus maccosor korueHTpauun 3B, a Tarke hUn4eckux napaMmeTpos rasoBoro notoka s
Touke orbopa npob (Temnepatypsbl, U3OLITOMHOrO AaBNEeHU] / paspexeHna n CKOPOCTK) NO HaCTOALLEen MeTo-
avKe BbLIMOSIHAIOT C NOMOLWbIO rasoaHanusatopos «OAlM», ABNAIOWKXCA MHOrOMpYHKUUMOHaNbHbIMU Npubopa-
My, OCHaLWeHHbIMY cpegcTBamu oTbopa 1 noaroTosky npobsu! K aHanuay.

[TpuHuun aevcreuna rasoaHanu3atopos « Al » OCHOBAH Ha NpUMEHEeHWU KOMNNeKTa 3NeKTPOXUMUYECKIX
N3MEPUTENbHBLIX JaTUNKOB - ANs namepenus cogepxanna O,, CO, NO, NO,, SO,, 1 H,S unhpakpacHoro ontuye-

CKOro garvuka 4nsd usmepers CogepxaHis yrnesoaopoaos, TepMoaneKrpuyecKoro ﬂp806p83038T enAd afin taMme-

DEHUA TemMNepaTypbl ra3oBoro NOToKa, NoyNPOBOAHMKOBBLIX AaTUKKOB - ANA U3MEPEHUA TemMnepaTypbl OKPYKato-
Luieli cpeabl, uamepeHus abcontoTHOrO A43ABNEHUSR U Pa3HOCTY AaBNEHWN.

Curdanse!, nocrynaiouwue ¢ 4aT4uKos, NOJZaATCA HAa HOPMUpYIOWME ycunurenu, nocne yero npeobpa-
3yl0TCA B UMPOBOA BUA Ha aHanoro-undposom npeodbpasosaresne n NOCTynaloT Ha 0bpaboTky B MUKpOnpo-
L{eCCOpHbIA KOHTpONNep. Mukponpoueccop BbINONHAEST TemnepaTypHylo KOMMeHcauulo, ycrpaHeHue nepe-
KPECTHbIX BAXAHWUA OQHOrO U3MEPAEeMOro rasa Ha Apyrown, NepedeT CurHana B COOTBETCTBYIOWYIO usmepae-

MYIO BEMUYUHY C YHETOM €AUHUL U3MEPEHUA U BbIBOAWUT PesynbTaT U3MEepPeHUs AWCANel, NPpUHTep unu nep-
COHanbHbIi KoMNboTEP.

3.2 WN3mepeHus MaccoBoi KOHUEeHTpauuu 3B npoBogaT B cooTseTcTeuy ¢ obwumu TpedosaHnamu
«PyKoBoACTBa MO KOHTPOMNK UCTOYHUKOB 3arpsisHeHuns atmocdepbi» (OHO-90).

3.3 [na obBecneveHus TOYHOCTU U3MEPEHUI B MEKNOBEPOMHLIA UHTEpBAN razoanHanuaaropos «OAM
NPOBOGUTCA KOHTPONb OCHOBHOW NOrpewHOCTW rasoaHanua3aTtopoB NO CcTrangapTHbiM obpasuam rasosbix
CMecen B 6annoHax nog aasnenunem (CM. pasaen 12 Hactoswein MBU).

3.4 [lpy BLINONMHEHUK U3MEPEHUI KORLIEHTPauuWit NerkopacTBOPUMBIX MU KOHAEHCUPYIOWUXCS 3a-
rpAsHAOWuUX sewects (NO;, u SO;), AnA npegoTspalyeHust 006pasoBaHus HEKOHTPONUPYEeMOon KoHgeHcauuu
Briarm Heobxoaumo ucnonb3oBaTh JONONHUTENbHOE YCTPOUCTBO, oBecnevyunsatouiee rnyboKylo OCywWwKy npo-
Obl 1 NpepoTEpawjaLiee ee XUMUYECKOE UCKaXEHUE. B Ka4ecTBe AaHHOoro yCTPOUCTBA B KOMMNNEKTe C faso-

aHanusatopamu «[JA™» pekoMmeHayeTCs UCNOoMb30BaTh ANEKTpUYeckuit 6nok ocywku npobel BI1M-510, no-
CTPOEHHbLIA Ha anemeHTax [lenbTbe.

3.5 WamepeHus ckopoCTH rasoBOro fOTOKa B Touke otbopa npobbl razoaHanuaaTopamu «OAM» Bbl-
NOMHAIOT B cneuuanbHom pexvume paboTe! npubopa ¢ NoMoLbo NHEBMOMETpUYECKO TpyBku Tuna MuTto unu
HUUOTA3, umetowyeir AeUCTBYyOLEE CBUAETENLCTBO O NOBEPKE.

VIaMepeHns ckopocTyv ra3oBoro n0TOKAa NPOBOAST B COOTBETCTBUM ¢ TpeGoeaHuaMu FOCT 17.2.4.06-

90 «OxpaHa npupoabl. ATMoctepa. MeTon onpeaeneHus CKOPOCTH ra3onbinesbix NOTOKOB, OTXOAAWMX OT
CTalWOHaPHbIX UCTOUHUKOB 3arpA3HEHVAY.



3.6 Onpesenexdne oTHOCUTENbHON BMaXXHOCTU ra3oBoro notoka B To4dke otbopa npobbl NO HACTOSA-
welt MBW npoBOAAT BCnomoratenbhbiMi CpeacTeamu U3IMepeHnin B COOTBETCTBUN MEeTOgaMu, yCTaHOBNEH-

Hoimu TOCT 17.2.4.08-30 «Oxpara npupofbl. ATMochepa. MeTogbl onpeaeneHua BNXHOCTY ra3onbinesbiX
AOTOKOB, OTXOAAWMX OT CTaUNOHAPHBIX UCTOYHWUKOB 3arpA3HEeHUAN.

3.7 Ob6beMHbll pacxog ra3oBoro notoka B8 coorsetcTsuu ¢ Tpebosanusamu OHO-90 onpegensioT kak
pesynbTaT NPOU3BeAeHNUs 3HaYeHUs CpeHEN CKOPOCTU ra3oBoro NOTOKa Ha fnoLafb NONepPeUHOro CeHeHus
rasoxoga.

3.8 Maccossblit BbiOpoc 3B OT ucToudHUKa 3arpasHerus armocdepsl (M3A) B cooTseTcTBumn ¢ Tpebdo-
sanuamu OHL-90 onpenensioT Kak npousseaeHne Maccosoi kKoHUeHTpauun 3B Ha obbeMHbliA pacxon raso-
BOro NOTOKA.

Ecnv U3A cBfA3aH C HECKONbKMMW UCTOYHUKaAMK BbienNeHWK, MACCOoBbLIA BLIOPOC ONpPeREen|IoT Kak
CYMMY BblOPOCOB NO KXAOMY UCTOUHUKY BbIAESNEHMS.

4 CPEOCTBA U3MEPEHWUU, BCNMOMOIATENbHBIE YCTPOUCTBA, MATEPUAJID!

4.1 [lpuv BbINOAHEHUU N3MEPEHUA NPUMEHALIOT Crneayrouive cpeacTsa U3MepeHuin u BcrnoMorarensHole
ycTpoucTsa:

- NEepeHOCHON MHOroKaHanbHbll rasoaHanusatop «JAM» B komnnexkte ¢ NpobooTbopHbIM 30HAOM U
nHesMomeTpudeckon Tpybkon Tuna furo nunu HUMOIAS.

- anexrpuyeckun 6nok ocywku npodbbl mogenu bI1M-510 (pekomeHayeTcs).

-  Bapometp-aHepoun M67. TY 2504-1797-75. [uanasoH uaMmepeHuin atMochepHOro AaBNEHUR
(600-800) mm.pT.cT. LleHa aen. 1 MM.pT.CT.

-  rocyaapcreeHHbie CTaHgapTHbie 0Opasubl — NoBepovHble rasosblie cmecu B DannoHax nog Aas-
nexvem, MeTponoruyeckue xapakrepuctuku u Homepa no peectpy [CO ykasaHbi 8 [punoxeruu A.
- aTtanoHHblie matepuansl «BHUUM wm. O0.U. Mengeneesa» - rasosble cmecu B BannoHax nof

‘AasneHuem. Merponoruyeckue xapakrepuctvuku n Homepa no karanory 9M BHUUM (M 2590-2004) ykasa-
'Hb! B [Ipunoxenuu A.

-  CpeacTBa U3MepeHUn BNaXHOCTW rasoBoro notoka 8 cooreetcreuu ¢ TpedosaHusimn FOCT
17.2.4.08-90.

- cpeAacTtBa M3MeEpeHUr nnowagan U3MEepUTenbHOro CeYeHus B COOTBETCTBUM C TpeboBaHuUsaMW
T'OCT 17.2.4.06-90.

4.2 [lonyckaeTca npuMeHeHue APYrux CPEACTB U3MepeHult (3a UCKNoueHneM nosuuyun 1), He ycry-
NaWmnX No CBOUM XapaKTepucTUKam yKasaHHbLIM.

4.3 Bce cpenctsa usMepeHuit JOMKHLI UMETL OESUCTBYIOWME CcBUAETenbCcTBa O MoBEepKe, rasosble
CMmecw B DannoHax noa 4aBneHveM — geicTayrowue nacnopra.

> TPEBOBAHWA BE30OMNACHOCTW, OXPAHb! OKPYXAIOLLUEW CPEbI

[1py BLINONHEHUU U3MepeHUit coBRIAaIT cnepyouwme tpebosaHua 6e30nacHoOCTU:

5.1 MNnowagku ana nposeaeHs N3MEPEHU AOMKHBI BbITb OrpaXKaeHb! Nepunamu v GopToBbLIMYU NiC-

'aMi cornacHo TpebosaHuam MOCT 12.2.062-81 «Cucrema craHgapros 6esonacHocTn Tpyaa. O6opyaosa-
e npoussoacTeeHHoe. OrpaxaeHus 3aluTHbIe .

5.2 PaboTbl Ha BbICOTE AOMKHBI MPOBOAUTLCA B COOTBETCTBUAM C TpebosaHuamu CHUI 111-80.

9.3 TlepcoHan pomxeH 6biTh oBecneyeH cnevopexaoun, HeobxoguMbiMn Marepuanamm U obopyao-
IAHUEM B CcooTeeTCTBUM C TpeboBaHuaMy BeaonacHoro nposeneHun paboT Ha AaHHOM NPEeaNPUATUMN.
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5.4 [lepen HavYanom paboTbl nNuua, NPoBoAAWME U3MEPEHUA, AOMKHBI ObiTb O3HAKOMNEHbLI C AEUCT-
3y|OLLMMU HA AAHHOM NPEANPUATAM NPaBuiaMm TEXHUKY BesonacHocTy.

5.5 [Mpu BbINONHEHUN N3MEPEHU rasoananusaropamu «AM» AonMXHLI cobnioaaThbeA TpeboBanun

5030MaCHOCTY, U3NOXEHHbLIE B UX PYKOBOACTBAX MO IKCMNyaTauuu, a Takke B FOCT 17.2.6.06-90 n TOCT
17.2.6.08-90.

5.6 'pagyupoBka rasoaHanusatopoB «[Al» ¥ KOHTPONb MNOrpelHoOCTU pesynbTaToB U3MepeHui
nOMKHbI MPOBOAUTCA B NMOMELEHNN, o6opyA0BaHHOM NPUTOYHO-BLITRXHON BEHTUNRUMEN.

5.7 KoHueHTpauuu TOKCUYHBIX KOMMNOHEHTOB B BO3ayxe pabodveid 30Hbl [OMKHbI COOTBETCTBOBATL
rpebosannam FOCT 12.1.005 a00une canuTapHo-rurueHuyeckue Tpedbosanua K Bo3ayxy paboyeit 3oHbI.

5.8 pu paboTe C YMCTLIMU Fa3avv K rasoBbiMy CHECcAMU, HaxoaaWwMuMucs B 6annoHax noa Aasne-
HyeM, JOMKHbI cobnoaaTbecs npaeuvna ycTpoicTea u besonacHou akcnnyarauwy Cocyaos, paboTraloLux noa
fasneHueM, yTeepXaeHHbIE ["ocropTexHansopom Poccum.

6 TPEBOBAHUA K KBAITMOUKALUU ONEPATOPOB

K BbiNOMHERWIO U3Meperuid u obpaboTtke WX pes3ynbrTaToB [ONYCKATCA nuua U3 yucna MHXeHepHo-
TexHWYeCcKoro nepcoHana c Kesanudpukauven nHxeHep, TeXHUK unu nabopaHT, 03HaKOMUBLLMECA C HacToA-

wein MBU, akcnnyaTalMoHHOK AOKyMeHTauuelh Ha cpeacTea usMepeHui u npowepwue obyyeHue padote C
razoaHanusaropamu «OAl».

7 YCNOBUA U3MEPEHUU

7.1 VisMepeHUs NpOBOAAT NpU CneayrolwemMm KayeCTBEHHOM COCTaBe aHanusupyemou cpepbl u npe-
AenbHbIX 3HaYeHUAX NapamMeTpos rasosoro noToka:

- [onycKkaeMblil KaYeCTBEHHbI COCTaB aHanu3upyemoii raoBoii cpeasi:

kucnopog (O,); cepHucTbiit aHrugpug (S0O,);
okeug yrnepoga (CO); ceposoaopoa (H2S);
auokeuna yrnepoga (CO,); MepKanTaHbl;

okeupg asota (NO); yrneso[opoabl;

auokeua asota (NO,);

BOAOPOA (TONbKO A4nA MoaudUKaumi, ocHaLeHHbIX aaTyukamu CO ¢ komnexcauyuvei no Hy);

-  3anbineHHOCTb: no 20 rim’;

- BRAAXHOCTb (no t To4ku pocwt): no 80 °C;

- BaBrieHue Ha Bxofe: Ao 50 rfla (500 mm.sa.CT.);

- paspsaxeHue Ha Bxope: 8o 150 rMa (1500 mm.BA.CT.);
- Temneparypa: Ao 800 °C;

- CKOpOCTb: 00 50 m/c.

7.2 Ycnosus BbINONHEHUA U3MepeHuit AOMKHLI COOTBETCTBOBATD TpeOoBaHUsAM, ykasaHHbiM B PyKo-
BOACTBE NOo 3kcnnyatauwv (Aanee PJ) raszoaxanusaTtopos « A :

- AlanasoH remneparypbl OKpyxatotei cpegbt ot 5 go +45 °C;
AanasoH atmocdepHoro gasnexus ot 891 go 105 klMa:
AVWANAasoH oTHOCUTenbHON BRaxxocTu ot 0 4o 75 % npu Temneparype 30 °C.

7.3 W3mepeHrus AOC/TKHBL! NPOBOAUTLCH B YCTAHOBUBLLIEMCA NOTOKE OTXOA4ALWMX ra3os Npu HoOMUHanNb-
HbIX (UNY BAnakux K HOMUHanNbHLIM) Harpyskax paboTatolero o06opyaoBaHUs.
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g8 MoAroTOBKA K BbINMOSHEHUIO UBMEPEHUN

[Mpy NOArOTOBKE K BbINONHEHNIO U3MEPEHW NPOBOAAT Crieaytoume paGoTbi.
8.1 [Moaroroska Kk paboTte razoananusatopa «JAMN

8.1.1 'pagyvposka rasoaHanusaropa no rasoBbiM CMecsim

[laHHaa npouegypa BblMONHACTCA B Clyvae OTpuyatenbHoro pesynbrara KOHTPONsA TOYHOCTH pesynb-
TaTOB W3MEPEHUi, NPOBOAUMOrO B COOTBETCTBUM C M. 12 HAcToALEeh METOAUKU. [ pagyMpoBKa NPOBOAUTCA B
Ha NPEeANPUATIN U3rOTOBUTENE UMK CEPBYCHBIX LUeRTpax no obenyxusaxnio rasoaHanuaaTopos « QA .

8.1.2 lMposepka 3apsaa akkymynsaTopHown GaTtapen

[poBepka 3apsaa W ecnu HeobXoAUMO NoA3apaaKa akkyMynsTopHoih Gatapeu rasoaHanusaropa Bbl-
NONHAETCS B COOTBETCTBUW C PA3fenomM «AKKYMynaTop», COOTBETCTBYIOLWEro PO.
8.1.3 lMposepka repMeTM4HOCTU NPpobooTOOPHON MarncTpanu

Nposepka repMeTUHHOCTU NPoBooTOOpHO MarucTpanu rasoaHanusaTopa, coctoswein u3 npobooT-

GopHoro 3oHAa, npobooTdopHoOro wnadra, enarootaenurena (nubo Gnoka noarotosku Npodbl «br11-510»),

gBHeLHero punbTpa OYUCTKA U COEANHUTENBLHBLIX TPYOOK OCyLWEeCcTBNAETCA METOAOM OTCHETa cnaja aasne-
HUS B 3aMKHYTOI CUCTEME B Cneayiollein nocneaosaTenbHOCTY!
- coBupaloT cucTemy, cxema KoTopou usobpaxeHa Ha pucytke 1;

- BKMOYAIOT raszoaHanna3atop Ha u3MepeHue B COOTBETCTBUN C pasgenom «BxnioveHne» (HacoC BKMIOYEH)
1 nepexoanT B meHto «CocTtosHue npudopan;

- 0 MOKasaHUAM Ha AQUCMNee rasoaHanu3aTopa KOHTPOMUPYIOT NMPOU3BOAUTENbHOCTb HACOCa C He 3a-
rnylweHHbiM NPoGooTOOPHLIM 30HAOM. [TpOM3BOANTENLHOCTL AOMKHA ObiTh He MeHee 0,6 n/mun;

- HaaeBaloT Ha KOHeU 30HAa nonvsuHUNXnopuaHyo TpyOxy, usrnbaiot ee Ha 180°, nobusasce repmeTuy-
HOro 3aKpblTuA MecTa npodooTbopa. BrntovaloT cekyHaomep;

- KOHTPOAMPYIOT NPOM3BOAUTENLHOCTb HAcoCa C 3arnyLUeHHbIM KOHLOM NpoBooTOopHOro 3oHA4a.

[1poBooTOOpHLIN 30HA U YCTPOWACTBO NPoBONOAroTOBKYM CHATAIOT BbiAepaslLuuMu UCNbiTanue, ecnu vepes 3
MWH NPOU3BOAUTENBHOCTL Hacoca cocTtaswuna He Bonee 0,03 n/mMuH.

(e |

\\

1 —~ Tpybka nonusuHunxnopnaHas 6x1,5:
2~ NPob0ooTGOPHLIN 30HA;

3 — BnarootaenuTens (610K NOATOTORKY npodb! «bl11-510»);
4 - rasoaranusarop.

PucyHok 1 - Cxema npoBepku repMeTU4HOCTY NPoBooTEOPHOrO 30HAa
U yCTpoucTea npobonoaroToBky rasoasanusaropa

12



8.1.4 [MpoBepkKa OUNLTPOB OYUCTKU NPODbI
[py 3HAUUTENLHOM NOYEPHEHUN, 3anbIIEHHOCTY UMK Npy Nonafaxun KoHaeHcaTa B (PUNLTPL! OHNUCTKY

npoBGbl Nepea NPOBEAEHUEM U3MEPEHUA X HeobXoAKuMO 3amMeHUTb. 3ameHa PUNLTPOB BLINOMHAETCA B CO-
oTBETCTBUM peKxoMeHaauvamn P3O Ha rasoaHanusaTopbl «JAIM».

8.2 Bbibop n obopyposaHne mecra Ansa NnposeAeHUs H3AMEPEHNH

8.2.1 Bbibop un obopyaoBaHne mMecT 4Na NposeaeHna U3aMepeHnt OMKHbI NPoOBOANTLCA B COOTBETCT-
svu ¢ Tpebosarnusmu OHO-90, FOCT 17.2.4.06-90 1 FOCT 17.2.4.08-90.

8.2.2 [nuHa npaMONUHENHOro y4acTtka rasoxoga, Ha KoTopom BbIOMpaeTcs MECcTo Ans uaMeputenb-
HOrO CeYeHUsl, JOMKHa COCTaBnATb He MeHee 4-5 3KBUBaneHTHbIX AUamMeTpoB NONEpPeYyHOro cedeHus raso-

xona. pv aTOM OTPE3OK NPAMOro y4acTka rasoxofa A0 U3MEPUTENbHOMO ceveHus QOSMKEH ObiTb AnuHHee
oTpesKa 3a namepuTesibHbIM CE4EeHNEM B COOTHOLUEHUH 3:1.

8.2.3 Otbop npod JomKeH NpoBoAUTBLCA B 30HAX, FAE YXe 3aBepuieHbl Npoyecchl ropeHus, CBA3bIBa-
HUS OKWCNOB Cepbl NIETYYen 3001 ¥ o4nCTKa AbIMOBbLIX ra3os OT TBepAblX YacTuy (30nbi yras).

8.2.4 OTHop npod A0MKEeH NPOBOAUTLCA B 30HAX, rAe HET NPUCOCOB BO3AYyXa, TaK KakK 3T0 NpUBOAUT K
paz6asnerunio npodbl, NOBbLILEHUIO HEPABHOMEPHOCTM NONA KOHUEHTPauvin U3MepAaeMbliX KOMMOHEHTOB,
CHKaeT AOCToBEPHOCTb 0ToBpanHO! npodb!.

8.3 B cootsetcrauu ¢ Tpebosanuamu n. 3.4 FOCT 17.2.4.06-90 onpegenaoT nnowaab 8uIOPaHHOro
M3MEPUTENLHOrO CeYeHUs.

9 BbIMONHEHUE U3MEPEHWUN

9.1 Ha mecre, obopyaoBaHHOM ANA NPOBeAEHUR] 3MEPEHUNA, pasMel|aroT rasoaHanusarop «JAI» u
oK ocytku npodbl (ecnu OH UCNONb3yeTCA).

9.2 BKno4awT rasoaHanu3aTop v NpoBOAAT yCTaHOBKY (kanubpoBKy) ero HynesbiX NokasaHuMn.
Kanubposka [oOMKHa BLINOAHATLCA Ha YNCTOM aTMOChEPHOM BO3gyxe ¢ HopManbHbiM (20,9 %) co-

AEpPXaHWeM Kucnopopa v B OTCYTCTBUW NpUMECcEei 3arpasHAlowux seulects. B 3arpasHeHHOW atmocdepe
YCTGHOBKY HynesbIX NOKa3aHwi pekoMeH[YeTcs nNpoBOAUTE C MOMOLbID YCTPOACTBA MNpoOOnOAroToBKH
«bIMM-510» unu no uckyccreeHHoMy Bo3ayxy W3 GannoHa nog AaBNEHUEM.

9.3 B HacTpoiike npubopa ykasbisalT BUA TONNMBA, UCNONbL3YEMbIA Ha KOHTPONVPYEMON YCTaHOBKe.

9.4 Pa3bus ycnoBHO uUaMepuUTENnLHOE CeYeHue rasoxona Ha aneMeHTapHble NNoWankm B COOTBETCT-
BUM C Tpebosanuamu n.n. 2.5 1 2.6 TOCT 17.2.4.06-90, ycraHasnueaioT NpoGooTOOPHbIN 30HA ra3oaHanusa-
TOPa B ra3oxoq 1 UsMepsaoT TeMnepaTypy rasoBoro nNoToka B UEHTPE Kaxaow anemeHTapHoin nnowaakv. On-
PEACNAT HEPaBHOMEPHOCTL pacnpegeneHus nona TemnepaTtyp. [0 pesynbTataMm onpeaeneHus HaxoaaT
NPEACTaBMTENbLHYIO TOUKY, NOKA3bIBAKLWYK CPEAHIO0 TeMnepaTypy NOToKa o CeHeHuto rasoxoaa.

9.5 YCTaHaBnuBatoT NPoGOOTEOPHbIA 30HA ra3oaHanv3aTopa B NPEACTABUTENbHYIO TONKY M OXUAAIOT
3aBEPLUEHNE NnepexofHoro npouyecca y ctabunusayuio nokasaxui razoasanusaTopa.

9.6 WamepsioT maccosble KOHUEHTpayuu onpenensemMblX KOMNOHEHTOB.

B coorBeTcTBUM ¢ TpeGosaHuamu FOCT 17.2.3.02-78 «OxpaHa npupoabl. ATMocdepa. lNpasuna ycra-
HOBNEHWA AONYCTUMbIX BbIGPOCOB BpEAHbLIX BELLECTS NPOMbIWERHBIMU NPEANPUATUAMUY UHTEPBAN npose-
ACHNA USMEPEHWA fnonkeH cocTasnaTb He MeHee 20 MUHYT.

Ans BeinonHeHus aaxHoro TpeboBaHus B xofe uamepeHnii Nubo UCNoNbL3YIT cneynanbHylo OYHKUKIO

ra . .
S0aHANN3ATOPOB, NO3BONSIOLLYI0 NONYUUTL YCPEAHEHHBIE PE3YNLTATI U3MEPEHMIA 3a 3a0aHHbI MHTepsan

Bpeme
P HW, NUBO B8 Teuyerue ykasanHoro. MHTEepBana MHOMOKPaTHO MUKCUPYIOT U pacnevarbiBaloT MFHOBEHHbIE
PESynbTaThl usMeperuit, a ycpeaHeHue BobiNOAHAIOT BPYHYHYIO.
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g 7 W3MepsaioT pasnexue (paspexenuve) rasosoro NOTokKa.

amMepeHust NpoBOAAT B cneuvanbHoM pexkume paboTbl rasoaHanusaropos « QAN B COOTBETCTBUM C
P3. Pacne4aTbiBaOT NPOTOKON U3MEPEeHUM.

[Mocne 3asBeplueHna U3MepeHun gaBneHuna (paspexeHus) rasoBoro notoka ussnekaT npobooTdop-
HbIft 30HA W3 rasoxona v npogysarioT NpudOP YUCTBIM BO3LYXOM.
0.8 W3MepsiioT CKOPOCTb ra3oBoro noToka.

aMepeHua npoBoaaT B CneyuanctHom pexume pabotsl razoaHanusaropos «[OAl» 8 COOTBETCTBUK C
P25 ¢ noMouwbio nHesmomeTpudeckon TpyOku Tuna [luto unv HUNOTAZ, nmetowen aencreyiowee cauge-
TenbCTBO O NOBEpPKe € yKkasaHMbiM KoadduimeHTOM npeobpasosaHus TPyoKw.

B cootBetcTBuy ¢ TpedbosaHuamy FOCT 17.2.4.06-90 3HayeHne CKOPOCTU ra3oBOro NOToKa U3MepsaIoT
80 MHOXECTBE 3NeMeHTapHbIX NOWaA0K uamepuTenpHore ceveHuna. PacneyarbliBaloT NPOTOKON U3MEpeHun,
co.qepmau.lmﬁ cpeaHee 3Ha4eHue CKOpPOCTH ra3oBoro NOToKa No CeYeHMUIo.

9.9 OnpepnensioT OTHOCUTENbHYIO BNAXHOCTb ra3oBoro NOTOKa.

OTHOCUTENbHYIO BAAXHOCTb ONPEAEensoT BCNOMOraTenbHbiMA CpeaAcTBaMn U3MepeHuit B COOTBETCT-
suu ¢ meToaamu, ycraHosneHdHsimn FOCT 17.2.4.08-90.

0.10 WamepsalT aTMocdepHoe AasneHne ¢ noMowbio bapomeTpa-aneponga.
0.11 PesynbTarb! U3aMEPEHUA PETUCTPUPYIOT B NPOTOKONME no dopme Tabnuubl 2.

Tabnuua 2

flata MaccoBan KOHUEHTPpaUuR Ouauveckine napaMeTpsl Fra3osoro noToka | ATmo- fino-
uamepe- (0bbeMHan AONA) B ToYke oTbopa cepHoe | wagb

Hasne- . | aasne- nmepu-

HUK, TUN

rasoaHa- Hue/pas TeNbHO-

nu3aTopa

NPUMEYAHUE.

[py HeoBxoAMMOCTY B NPOTOKOSE YKa3LIBaKOT rpaHmLibl OTHOCHTENLHOMK (aBCOMOTHON) NOrPeLLHOCTY PE-
SyNbTatoB U3MEPEHWIA B COOTBETCTBUM CO 3HaYEHNAMN, YKa3aHHbiMu B Tabnuuax 1.1 - 1.7 Hacrosiwen MBW:

Xxo i’ XA
roe:
X -3HaueHue pesynstata uamepeHuit, Mrim>, ppm, % (06.);
0 - IPaHULbI OTHOCUTENbHOM NOFPELLHOCTYA U3MepeHuit, %:
A

- FPaHNLbl aBConOTHO NOrPELUHOCTY U3MEPeHUit, MriM°, ppm, % (06.).

0ns naMmepaembix BENUYuH, ansa Kotopbix B Tabnuuyax 1.1 - 1.7 ykasaHb! rpaduub! OTHOCUTENBHOR NO-
'PEWHOCTY, rpanniybl aBcomoTHOM NorpeLHoOCTH PaccUnTLIBAIOT NO opMyne:

A=s. X

100 ")
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10 OBPABOTKA PE3Y/IbTATOB U3MEPEHUWU

10.1 3HaveHUs maccoBOW KOHUEeHTpauuu 3B, uamepsemble rasoananusaropamu «Al», aBToMaTun-
YecKy NPUBOAATCH K HOpMasbHbIM YCNOBUAM (0°C, 101,3 «[Ma).

B crny4ae ecnv rasoaHanv3aTopoM U3mepanucb obbemHble 4onu onpeaensiemMbiX KOMNOHEHTOB (B Ka-

yecTse eaunHuL usmepeHuit 6binn BoiOpaHbl ppm), Maccossle KOHLUEHTPaLUM KOMNOHEHTOB AN HOPManbHbIX
YCIIOBWA PACCYUTLIBAIOT MO POpMYyne:

C (Z) sl ar’ :: K(I) . C (I) ppm ? (2)
rae:
5(1-) - pesynbTar uamepenun obbeMHONW AoNU i-r0 BellecTBa, BblpaXeHHbI B YacTAX Ha MWNNUOH
ppm
(ppm);
20 - KO3thhuLUeHT nepecyeTa Ang i-ro BewecTsa ANns HopManbHbIX YCNOBUi

(T=0 °C, P=101,3 «Ma).

Koadbduument K ansa pasnuuHbIX ra3oB COCTaBNAET:

CO NO NO, SO, H,S CHq CsHe
1.26 1,34 2,05 2,93 1,52 0,72 2,05

10.2 C uenbto obecneveHns BO3MOXHOCTU CpaBHEHXA NofyvyaeMblX pe3ynbTaToB, a Taioke AnAa npo-
BEPKW COOTBETCTBUA [EWCTBYIOWUM MEXIYHapog4HbIM HOpMam, U3MepPEHHble 3HavYeHU] MacCOBbLIX KOHLEH-

Tpaluni AOMXKHb!I NpuBOAUTLCA K 6asoBoMmy (HopmanbHOMY) 3HaYeHWo 0ObEMHON gonu Kucnopoga B OTXO-

Aswux rasax (Hanpumep, K 6 % ans kotenbHbiX ycTaHosok, K 15 % gna I'TY, Kk 5 % ans ctaumoHapHbixX ABU-
ratenen BHyTpeHHero cropanus).

[IpuBegeHue ocywecrtensaercsa no dopmyne:

. 20,9-C(0,),.,

C (i =C (i Battidiied et 72/ .
( )ML"J % ( )'"'”'"] 20,9-C (O, ) 1aum ©)
rae:
C(0,),, - 0asosoe anavenne conepxana KMCOpoaa, %(06.)
C (0,)),, - AEWCTBATENbHOE (M3MEPEHHOE) 3HaUeHMe CopepXanus kuenopoaa, %(06.)

lpuMevaHue - B rasoananusatopax «JA» MMEETCA BO3MOXHOCTb aBTOMATUYECKOro NpUBEAeHMs pe-
SyNbTaToB U3MEPEHUI MacCOBO KOHLEHTPpaLWM kK 6a30BOMY 3HAUEHMIO KMCNOPOAa.

Hns atoro onepartopy npu nogroroske npubopa K padbore Heobxogumo BoIbpaTh COOTBETCTBYIOLUE
CAVHULILI USMepeHnt 1 ycTaHosuTs Tpebyemoe 6a30B0e 3HaYeHUe KUCIOpoAa.
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11 OMNPEOEJNEHWE MACCOBOIO BbLIBPOCA

11.1 PesynbTaTbl U3MEpEeHUA OTHOCUTENLHOWN BNaXXHOCTW ra3oBoro Notoka (B %) nepecyuTbiBalOT B
auHULIbl @GCONIOTHOM BNAXHOCTV NO (Popmyne

A OEINOR 2 (4)

rae:
fuo(t) " 3nauenve aBCONIOTHOW BIAXHOCTYU rasoBoro NOTOKa, paccunTaHHoe AAs Temnepatyps t, rim’;
NC

A0 MaKCUManbHO BO3MOXHOE 3HaveHue abConoTHON BNAXHOCTV ra3oBoro NOTOKA Npu Temnepa-
0

Type {, r/m°. Onpeaenserca no Tabnuuam Tenno - U3MYEcKMX CBONCTB BOAbL! U BOAAHOrO Napa.
(Hanpumep, usparenbcrso cradgapros. Mocksa. 1969 r.),;

¢ - 3HaYeHue OTHOCUTENbLHOM BNAXHOCTH rasoBoro NoToka, usmepeHHoe npyu Temneparype t, %.

11.2 [lo pesynbTaraM U3MepeHui (UNYECKUX NapameTPoB ra3oBoro NOTOKa B ra3oxoAe paccuuTbiBa-

10T OGBEMHBI PACX0p, NOTOKA CyXMX OTXOASLMX ra3os (¥ ., M /c), npuBeaeHHbIA K HOpMarbHbLIM YCNOBUAM

2315 Pawu +£) ) oy V| (5)

V,=0 F+ ———— =
’ (273,15+1,)-1013 1

0

rae:

—

D - CPeAHsist CKOPOCTb rasoBoro NOToKa no U3MepuTenbROMY CEUEHUIO, M/C;

F - nnolaab M3MEpUTENLHOMD CEYeHNs rasoxona, M

P, - atmochepHoe aasnexue, rlla;
P - u3bbiTouHOE A2BneHue (paspexeHne) rasoBoro nNoToka, rMa;
g
f -Temneparypa rasoBoro noToka, °C;

<

Vv - MonapHbii 06beM rasa npu HopmanbHbix yenosusx (V,, = 22,4x1 0~ m*/monb);

H - MonapHaa Macca BogaHbix napos ( 4 = 18,0 r/imonb).

11.3 MaccoBbiit BbIGPOC i-ro 3arpAsHAIOWero BeLecTea paccuuTbiBaloT no dopmyne (M i, rlc)

. . -3
M@)=C(-V 107 (6)
rae:
C(i) - maccosas KOHLIEHTpaUUs i-r0 3arpssHAIoLLIero BelwecTsa, Mr/im®:
Vos - OGbeMHBIN pacxoa NOToka Cyxux OTXOASLIMX ra30B, M/C.
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12 KOHTPOI/b NMOMrPELHOCTU PE3YNbTATOB U3MEPEHUIA

KoHuTponb NOFPELIHOCTU pe3ynbTaTtos U3MepeHuit NpoBOAWUTCA NyTem onpeaeneHus OCHOBHOW NO-
rpeLLUHOCTY rasoaHanusaropos «OAl» no rocyaapcrseHHbIM CTaHAaPTHLIM obpasiaM — NMoBEepPoOYHbIM ra3o-
BLIM CMECAM ¥ 3TanoHHbiM maTepuanam BHUUM B Bannonax nog aasnexvem.

PexoMeHayemas NepuofnYHOCTb NPOBEAEHUA KOHTPONSA - HE pexe OQHOro pasa B Tpu mecsua (npw
nocTOAHHOR paboTe ¢ rasoaHanu3aTopoM). HacToTa KoHTPONR MOXET ObiTb yMeHbLUEHA UMK YBENUYEeHa uc-
xOZs U3 NonyyYaemblX pesynbTaTos 1 MHTEHCUBHOCTYW 3KkCnnyaTauun npudopa.

HomMmuHansHble 3Ha4yeHua obbeMHON AoNu onpegenfemMbiX KOMNOHEHTOB ra3oBbiX CMEecen u nx Home-
na no peectpy FCO unu no karanory 3TanoHHsIx marepuanos BHUUM ykasaHet B Tabnuue A.1 lNpunoxenus
A K HacTosauwen MeToauke.

KoHTponb NposoAAT B 51ab0opaTopHOM NOMELLEHAN Npy CREAYIOWUX YCNOBUAX:

- TeMmnepaTypa okpyxaiowen cpeas oT 15 no 25 °C;

- OTHOCUTENbHaRA BNAXHOCTL OKpyXawwew cpeabl oT 30 Ao 90 %;

- aTMocdepHoe pasneHue ot 84,0 o 106,7 klla.

Mofady rasosbiX cMeceit Ha rasoarnanun3artops! « Al » oCylecTBnAoT B Cneayiolen nocnegosareb-

HOCTW:
- MOAroTaBnNWBAIOT rasdoaHanu3arop K pabore;

- cobupaloT rasoBylo CUCTEMY, CXema KOTopoir usobpaxeHa Ha pucyHke 2. COopky seayT Tpybkow
MBX, UCNONb3YA MakCUManbHO KOPOTKUE OTPE3KK;

- OTKpbiBAKOT OANNOH C ra3oBoX CMECHIO, C NOMOLLBIO BEHTUNA TOMHOR PErynnupoBKW, KOHTPONUPYA NO
pOTaMeTpy, ycTaHasnueaioT pacxon u3bbitoyHoi cmecu B npegenax (1,0 — 1,2) n/muH;

- nocne crabunusaunmn nokasaHui (Yepes 3-S5 MUHYT nocne Havana nofayu rasoBoy CMecu) CHMTbI-
BaAIOT U3MepeHHoe 3HaveHue o6beMHOn 40N onpeaenseMoro KOMnNoHeHTa cmecu (B ppm (MnH") nnu %);

-  3aKpbIBAIOT BEHTUNb TOYHOK PErynupoBku, 3akpobisaoT OannoH € razoBon CMECHIO.

Pe3ynbTaTbl KOHTPONSA CHYUTAIOT MONOXUTENbHBIMU NPY BLINONHEHUMN YCNOBMS
X, =X
H
— —2.100< S, (7)
Xy
rne:
X, -V3MepeHHoe 3Hayerue OGBLEMHON AONK ONPeAensieMoro KOMNOHEHTa ra3oBoi cMecH, MK, %,

X, - ReucteutenbHoe 3qaveHne 06bEeMHO 4oNM ONPEAENsAemMoro KOMNOHEHTa ra3oBoi CMecH, yKa-

3aHHOE B NacnopTe Ha cMecb, MiH™ . %:
S - HOPMaTtuB KOHTPONS

S =+ 10 %.

Ipy oTpuLaTenbHeIx pesynsTaTax KOHTPONSA ra30aHanM3arTop NOANEXUT NeperpagynpoBke.
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—— Cbpocs
BbITSDKHO®
YCTROUCTBO

1 - 6annoH C ra3oBo CMECHLIO; 2 - BEHTUNb TOMHON PErynupoBKy; 3 -~ TPONHKK;
4 — uHaukatop pacxoaa (poramerp); 5 - npobooTOHOPHDLIN 30HA CO LWNAHIOM;
6 — BnarooTgenuTens ¢ OUnNLTPOM OMUCTKY, 7 - razoaHanusaTop

PucyHoOK 2 — ['a3oBas cxema CoeauHeHwnit Npy KOHTPOE NOrpeLLHOCTY Pe3yNnbTaTos n3aMepeHui
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MCNONb3yeMbIX NPU KOHTPONE NOrpellHOCTHU PE3YNLTATOR U3MEPEeHMUIA

NPUNOXERHWE A

Mepeuensb u MeTponornyeckne XxapakTepucTUKN razoBbiX cMecei,

Tabnuya A. 1
HomMuHansHoe Adonyckaemoe M
Onpepensembii LvanasoH 3HavyeHne obb- | OTHOCUTEeNnbHoe Penent! (rpa- N2 no peecTpy
] HULbI) OTHOCU-
KOMROHEHT UamMepeHun eMHou gonu on- | (abconiotHoe) 5 (a6 [CO-MIMC nnn
- TE -
(U3MepuUTEnNbHLIN rasoadanusartopa penensfemMorc | OTKNOHeHue oT .l'leOH“(El 0 no Kkaranory OM
. 0T -
KaHan) mr/m® (M) KOMMOHEHTA, | HOMMHANLHOFO Hok) o BHAUM
! P | FPELHOCTH
MNH 3HAYEHUA
| Kucnopog FCO-MIC O2/N
0 —-21 %(0b.) 10,5 %(06.) | £2,0%(06.) + 0,04 %(06.) © 0N,
(O2) Ne 3729-87
- C
0 -400 190 | + 10 MK + 4 MAH" $COTIEC COMN,
Ne 3806-87
Ne 3809-87
Ne 3810-87
0 - 2000 1000 + 100 maKR"’ + 40 mnK™! FCO-IITC oM,
Okeug yrnepopaa Ne 3811-87
(CQO) -
0 - 4000, 2300 + 200 mnu”’ + 25 MAK" Feo-nrc Com;
Ne 3812-87
0 -6000 3000 I £200 man™ + 25 Mnn™ FCO-IC COM,
Ne 3812-87
0 - 30000 1,50 %(06.) + 0,10 %(06.) + 0,03 %(006.) Feo-TIrc COm;
Ne 3821-87
0 - 40000 2,0 %(06.) + 0,15 %(06.) £ 0,04 %(06.) FOO-NIFC Comv,
Ne 3824-87
Ne 06.02.014
Ne 06.02.014

0-400

Okeua asorta
(NO)

'C-
10 Telom) + 1.5 %(om.) o~ NOM,
Ne 06.02.014
Ne 06.02.014

guoxena asota
(NO2)

0 -2000

0-~50
0-100

0-200

0 - 400

o500

0 - 1000

1000

25

50

100

200

+ 10 %(oTR.)

+ 10 %(oTH.)

+ 1,8 %(0TH.)

+ 1,5 %(0TH.)

[C-SM NOMN,
Ne 06.02.014
FC-OM NO/N>
Ne 06.02.014

[C-OM
+ 10 %(oTH.) + 1,5 %(0TH.) Ne 06 02002122

t+ 10 %(otH.)

t 10 %(oTH.)

+ 1,5 %(0TH.)

+ 1,5 %(0TH.)

; FC-3
| £10%(oth.) + 1,5 %(oTH.) -OM NO/N,
Ne 06.02.015

FC-3M NO,/N-
Ne 06.02.015
'C-OM NO2/N,
Ne 06.02.015
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Flpoaomxkesne Tabnuust A.1

HoMUHanbHoe [onyckaemoe
. [pepenst (rpa-
Onpepenaembiit Duanason 3HaveHue o0b- OTHOCUTENbLHOE Ne no peectpy
. HULbI) OTHOCK-
KOMMNOHEHT N3mMepeHuit eMHOM aonu on- (abconoTtHoE) off (860 CO-MNINC vnn
. TENbHON -
(MaMepuTenbHLIn | razoaHanusaTopa peaenifeMmoro OTKNOHEHue OT i no xaranory 9M
3 -1 NIOTHOW) NO-
KaHan) mr/m® (mne) KOMNOHEHTA, HOMWHERAEHOIO BHAVM
P rPELHOCTH
MJTH 3HAYEHWS

£10%(TH) | 1,5 %(omh)
Ne 06.02.013

200 £ 10 %(0TH.) £ 1,5 %(0TH.)
Ne 06.02.013

+ 10 %(OTH.) + 1,5 %(0TH.)
Ne 06.02.013

l
n

CepHUCTLIA
aHrnapug

'C-OM SO2/Nz2
£ 10 %(oTH.) 11,5 %(om.) Ne 06.02.013

(502) 0 - 1000 -
0 -2000 + 10 %(0TH.) t 1,5 %(oTH.)

Ne 06.02.013
0 — 4000 + 10 %(oTH.) £ 1,5 %(oTH)

Ne 06.02.013

+ 1,0 %(06.) + 1.0 %(oTH) [C-OM HzS/N2

Ne 06.02.016

0 - 100 + 1,0 %(06.) + 1,0 %(oTH) FC-3M H2S/N2

e Ne 06.02.016

(H2S)

+ 1.0 %(06.) 10 % FC-OM 5
0 %(00. 1.0 %(om.) Ne 06.02.016
0 — 400 + 1.0 %(06.) +1,0 % Fe-SM RS/
- 0 %(00. 0 %(om,) Ne 06.02.016
Yrnesogopoasl p P p [CO-TIC CH4/N2
0 - 5000 mnH 200 mnu 25
no metaHy (CHy) : * i £0 MIH Ne 3870-87
Yrnesogopoab P [C-OM CaHg/N2
0 - 5000 mnH 2500 + 10 %(oTH. + 1,0 %(0TH.
no nponany (CaHg) o(om) o(oTH) Ne 06.02.08

MNpumeyanus.
1 TCO-NIC - rocynapcraeHHbiK CTaHOapTHLIN 0Opasel — noBepovHas ra3osan cMech no TY 6-16-2956-92.
2 [C-3M - rasosasn CMeCb - 3TanoHHL matepuan ¢yYn "BHUUM um. [1.U. Mergeneesa” no M 2590-2004.



PENEPAJIBHOE A'EHCTBO I1O TEXHAYECKOMY PEIYJIMPOBAHMIO U METPOJIOTH Pd
PEJEPAJIBHOE I'OCYJAPCTBEHHOE YHUTAPHOE OPEIIIPUATUE

“BHUYIM um..U.MEHJIEJEEBA”

190005, Poccusn, r. Cauxr-Tletepbypr, MockoBckuii np., 19
Qaxc: 7 (812) 113-01-14, Tencdon: 7 (812) 251-76-01, c-mail: info@vniim.ru, hitp://www.vniim.ru

CBUJIETEJBCTBO
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Ne  242/007-06

MeToauKa BHIIONHEHHS H3MEPEHUI MacCOBOi KOHIECHTPAIMH U OIIpENEeNIEHUT Macco-
BOTO BHIOPOCA 3arpsA3HAIOIUMX BEIWIECTB B OTXOMNAIIMX ra3ax TOIUTMBOCKHUTAIOIIUX YCTaHO-
BOK, pa3paboranHas OOO «Mouuropuar» (198013, T. Cauxr-IIerep6ypr, a/a 113) u per-
JIaMeHTHEOBaHHajI B NOKyMeHTe Ne M-MBHU-173-06 «MeToauka BBIIONHEHUS U3MEPEHUH
MAacCOBOM KOHLICHTpalUMH U ONpPENENECHH MacCOBOrO BHIOPOCA 3arpA3HSAIOIINX BEIIECTB B
OTXOLINX rasaX TOIUTMBOCKHIAIOWIMX YCTaHOBOK C NPHMEHEHHEM TIa30aHaH3aTOpPOB
«HAI-16%», «JAT-500%», «TAT-510% (Canxr-Ilerep6ypr, 2006 r.), aTTecTOBaHA B COOTBET-
cteun ¢ I'OCT P 8.563.

ATTECTalM OCYINECTBIEHA 10 pe3yJIbTaTaM MCTPOJIOTHYECKOH IKCNIEPTHU3bl MaTepHa-
5 JI0B 110 pa3padotke MBU 1 axcniepuMeHTaNbHOro MecenoBanus MBI
e B pesynvrare arrecrauun MBU ycranosneno, yro MBU COOTBETCIBYET INpeabsABILLe-

MBIM K HEH METPOJIOIMYECKUM TpeOOBaHMAM M 00JIaaeT OCHOBHEIMU METPOJIOTHYCCKUMH
AAPAKTCPUCTHKaMH, MPUBEACHHBIMU Ha 000pOTHOMN CTOPOHE HacTosAwIero CBUAETENECTRA.
[lata BbInauu cBUAETENBCTBA: 25 AHBaps 2006 r.
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METPOJIOI'MUYECKUE XAPAKTEPUCTUKHA

Huana3on usmepenunii MBH Monens npubopa

OnpenenseMblii KOMIMOHEHT

Keronopon (O, 1 =21 %(ob.
R e
M 40 — 630 mr/m
HITH
pITH 150 — 5040 mr/m
MIH
R R

IAT-510 ¢ BIITI-510
R e
wm_ 135-205mr/v’ [ 18-100mas’ | TAI-500
wm_160-410mr/M  ]30-200masT | TAT-510
R e
8 — 50 maH’
—
owm 1145-1465mr/M°  155-500mnw” | QAI-500
R

IAT-510 ¢ BITII-510
I

YTNeBOAOPOABI [0 METAHY
(CH4) HJIN TIpOIia (C3H3)

TIAT-510

600 — 5000 My

gl el

HOPMATHBbBI KOHTPOJLA IIOI'PENTHOCTHU PE3YJILTATOB M3MEPEHIM (p. 12 MBR)

JlormycxaeMoe OTHOCHTENIbHOE OTKJIOHEHHE pe3yibTaTa H3MepeHui 00beMHOM JOMH KOMIIOHEHTa B Mo~
BEPOUYHOM Tra30BOW CMECH OT 3HaueHua o0beMHON NONY, YKAa3aHHOTO B NACTIOPTE HA CMech: + 5 %.
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OEJEPAJIBHAS CITVXXEBA T1IO FEDERAL ENVIRONMENTAL,
OKOJIOTTHYECKOMY, INDUSTRIAL AND NUCLEAR
TEXHOJIOIT'MYECKOMY SUPERVISION SERVICE OF RUSSIA
11 ATOMHOMY HAII3OPY
HayuHo-MCCIeA0BATENbLCKHN HHCTUTYT Scientific Research institute
0XpaHbl aTMOCGEpHOro BO3aYyXa of Atmospheric Air Protection
HHUH Atmocdepa SRI Atmosphere
194021, C.-IlerepOypr, 194021, St.Petersburg, Russia
yn. KapOenuesa, n. 7 Karbyshev str, 7.
Ten.: (812) 2478662 Tel.: (812) 2478662
Paxkc: (812) 2478662. Fax: (812) 2478662. Telex: 22612
OneKTpoHHas noyta: milyaev@peterlink.ru E-mail:milyaev@peterlink.ru
sriatm(@main.mgo.rssi.ru sriatm(@main.mgo.rssi.ru

IKCIIEPTHOE 3AK/IIOYEHHUE

Ne 257/2 /33-09
oT 2 5.6+ 2006 .

B HMM AtrMmocdepa paccMoTpeHa «MeToAuKa BBEINIOJHEHUS H3MEPEHHH
MacCOBOM KOHLEHTpaUUMd U OIpenesieHHs MaCcCOBOro BhIOpOCa 3arpsa3sHAIOIIMX
BEILIECTB B OTXONALIMX ra3ax TOINIMBOC)KUIaIOIMX YCTAaHOBOK C NPHUMEHEHHEM

razoaHaiusatopos «JAI-16», «JAI-500», «IAI-510» Ne M-MBH-173-06,
npenacrasiieHHas OO0 «MOBUTOPHHIY.

[To pe3synepTaTaM 3KCIEPTH3Bl METOAMKAa COOTBETCTBYET TpebOBaHHAM
ne#icteyromux I'OCToB M Apyrdx HOPMAaTHUBHBIX AOKYMEHTOB M MOXeET ObITh
WCIIOb30BaHa JJIA BBIIIOJHEHHA W3MEPEHHH KOHUEHTpaUu#d 3arpsa3HAIOlUX
BEIIECTB B BBIOpOocax B aTMocdepy OT TOIUIMBOCKMIAIOIUX YCTaHOBOK, 3a
HCKITIOYCHHEM YCTAHOBOK CHOKHIaHHS OTXO/IOB.

XapakTepUCTHKH METOJAMKM TIpMBENEHBHl Ha OOOpDOTHOM  CTOpDOHE
HACTOAIIEr0 3aKJIIOUYEHUS.

CpoK IeHUCTBUS METOAMKHU: S JIET.
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OTKPBITOE AKINIOHEPHOE OQBLIIECTBO
“Hayqﬂounccnenanafrenbcmnﬁ HHCTUTYT
0XpaHbl aTMOC(EpHOTO BO3AyXa”
0AO “HUU Armocdepa”

194021, r.Canxr-Ylerepbypr, yn.KapGeiuesa, 7. ren./bake: (812) 297-6662
E-mail; info@nii-atmosphere.ru, http://www nii-atmosphere.ru
OKTIO: 23126426, OTPH: 1097847184555, MHH/KILL: 7802474128 / 780201001

HUWKX ATMOCOEPA

Pex. Ne 7* 57 f//ﬁﬁﬂf otT 22.03.2011 r. ,1" CHEPATBEHOMY KRPEKTODY '

000 "MOHUTOPUHI™
Ha Ne 308 ot 08.02.2011 r. T.M. Kopoxnepoif

190013, r. Canxr-IlerepOypr, a/4 113

[O npoxnenmy cpoxa netterens | Mocxosckul 1p., 4. 74, nar. "B
3KCIIEPTHOrO 3aKOueHNs sa MBU

HacTommuM ©KHCEMOM CPOXK JHelcTBAS 3KchepTHoro 3saxmiovgenuds HHIW AtMocdepa Ne
251/2/33-09 or 25.01.2006 r. Ha M-MBH-173-06 «Meroauka BLITONHERUS H3MEPEHWH MacCOBOM
KOHIOCHTPAIAH H ONPCHASNEHHA MACCOBOTI0 BRIOPOCa 3arpaA3HMIOIIAX BEUISCTB B OTXOMNINHX razax TOII-
JTHBOCKHUTAIOIUX YCTAHOBOK ¢ NIPAMECHEHACM razoananmn3aropos AAT-16, JAT-500, JAI-510» (pas-

Hen. JLH.Kopoachko
Ten/paxc: (812) 380-92-41



