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PykoBogctBo no akcnnyataumm (ganee P3) cocTtaBneHo Kak
00beANHEHHbIN OOKYMEHT, CoAepXallunin TEXHMYECKOe OnucaHue U3genus,
yKaszaHua no ero akcnnyatauum u rapaHTUPOBaAHHbIE TEXHUYECKME
napameTpbl.

1 O6wume cBegeHun o6 usgenuu

Bubpatopbl anektpuyeckne rnybuHHbIE pyYHble CO BCTPOEHHbIM 3r1eK-
Tpoagsuratenem UB-78, IB-102A, IB-103 narotoBneHsl B COOTBETCTBUN C
TexHuyecknmun ycrosnamm — TY 4833-007-00239942-2002 «BubpaTtopbl
anekTpuyeckme rnyonHHbIE.

HanmeHoBaHue 3aBoga-nsrotosutens — OAO «HApocnasckuin 3aBof,
«KpacHbin Mask»

Cuctema meHemkmeHTa kadectesa OAO «Spocnasckuii 3aBog
«KpacHbin Masik» ceptudumympoBaHa opraHomM no ceptudukauyum DQS, Mep-
MaHusl, KOTopbIN ABNAeTCcsa YrneHom MexayHapoaHou cepTudmKaLMoHHON
cetn IQNet.

Cuctema cooTBeTCTBYET TpeboBaHuaM MexayHapogHoro ctaHaapTa
DIN EN ISO 9001:2008, pernctpaunoHHbIn HoOMep cepTudumkaTa
071018 QMO08.

YkasaHHble BubpaTopbl cepTudunLmpoBaHsl Ha 6€30nacHOCTbL B COOT-
BETCTBUU C TpeboBaHMAMN HOpMaTMBHbIX JoKkymeHToB: [OCT 12.2.013.0-91;
FOCT P 50615 —-93; TOCT 12.2.030 — 2000; TOCT 17770 — 86,

FOCT P 51318.14.1-2006, TOCT P 51318.14.2-2006, OCT P 51317.3.2-
2006, NOCT P 51317.3.3-2008.

Ceptudmkat coorBetctBust Ne POCC RU .ME77 .B06426, cpok aen-
ctBus ¢ 23.03.2010 no 23.03.2013.

CeptndomkaT BblgaH opraHomMm no ceptudumkaumm
POCC RU. 0001. 11ME77 AHO «POMC».

PucyHok 1. BubpaTtopbl anektpuyeckme rnybuHHbIE pyYHble CO BCTPO-
eHHbIM anekTpoasuratenem VIB — 78, IB — 102A.
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PucyHok 2. BnubpaTtop anekTpuyeckmn rinyObuHHbIN pyYHON CO BCTPOEH-
HbIM anekTpoasuratenem UB — 103.

BHUMAHWE! B cBsasn ¢ npoBoanmMbiMu paboTaMmn Mo COBEPLUEHCTBO-
BaHMIO KOHCTPYKLUMW N TEXHOMOIMMU M3roTOBSIEHUS, BO3MOXHbl HEKOTOpble
pacxoXxaeHna mexay onucaHMem U noctaBndeMblM U3Jenuem, He BIUSIo-
LLIe Ha ero TEXHUYECKYH XapaKTepuUCTUKY N TEXHUYECKoe obcrnyXnsaHue.

2 Ha3HauveHue uspgenus

2.1 BubpaTtopsbl IB-78, B-102A (puncyHok 1) un Bubpatop MB-103 (pu-
CYHOK 2) npefHasHa4yeHbl AN YNroTHEHUS DETOHHbIX CMecen Npu yknagke
MX B MOHOJIUTHbIE KOHCTPYKUMM C Pas3fiM4HOMN CTENEHbI0 apMUPOBaHUS B rna-
POTEXHMYECKOM CTPOUTENBLCTBE, a TaKKe MpU U3roTOBMIEHNUN BETOHHbLIX N Xe-
ne3o0beToHHbIX U3genuin Ans cbopHOro CTpouTENbLCTBA.

2.2 Bblbop TOro mnu mMHoro Bmbpartopa Afsi U3roTOBMEHUS apMUPO-
BaHHbIX KOHCTPYKUUN HEOOXOAUMO MPOU3BOAUTL C Y4ETOM PacCTOSHUS Me-
X0y CTEPXKHSMU apMaTypbl, KOTOpoe A0MMKHO BbITb HE MeHee 1,5 anameTpa
BUOPOHAKOHEYHMKA.

2.3 BubpaTtopbl COOTBETCTBYIOT WCMOMHEHUKO Y Kateropum 2 no
FOCT 15150-69 » npegHasHadeHbl ONa 3KCnfyaTaumm B panoHax, XxapakTe-
PU3YIOLLMXCA CriegyroLMm YCITOBUSMMU:

e BbICOTA MECTHOCTU Haf ypoBHeM mMop4da He 6onee 1000 wm;

e OKpyXawllasa cpeda AormkHa ObiTb B3pbliBOOGE30MacHOMW, He Hacbl-
LLIeHHOMN TOKOMPOBOASALLEN MNbINblO, HE coaepXallen arpecCUBHLIX ra3oB U
napoB B KOHLUEHTpaUMsaX, KOTOpblE MOryT Bbl3BaTb pa3pyLleHne MeTansioB u
9NIEKTPOUN3ONALUNOHHBIX MaTepnaros;

e Temnepartypa okpyxatouien cpegbl ot nitoc 40 oo muHyc 45 °C.



3 TexHU4YeCKUe XapaKTepUCTUKU

3.1 OcCHOBHble TEXHMYECKME XapaKTepuUCTUKM BMOpaTOpPOB yKasaHbl B

Tabnuue 1.
Tabnuua 1

3HayeHne

HanmeHoBaHWe napameTpa NB-78 MB-102A MB-103

1 2 3 4
HapyxHbln guameTp
BUOPOHAKOHEYHUKA, MM 50 75 114
[nnHa BMOPOHAKOHEYHMKA, MM,
He 6onee 412 440 480
YacTtoTa konebanun, u,
(kon/mMuH):
CUHXPOHHas 200 (12000) 100 (6000)
Npwn XOSIOCTOM XO4€e, HE MeHee 190 (11400) 95 (5700)
BbiHyxgatowas cuna, kH:
NpPU CUHXPOHHOW YacToTe
kornebaHumn 2,92 7.9 5,88
npun Yactote KonebaHum
XONOCTOro xoaa, He MeHee 2,37 6,4 4,78

Twvn AneKkTpoaBsurartend

TpexdasHbli, aCUHXPOHHbIN
C KOPOTKO3aMKHYTbIM POTOPOM

Knacc nsonauum B

MoLwHocTb, KBT:

HOMWHarbHasA 0,27 0,75 0,8
HOMWHarbHas noTpebnaemas,

He Bonee 0,38 1,0 1,1
HomuHanbHoe HanpsxeHue, B 42

HomuHanbHaga yactoTa TokKa, 1 200

HomuHanbHbIN TOK, A,

He Oonee 10 20 25
Pexxum paboTbl no

OCT 12.2.013.0-91 6 MUH / 4 MUH *
[[abapuTHble pa3mepbl, MM 1250x130x180 | 1260x130x180 | 1300x130x180
Macca Bubpatopa, Kr 12,0 16,5 28,5

* 6 MUH. - NPOAOIKUTENBHOCTL paboyero BpeMeHu; 4 MUH. - NPOAOITKUTENBHOCTb

nepnoga OTKIHYEHUA.




CteneHb 3awmTbl BUbpaTopos no NOCT 12.2.013.0-91:

- ONsi KOPOOKM BbIKMOYATENS N BBOAA kKabens — A Opbl3rosawm-
LeHHas MalluHa;

- ANsi BUDPOHAKOHEYHMNKA U Pe3MHOMETAaNNMYECKOro pykaBa OT NPOHUK-
HoBeHus Boabl — 8@ BogoHenpoHvuaemas MalumHa.

3. 2 XapakTepucTuka noALnnHUKOB KayeHus ykasaHa B Tabnuue 2.

Tabnuuya 2
Konu-
T Homep no-| Homep noawwmnHuka Homep | OcHOBHblEe| 4ecTBO
BUGDATODA auuum (no| FOCT / mexayHapoa- | ctaHaapTa| pa3Mepsl, | noaLwmn-
paTop PUCYHKY) Hoe 0603Ha4YeHne roCT MM HMKOB Ha
nagenve
nNB-78 2 (pnc.3) 36203E 831-75 | 17x40x12 2
15 (puc.3) 27 8338-75 7x22x7 1
NB-102A | 2 (puc.4) 36206E 831-75 | 30x62x16 2
MB-103 2 (pnc.5) 308 / 6308P6Q6 8338-75 | 40x90x23 2
3.3 XapaktepucTtuka ynnoTHeEHU yka3aHa B Tabnuue 3.
Tabnuua 3
KonunyectBo
HanmeHoBaHue O6o3HayveHve
U 0603HAYEHME MO YepTexy mB-78 | B-102A | UB-103
Konbuo dgy =37,2; dcey =3,3 | IB-47-01-2 1
KOJ'IbLI,O dBH =58; dCEq =4 C 801-02-12 1
Konbuo dgy =97,5; dcey = 3,3 | IB-59-00-6 1
Konbuo dgy =83,5; dcey = 3,3 | C 826-00-38 1

4 CocTaB n3genunsi U KOMNJIEKT NOCTaBKU

4.1 B KOMNNeKT NOCTaBKU KaXXgoro n3genusa BXoasaT:
BUOpaTop

PyKOBOﬂ,CTBO no SKCriyaTtaunn

—1 wr.

— 1 9K3.

[MprmeyaHue. [lonyckaeTcsa KomnnekTtoBaHne sBubpatopos NB-78 u
NB-102A pesnHoMeTanmmyeckumm pykaBamu pasHblX OSIMH.




5 YctpoucTtBO U NnpvHUMN pabdoTbl

5.1 Bwubpatopbl NB-78 (pucyHok 3), WB-102A (pucyHok 4), NB-103
(pncyHok 5) cocToAaT 13 BUOPOHAKOHEYHUKA N PYKOATKM C KOPMYCOM BbIKMHO-
yaTend. BubpoHakoHeYHUK N pykoaTka B BuOpaTtopax MB-78, B-102A co-
edVHeHbl Mexay cobon pesnHoMeTannMyecknm pykasoMm, a B BubpaTope
MB-103 — wtaHron.

B repmeTtnyeckn 3akpbITOM Kopnyce 6 BMOpPOHaAKOHEYHMKA BCTPOEH
anektpoasurateno n gebanaHc 3 , Npu BpaweHUN KOTOPbIX BO3HUKAET Bbl-
HyXxJatoLasa cuna.

5.2 CtaTop 4 3anpeccoBaH B Kopnyc 6 BubpoHakoHe4yHuKa. [JebanaHc 3
BubpaTopa NB-78 (pucyHok 3) onupaeTca Ha ABa NOALUMMHMKA 2.

Ban potopa 5 BubpoHakoHeyHuka WB-78 (pncyHok 3) OOHMM KOHLOM
cBsi3aH ¢ gebanaHcom Yepes Yeky (ponuk) 16, a opyron KoHeL, onupaeTcs Ha
noaLwunHuK 15 pacnonoxeHHoln Bo donaHue 14.

PoTop 5 Bubpatopos NB-102A (pucyHok 4), IB-103 (pucyHok 5) n ge-
GanaHc 3 nmetoT 06w M Ban, ONUPaoLLNNCA Ha NOALUNNHUKK 2.

QrnekTpogsuratesib BKoYaeTca n oTknoYaeTca Bolkntodatenem 10.

Bce HapyxHble coeouHeHust KoprycoB BubpoHakoHeuvHukoB WB-78,
NB-102A umetoT neByto pe3bby; a BMbpoHakoHeuHuka MB-103 wumetoT npa-
BYIO pe3bby.

LTanra 9 Bubpartopa MB-103 (pucyHok 5) cocTonT U3 AByX YacTten, co-
eNHEHHbIX aMopTnU3aTopoM 13, KOTOPLIN CNYXUT AN raweHuss konebaHun
Ha pykoaTke 12; ansa yaobcTea akcnnyataunm uMmeeTcs pydka 7.

Cmaska MoALMNHUKOB OCYLLECTBNSETCS BepeTeHHbIM Macrom, 3anu-
TbIM B HVXXHIOK YacCTb Kopryca BUOPOHAKOHEYHMKA.
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PucyHok 3. Bubpatop VB — 78.

1 - AHO; 2 - nogwwunHukK; 3 - gebanaHc; 4 - craTop; 5 - poTop; 6 - KOp-
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nyc; 7 - ronoska; 8 - BTysnka; 9 - pykas peanHomeTannndeckni; 10 - BbIKMto-
yaTenb; 11 - kpblWwKa; 12 — pykoatka; 13 — npwxum; 14 — conaHen; 15 — nog-

LUNMNHKK; 16 — POSKK.
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PucyHok 4. Bubpatop B — 102A.

1 - gHO; 2 - nogwunHuk; 3 — gebanaHc; 4 - ctatop; 5 - poTop; 6 — Kop-
nyc; 7 - ronoska; 8 - BTysika; 9 - pykas peamHomeTannundecknn; 10 - BbIKmMto-
yaTenb; 11 - kpbiwka; 12 — pykosTka.
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PucyHok 5. Bubpatop VB — 103.

1 - OHO; 2 - noawunHukn; 3 — gebanaHc; 4 - craTtop; 5 - potop; 6 — KOp-
nyc; 7 - pydka; 8 - Btynka; 9 - wradra; 10 -Bbikntoyartens; 11 — kpbiwka; 12 —
pykosiTka, 13 — amopTunsartop.

6 YkasaHus mep 6e30nacHOCTH

6.1 No TMNy 3aWwmTbl OT MNOPaXEHUS ANEKTPUYECKMM TOKOM BUOBpaTOpbI
oTHocaTea K 1l knaccy TOCT 12.2.013.0 — 91.

B uensx obecnevyeHna 6esonacHOCTM Npu NoAKNYeHUM Bubpartopa K
ceTn u ero obecnyxmeaHnn Heobxoammo cobniogaTs «l1pasmna ycTponcrea
9JIEKTPOYCTaHOBOKY, «[1paBuna TeXHMYEeCKOW SKCnyaTauum aneKkTpoycTaHo-
BOK noTpebutenen» n «MexoTpacrneBble npaBunia no oxpaHe Tpyaa (npasu-
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na 6e30nacHOCTN) NpU AKCNyaTauum arneKTpoyCcTaHOBOKY
(MOT P M-016-2001, PL 153-34.0-03.150-00).

6.2 K paboTte c BubpaTopom JonyckarTcs nvua, U3yyYnmBLInMe HacToSA-
wee P3, He umerowme MegnumMHCKMX NPOTUBOMNOKA3aHMn 1 npoluealune nH-
CTPYKTaX No TexHuke 6e30nacHOCTM.

6.3 [logkntoyeHne BubpaTopa K ceTu crniefgyeT OCYWEeCTBNATb yepes
npeobpasoBaTtesnib HacToTbl TOka (4acTtoTom Toka 200 'y u HanpskeHnem
42 B).

MooknioyeHne BubpaTopa K nNUTalOWEN CEeTWU, KOHTPOSfb 3a €ro
MCMPaBHOCTbID, a TaKKe TexHudeckoe obcnyxumBaHne U YycTpaHeHue
OTAESbHbIX OTKA30B [LOSMKHbl MPOM3BOAMTBCA  Cneumanuctamm He Huke
TpeTben KBanuukaumMoHHOW rpynnbl Mo anekTpobe3onacHOCTH.

6.4 O6cnyxmnBaroLiemy nepcoHany 3anpeLaeTcs:

- 3a3eMnsaTb BUbpaTop;

- noAakn4aTbh BUOpATOp K 3NeKTpUYeckon cetm vacTtotom Toka 500u;

- paboTtaTb HeucnpaBHbIM BUOpaTOpoOM (MOBpexAeHMe TOoKonoaBoAs-
lero kabens n ero 3awmMTHOW TPybKKW, NOsIBNEHME AbiMa U 3anaxa, Xapak-
TEPHOro Ang ropdwen n3onauum, HexapakTepHoro wyma, HeyeTkon paboTe
BblKMNtoYaTens, NosiBieHNe TPELWH Ha PYKOATKE BbIKNYaTens);

- HAXOAUTbLCSA B 30HE AeNcTBUA BMbpaunmn Ha pacctossHun meHee 0,5 m
OoT BMBpoHakoHe4YyHMKa 6e3 cneumanbHon 0byBM C 3aLUTHBIMU CBOMCTBaAMMU
noarpynnel MB (o1 Bubpaunn) FOCT 12.4.103 — 83;

- OCTaBNATb BUbpaTop, NOAKMOYEHHBIN K ceTu, 6e3 Haa3opa;

- YCTPaHSATb HeEMCNpaBHOCTM BMbBpaTopa, NOLKMOYEHHOrO K AfieKTpude-
CKOW CeTu;

- HaTArMBaTb N NepeKkpyynBaTb TOKONoaABoAdALLEN kKabenb;

- MpeBbIlWaTh NpefenbHO LOMYCTUMYK MPOOOIMKUTENBHOCTL PaboThl,
yKasaHHyl0 B HacTosiem PO.

6.5 Bce Buabl TeXHMYECKOro obCnyXMBaHUS OOSMKHbI NPOM3BOAUTLCAH
TONbKO Nocre oTKM4YeHna Bubpatopa ot ceTn. OTKNIOYEHME U BKAKOYEHNE
BMOpaTopa B 3MNeKTPUYECKY0 CETb NPOM3BOAUTL TOMBbKO BbIKMOYATENEM UK
Yyepe3 MyCcKoBOe YCTPOWCTBO. He gonyckaetcs ucrnonb3oBaHuWe KabenbHOoro
coegmHnTensa Anga BKNOYEHUS - OTKIHOYEHNS.

6.6 Bubpatop AaomkeH 6bITb OTKIOYEH BbIKNOYaTENEM NPU BHE3AMNHOM
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OCTaHOBKE BCIieACTBME UCHE3HOBEHUS HANPSXKEHUS B CETU, 3aKNUHMBAHUS
ABWXYLLMXCA aeTanen n T. 4.

6.7 Kabenb gosmkeH BbITb 3aluLeH OT criydanHoro nospexaeHus. He-
nocpeacTBeHHOE COMPUKOCHOBEHME Kabens ¢ ropaynmmMm n mMacrnsiHbIMu Mo-
BEPXHOCTSIMU HE OMyCcKaeTcs.

6.8 BubpaTtopbl py4YHble CO BCTPOEHHbLIM dNEeKTpOABUraTENEM SABMSOT-
CS1 ICTOYHMKOM BpeHbIX ANns YenoBeka hakTopoB Lyma 1 Bubpaunu.

6.9 LWymoBon xapaktepucTtukon subpaTtopa ABSTCS KOPPEKTUPO-
BaHHblE€ YPOBHM 3BYKOBOMW MOLLHOCTU N UX YPOBHW B OKTaBHbIX Nosiocax
cpegHereomeTpuyecknx vyactot (31,5; 63; 125; 250; 500; 1000; 2000; 4000;
8000 Nu) 1 aKBMBaNEeHTHbIN YPOBEHb 3BYKa B KOHTPOSIbHOM TOYKe Ha pabo-
4YyeM MecTe onepartopa Ha BbicoTe 1,5M OT ypoBHSA nona (rpyHTa) B Hemno-
CcpeacTBEHHOM DNM30CTKN OT rofoBbl onepartopa n paccuntoiBaetca no FOCT
12.1.050-86, TOCT 12.2.030-2000, NOCT 23941-2002, He AOMKHbI NPEBbI-
watb HopMm TOCT 12.1.003-83, CaHllnH 2.2.2.540-96 «I'urneHnyeckume tpe-
BoBaHNA K pyYHbIM MHCTPYMEHTaM U opraHndauns paboT», pykoBOACTBY
P 2.2.2006-05 «PykoBoaCcTBO N0 rMrmeHNYeCcKomn oLeHke dakTopoB paboyen
cpenbl 1 TpyaoBoro npouecca. Kputepmm n knaccudpukaumm ycnosum Tpyaa,
CH 2.2.4/2.1.8.562-96 «lllym Ha pabounx mectax B NOMeELLEHNAX XKUMbIX,
0OLLECTBEHHbIX 30aHUN U HA TEPPUTOPUM XKUIOW 3aCTPOMKNY ONA BPEMEHU
Bosgenctemsa 70 MuH (14 10 MWH) 1 He nNpeBbIaTh 3HAYEHUN, YKa3aHHbIX B
Tabnuue 4.

Tabnuuya 4
CpeagHereomeTpuyeckme 4acTtoTbl 58525:?17; 3KBVIBa:
Tun OKTaBHbIX noroc, 'y YPOBEHE NEHTHBbIN
.~ | ypOBEHb
6Da-

o [31,5] 63 [ 125250 500 | 1000 [2000] 4000] 8000 | o)y | 38YKA B
pa MOLLUHOCTMH, KOTPO~b-
YpoBeHb 3BYKOBOW MOLLHOCTH, Ab, OBbA, He HOI TOY-
He bonee bonee ke, OBA

MB—-78| 76 | 80|90 |95 |72 | 79 | 84 | 86 | 81 90 73

MB-102A | 77 | 82 |101|105| 88 | 81 | 84 | 86 | 79 97 76

NB-103 | 86 | 90 [105| 74 |79 | 88 | 79| 77 | 75 87 72

6.10 BubpaumoHHas xapaktepuctnka subpatopa (Hopma 6esonacHo-
CTV OT OENCTBUA NnokanbHOW BUOpauuun, nepeaaroLenca Yepes pyku onepa-
TOpa) — YPOBHN BUOPOCKOPOCTM B OKTaBHbIX MOSI0Cax cpegHereomeTpuye-
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ckmx yactoT (8; 16; 31,5; 63; 125; 250; 500; 1000 L) n cooTBETCTBYOLLMI
UM norapudMmNYeCcKnin YypoBeHb KOPPEKTUPOBAHHOIO 3HA4YeHNA BUBPOCKOPO-
CTWN C y4eTOM CyMMapHOro BpemMeHun paboTbl onepaTtopa ¢ BubpaTtopom B Te-
JyeHue 70 mnHyT onpepensietca no CH 2.2.4/2.1.8. 566-96, Cl1 2.2.2.1327-
03 «l'mrneHnyeckune TpeboBaHNA K opraHn3aumm TEXHOMOrMYecKnx npouec-
COB, NPOM3BOACTBEHHOMY 060pyaOBaHUIO N pabovemy UHCTpYMeHTy», TOCT
17770-86, TOCT 16519-79, TOCT 12.1.012-90 1 He OOMKHbI NpeBbIWATb
118 ob.

Bpems Bo3gencTeusa nokanbHom Bubpaunm — cymmapHasa anuTenb-
HOCTb KOHTaKTa ornepaTopa ¢ BubpaTopom B TeveHne 8-4yacoBon paboyen
cmeHbl onpeaensetcsa no NOCT 12.1.012-90, CH 2.2.4/2.1.8.566-96 n ycTa-
HaBMMBAaETCS B 3aBMCMMOCTM OT BESIUYMHBI MPEBbLILLEHNA HOPM C TakuUM pac-
4YeTOM, YTOObl AKBUBANEHTHbLIVN KOPPEKTUPOBAHHBLIN YPOBEHL BUOpaLmn He
npesbicun 112 ab.

KoHTposb YpoOBHS BUBPOCKOPOCTU NPOM3BOAUTCS HA PYKOSTKAxX B MecC-
Tax yaepusaHusi Bubpartopa onepaTtopom.

PaboTa c BUGpaTopom He aonycKaeTcs rnpu JOCTMXKEHUM NOKaNbHON
BMbpaunmn (YypoBHS BUOPOCKOPOCTN) CreayoLmx 3Ha4YEeHUN:

-0NA KOPPEKTUPOBAHHOIO YpoBHSA bonee 124 ab;

-0Na YPOBHEN nokanbHOW BUbpauum B oktaBHou nonoce 8 'y 6onee
127 pb;

-0Ns1 ypOBHEWN foKanbHOW BUbpaumm B OKTaBHbIX nosiocax 16; 31,5; 63;
125; 250; 500; 1000 'y, He 6onee 121 b, xoTa Obl B 0OAHOW K3 NOMNOC.

6.11 Bec BnbpaTtopa, BOCNpUHMMaeEMbIN pykamu onepaTtopa npu pabdo-
Te, He JosmkeH npesbiwatbe Hopm TOCT 17770-86, CI1 2.2.2.1327-03.

Bec BubpaTtopa, BOoCnpuMHMMaeMbI pykamu onepaTopa, ykaszaH B Tab-

nuue 4a.
Tabnuua 4a.
Tun Bec BubpaTopa, BocnpnHUMaeMblIi
BnbpaTopa pykamu onepaTtopa, Kr, He 6onee
NB-78 8,7
NB-102A 13,3
MB-103 26,3

ns YMEHbLUEHNA BECA BM6paTopa, BOCIMPpUHMMaeEMOro pykamm onepa-
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TOpa, Unn gnsa NosIHOro UCKITIOYEHUS OENCTBUSA BUOpaUumM Ha pyku oneparto-
pa, paboTtaluwero sBMbpaTtopomM, €crnv no3BonsieT TEeXHONorna yknagku be-
TOHHOW cMmecn, HeobxoaMmo WMCnonb30oBaTh NoaAepXuBaloLlee YyCTPONCTBO
(nogBecuTb), pasrpyxatoLlee pyku onepatopa.

6.12 Pexxum Tpyga n otablxa onepatopa, paboTatoLero Bubpatopom, B
npouecce BO3OENCTBUSA Ha HEro akyCTUYEecKoro wyma BubpaTtopa, a Takke
OO0NYyCTMMOE CyMMapHOe BpeMS1 BO3AEMNCTBUS NoKanbHOW 1 obuien Bubpaumm
B TeyeHne paboyen CMeHbl ycTaHaBnueaeTcs B cootBeTcTBumM ¢ CaHllnH
2.2.2.540-96, CI1 2.2.2.1327-03, n pykosoactesom P 2.2.2006-05. Pexnm pa-
00Tbl U OTAbIXa 3a BpeMsa paboyen CMeHbl - 8 4 KOHTPONMpPYyeTCHa SKCnyaTu-
pyloLLlEeN opraHnsaumen B npouecce aTrectaumm unm nacnoptmsauum pabo-
YMX MECT.

Hdonyctumoe cymmapHoe BpeMsi KOHTaKTa onepartopa ¢ Bubparo-
pom 3a Bpemsi 8 — yacoBou paboyen CMeHbI € yyeToM pakTopoB pabo-
Yyen cpeabl U TpyaoBoro npouecca (wWymMm v Bubpauums) He AOMKHO npe-
BblwaTtb 70 MuH (14 10 MuRH).

6.13 lNpn pabote c BuMbpaTOpamMm HeoBGXOOMMO PYKOBOACTBOBATLCA
CanllvH 2.2.2.540-96; CH 2.2.4/2.1.8.562-96; CH 2.2.4/2.1.8.566-96;
Cl 2.2.2.1327-03 1 ncnonb3oBaTb:

- MHOouBMayarnbHble CpefcTBa 3alluTbl OpPraHoB criyxa OT LENCTBUSA
NPOM3BOACTBEHHOrO WyMa ( MPOTUBOLUYMHbIE HAYLIHUKK rpynnbl B) B COOT-
BeTcTBUM ¢ TOCT P 12.4.208-99;

- nHOuBUAOYyasnbHblIE CPEeACTBa 3aluuTbl ANS PYK OT OEWUCTBUS NOKanb-
Houn Bnbpaumn B cootBeTcteumn ¢ FOCT 12.4.002-97;

- nHgMBMAayarnbeHble cpeacTBa BMOpo3awmTbl OT AencTensa obuien smb-
pauumn B cootBeTcTBum ¢ FOCT 12.4.103-83;

- cpeacTtBa Bubpo3almnTbl OT genctBusa obwien Bubpauum paboumx

MECT.

7 MNMoaroTtoBka BUGpaTopa K paboTte n nopsaaok paboTbl

7.1 MNepea HavYanomM paboTbl HEO6XOANMO BbINOMAHUTL TpeboBaHUA pas-
aena 6 «YkasaHust mep 6e3onacHoCTM.
7.2 MNpuMeHsTb BUOpaTopbl ONYCKAeTCs TONbKO B COOTBETCTBUM C Ha-
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3Ha4YeHneM.

K paboTe ponyckalTca TONbKO ucnpaBHbie Bubpatopbl. Onepatop
AorkeH paboTtatb ¢ BUGpaTopom, BbINOSTHMB BCe TpeboBaHMS No 3awuTe oT
BMBbpauum 1 wyma B COOTBETCTBUMN C nyHKTamun 6.9; 6.10; 6.12; 6.13 HacTos-
wero PO.

Mpn akcnnyatauum BubpaTopoB Heobxoammo cobnwgath Bce Tpebo-
BaHWA MO WX 3KCnnyaTauuu, He noasepratb UX yaapam, neperpyskam, BO3-
AENCTBUIO IPA3U, HePTENPOAYKTOB.

7.3 lNpu nogrotoBke Bubpatopa K paboTe HeoOXOAMMO OCMOTPETb
BUbpartop n ybeanTbCs:

- B COOTBETCTBMM MOLLHOCTM, YacTOTbl TOKa U HanpskeHust npeobpaso-
BaTeNs 4acToTbl TOKA TEXHMYECKMM AaHHbIM 3fieKTpoAaBuratens smbparopa,
yKasaHHbIMK B PO nnn Ha MapKnpoBOYHOW NNACTUHKE;

- B UcnpaBHOCTU Kabens, ero 3awmTHON TPYOKM;

- B UICMPaBHOCTU BbIKITOYATENS;

- B ucnpaBHOCTM BubpaTtopa. McnpaeHbii BubpaTtop npu pabote Ha
BO34yXe u3gaeT paBHOMEPHbLIN 3BYK HM3KOro TOHA. 3aTSXKHOW MyCK unv 3a-
METHOE CHWXEHME CKOPOCTU BpaLLeHUs (MNn YPOBHS 3BYKa) NpPW NOrpyXeHnn
B 6E€TOHHYIO CMeCb CBUAETENbCTBYET O CrefyloLleM: He4oCTaTOYHOM MOLL-
HOCTWM NpeobpasoBaTens 4YacToTbl TOKA; HEAOCTAaTOYHOM CEeYEHUN XU Kabe-
na npy gaHHOW OfMHE; NOHMKEHHOM HamnpshkKeHUM Ha 3aKMMax KOHTaKTHbIX
BbIBOJOB BbIKITO4ATENS;

- B COOTBETCTBYIOLLEM HanpaBneHMn BpalleHus Bana poTopa. pu yc-
TaHOBJIEHUWN HaNpaBfeHNsa BpaLeHUs Kanng XXUAKOCTU nnn 6eToHHas CMech,
HaHeCeHHass Ha Kopnyc BMOpPOHaKOHeYHuKa, byaeT nepemeliaTbCs B Ha-
npaBneHuun, ykasaHHOM CTPENKOn (PUCYHKM 6, 7).

[ [ Mo }]

PVICyHOK 6. Cxema YCTaHOBJ1IEHUA HanpaBlieHNA BpalleHUA

Basia potopa snbpartopos NB-78, IB-102A.

13



PucyHok 7. Cxema ycTaHOBEeHUs HanpaslieHNs BpaLLleHus
Bana potopa Bubpatopa NB-103.

7.4 Tocne npobHoro nycka, B cnyvyae nepemMeweHns Kanenb XUaKkocTu
nnn 6eToHHOM CMecK No Kopnycy BubpaTtopa B NPOTMBOMOSIOXKHOM Hanpas-
NeHun, HeobxoanMo NOMEHATb MecTamu ABe XUIbl kKabens Ha 3axumax uc-
TOYHMKA NMUTaHUSA U 3aTAHYTb pe3bboBoe coeauHeHne Koprnyca BMBpOHaKO-
HEeYHUKa.

7.5 lMpwn Temnepatype Bo3ayxa Hmxe muHyc 10°C nyck BubpaTtopa 3a-
TPYAHEH B pe3yrbTaTe NoBbIWEHNS BA3KOCTU XKUOKON CMa3Ku.

TpebyeTcsa nporpeB BuGpaTtopa uUnu KpaTKoOBpeMeHHoe TpexKpaT-
HOe BKIIlOMeHUe ero B ceTb NPoAoIKUTENbHOCTLIO A0 10 c. ¢ UHTepBa-
JIOM 2 — 3 MMH.

7.6 [onyckaeTca nogknwdaTb K ogHOMY npeobpasoBaTento 4acToTbl
TOKa HEeCKONbKO BMOpaTopoB B COOTBETCTBMU C YCTAHOBMEHHOMW MOLLHOCTbLIO
npeobpasoBaTtens. BknoveHne nx B paboTy Nnpon3BoanTb NOOYEPELHO C Bbl-
AepXXKon BpeMeHu, obecnednBatoLLien NonHbIN Nyck BubpaTopa.

7.7 HoMuHanbHOE ceyveHune xun n gnuHa kabens OomkHbl obecneyn-
BaTb nogady Ha 3aXMUMbl KOHTaKTHbIX BbIBOAOB BubpaTtopa HOMWHAMBHOMO
HanpspKeHus B pabounx pexmmax un ero 3anyck B TeveHune 3 - 5 c.

OnvHa rmbkoro kabena mexay WMCTOYHMKOM NuTaHus U BubBpaTopom
AO0MKHa BbITb Heobxoanmon ans yagobcrBa MaHEBPUPOBAHUS, HO HE MeHee
10 M OT ucToyHMKa nNuTaHus. Kabenb AOMKeEH ObITb C TPpEMSA MeAHbIMU XN-
namu Tuna KI TY 16.K73 — 05 — 93. CeudeHue xun Tokonogsoasiuero kabens
pekoMeHayeTcs BbibMpaTb cornacHo tabnuue 5.
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Tabnuua 5

HoMVHamnbHoe ceyeHme Xurbl
NnuHa kabensi, M kaGens, MM 2
nNB -78 B — 102A, NB-103
no 10 2,5 4
10...15 4 6
15...20 4 6
20...25 6 -

7.8 pn ynnoTHeEHMN BETOHHbLIX CMecen LOMKHbI cobnogaTbea cre-
ayoLne ycnosus:

- BKMOYEHME M OTKMYeHne BubpaTopa Npomn3BoanUTb TONbKO BHe be-
TOHHOM CMECU YCTaHOBJIEHHLIM BbIKMOYaTENEM;

- 3anpeltaetca pabota BubpaTopa Ha BO3QyXe UMW C HE MOMHOCTbIO
Nnorpy>keHHblM B 6€TOHHYHO CMEeCb KOprycoM BUOBPOHaKOHEYHMKA.

HecobGniopeHne paHHOro ycnoBus nNpuBOAUT K neperpeBy W
paspyLeHno 0OMOTOK afneKTpoaBuraTens.

- HEAONYCTMM 3aXMM BUMOPOHAKOHEYHNKA MeXOY CTEPXHSAMU apMaTypbl
unn apmatypoun n onanybkon BoO nsbexaHue neperpysku anekTpoasuratens
N NpexageBpeMEHHOro BbIXxoda 13 CTPOoS.

7.9 Tpu3Haku NnpegenbHOro CoCToAHUSA BUbpaTopa.

[MpenenbHoe cocTosiHMe BubGpaTopa onpeaensieTcs npu nNpoBeaeHUu
NPOBEPOK U BbIABNEHUN HECOOTBETCTBUS TEXHUYECKUM TpeboBaHMAM cornac-
HO Tabnuue 6. BubpaTopbl A0SKHBI NoABepraTbCs NEPUOLUYECKON NPOBEpPKE
He pexe 1 pasa B Mecsil,.
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Tabnuuya 6

I'Iepequb OCHOBHbIX MPOBEPOK TEXHNYECKOIO COCTOAHUNA BM6paTopa.

Uto npoBepsieTca M nNpu  NOMOLUM
KaKoro MHCTpymeHTa, Npubopos,
O6opyaoBaHus. MeToguka
NPOBEPKM.

TexHunyeckne TpeboBaHnA

1 BHewwHun ocmoTp

2 PaboTta Ha X0nocTtom xoay 5 MuH.

3 ConpoTusneHue N30NALMmn
oObMOTOK  OTHOCUTENBbHO  Kopryca
BUOPOHAKOHEYHMKa n3mepsieTcq
MeraommeTpoMm Ha 500 B B TeuyeHue
OofHOM MUHYTbI c MOMEHTa
NPUIOXEHNS MONTHOMO HaNPSKEHWS.

ConpoTusneHve n3onaumm
0OMOTOK OTHOCUTESILHO Kopnyca
BMOPOHAKOHEYHNKA AOIKHO ObITb
He MeHee:

a) 50 MOmM - B npakTu4ecku
XONOAHOM COCTOSIHUM;

6) 2 MOm — npu Temnepartype
obmoTOoK, Bnuakon K TemnepaType
pexnma paboThbl.

4 Tok no daszam B pexume | Tok no dasam B pexume
XOJ10CTOro xona N3MepPSETCA | XONIOCTOro  Xoda He  OO0JKeH
anekTponsamepuTenbHbiMM  Krewamu. | npesBbiwate 80 % HOMWHANBHOrO
Kvnbl  TOKOMOABOAAWeEro kabensa | Toka.

pas3BogATCA  OTHOCUTENbHO  Opyr

apyra. N3mepeHune TOKa

NPOV3BOANTCA NOOYEPEOHO B KaXKOOW

dase.

8 TexHuyeckoe obGcnyxuBaHue

8.1 B uengax obecnevyeHns HagéxHocTn paboTbl BUbpaTopa npu ero
aKcnnyatauum - LOSMKHbI
obcnyXunBaHus:

BbIMOSIHATLCA  crieaylowime BuAbl TEXHUYECKOro

- eXeOHeBHbI OCMOTP BMBpaTopa C MPOBEPKON 3aTSHKKM pe3bboBbIX
COeANHEHUN;

- MpoBepKa HaOEeXHOCTU JNEKTPUYECKNX KOHTAKTHbIX COEAUHEHWN, a
Takke LenoCTHOCTU usonauumn kabens — Ba pasa B MecsiL.

8.2 Bubpatop cneayeTt pasbupatb TOMbLKO B Cryyae KpanHen Heob-
XOOMMOCTMU:

- NpW CUNbHOM Harpese Kopryca BUOPOHAKOHEYHMKA;

- Npy OTCYTCTBMM BUBpaLmm, BCrneacTBue 3aknnMHMBaHWS Bana poTopa;

- NPV 3aMblKaHMKM Ha Kopnyc 0B6MOTKM cTaTopa.
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8.3 Pasbopka BubOpaTopa npou3BOAMTCS B crneaylowen nocnegosa-
TENbHOCTH:

- CHSAITb KpPbIWKY 11, OTCOEANHUTL OT KOHTAKTOB BbIKNtoYaTENs Kabernb u
BbIBOAHbIE NPpOBOAA OOMOTKM cTaTtopa, CHATb BbIkntovaTesrb 10;

- B Bubpatopax MB-78 (pucyHok 3) n MB-102A (pUCyHOK 4) CHATb CTSIX-
Ky (BTYFKY), Kpensiyk pesnHOMeTann4yeckun pykaB K rorioBke BubBpo-
HaKOHEYHMKa OTCOeANHNTb pyKaB 9 OT ronoBKu 7;

- B Bubpartope VB — 78 (pucyHok 3) OTBEPHYTb rofioBKYy 7, CHATb pe3u-
HOBYIO BTYNKY 8, nssneyb npmxum 13 n gonaHey, 14 ¢ nogwmnnHMkom 15;

- B Bubpatope B — 102A (pncyHOK 4) nsBreyb BTYSIKY 8 N OTBEPHYTb
ronoBkKy 7;

- B Bubpartope MB-103 pasobpatb amoptusdatop 13, BbIHYB Npu 3TOM
BTYNKy 8, 4ToObl NpenoTBpaTUTb NEPEKPYyYMBAHME BbIBOOHbLIX MPOBOAOB;
cpes3aTb CBApHYK TOYKY CTOMOpPEeHUs pe3bboBOro coeamHeHus kopnyca 6 C
HWXHEWN YacTbio WTaHMM 9 1 OTBEPHYTb LUTAHTY;

- cpes3aTb CBapHYK TOYKY CTOMOPEHUs pe3bboBOoro coeanHeHns gHa 1
C Koprycom 6.

- OTBEPHYTb OHO 1, CANTb Macno B eMKOCTb Anis cbopa oTxonoB Hedd-
TEenpoAyKTOB;

- CHSITb CTOMOPHOE KOMbLO B Kopnyce 6, kpensiLee NOALMMHUKA 2;

- BbiNpeccoBaTtb M3 Kopnyca 6 aebanaHc 3 ¢ NogwunHUKaMn 2, Yeky
(ponuk) 16 n potop 5 B BUbpatTope B — 78 (pmucyHok 3) unm potop 5 B cbope
C noawwmnHukamm 2 n aedbanaHcom 3 B Bubpatopax VB — 102A (pucyHok 4)
n WB-103 (pucyHok 5).

Mpn HeobxoanumocTn (ecnn obHapyxeHbl gedekTbl 0OMOTKM cTaTopa)
BblNpeccoBaTh CTaTop A4 3aMeHbl OOMOTKM.

8.4 [etanu n NOAWUNHUKA NPOMbITb, MPOCYLWNTL, cobpaTb BUOpOHa-
KOHEYHUK B nocreanoBaTenbHOCTM, obpaTHon pasdbopke.

[Mepepn ycTaHOBKOW AHa B KOpnyc BUOPOHAKOHEYHUKA 3anuTb BepeTeH-
Hoe macrno mapku AY TY 38.1011232 — 89 B konuyectse 25 r. B BuMbpatop
MB — 78, 50 r. B Bubpatop B — 102A, 250 r. B Bubpatop WMNB-103.
Pe3bboBble coeguMHEHUSI OOSMKHbI ObITb YNIOTHEHbI neHTon ®YM TY 6-03-
1388-86 vnun repmeTmnkom.
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9 Bo3MOXHbIe OTKa3bl U MeToAbl UX yCTpaHeHus

9.1 Bo3MOXHbIe OTKa3sbl U METOAbI NX YCTPaHeHNS yKa3aHbl B Tabnuue 7.

Tabnuuya 7
HaunmeHoBaHue ['pynna
OTKasa, BHellHee CINOXHOCTU
ero nNposiBreHue u BeposTHas MeToz paboT no
[ONONMHUTENbHbIE MNpninna YcTpaHeHus yCTPaHEeHM
NPU3HaKK 0 OTKa3a
1 2 3 4
1 Kopnyc HapyweHa n3o- 3aMeHuUTb unu
BMOpaTopa nop, nayms. n3onupoBaTb
HaMps>XeHneM. NOBPEXAEHHbIN 1
nposofg nnm
kabenb.
2 [Mpu nogkntoye- Ob6pbiB ogHON N3 | YcTpaHUTb 06-
HUM BUOPATOp HE | XKNN TOKOMNOABO- PbIB UNn 3ame- 1
paboTaeT. Onek- asaLero kabens. HUTb Kabenb.
TpoAaBuraTesnb ry- Ocnabnun KoH- MoaTAHYTb KOH-
anT. TaKTHble coeguHe- | TaKkTHble coeau- 1
HUA BbIKNOYATENS | HEHUS
3 [lloBblIWEHHbIN OTcyTCTBME UMK 3amMeHUTb
LyM B BUbpatope | 3arpsi3HeHune CMa3Ky. 2
CMa3Ku.

4 3anyck Bnbpa-
Topa 3aTsaHyT (60-
nee 5 c.)

Mano nogsoau-
MO€E HanpsiKeHue.

3amMeHuUTb Ka-
6enb UnNn ymeHo-
LWNTb €ero AfMHy
(cMm. Tabnuuy 5).

5 BubpaTtop B
6eToHe He
cosgaet
BUbBpaLmw.

HecooTtBeTcTBUME
HOMWHAsIbHOIo
CevYeHnd XUnbl
NN AnnHbl Kabe-
ns.

HepocTtaTtoyHas
MOLLHOCTb
NCTOYHUKA
NNTaHWUS.

3amMeHuUTb Ka-
6enb UnNn ymeHb-
LWNTb ero AnnHy
(cm. Tabnuuy 5).

3aMeHUTb uc-
TOYHUK NUTaHUA.
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10 TpeGoBaHUsA K XpaHEHUIO U TPAHCNOPTUPOBAHUIO

10.1 Bo nsbexaHue BbITEKAHNS CMa3Kn BUOpaTopbl AOSKHbI XPaHUTb-
CS1 B HAKSTOHHOM MOJSIOXKEHUM B CYXOM MOMELLEHNN.

YcnoBua xpaHeHua — 2, ycrnosusi TpaHcnoptupoBaHmsa — 5 no FOCT
15150 — 69.

10.2 YTununasauums

Bolwegwme na ctpos Bubpatopbl HE MPeacTaBfsoT OnacHOCTU Ond
300pOBbS YerloBeEKa U OKpyXatoLen cpeabl.

MaTtepunanbel, U3 KOTOPbIX M3rOTOBMEHbl AdeTanu BubpaTtopa (cTanb,
Meab, antoMUHNI), NO4AAITCA BHELWHeN nepepaboTke n MoryT ObiTb peanu-
30BaHbl N0 YCMOTPEHUIO NoTpebuTens.

HeTtann BubpaTopa, M3roTOBMEHHbIE C MPUMEHEHMEM MracTMacchl,
N30MAUNOHHbIE MaTepuanbl MOryT ObiTb 3aXOPOHEHbI.

11 CBnpeTenbCTBO O NPUEMKe.
Bubpatop anekTpuyecknin riyObuHHBIN pyYHOM CO BCTPOEHHbLIM 3M1EKTPO-

psuratenem VB —78, IB-102A, B-103
3aBoackon Ne N3roTOBSMIEH U MPUHAT B COOTBETCTBUU C

ob6s3aTenbHbIMKU TPeGOBaHUAMW rocyaapCTBEHHbIX CTaHOapToB, [OEWCTBYlO-
LLlel TEXHUYECKON JOKYMEHTaLUMEN U NPU3HAH roaHbIM AN SKennyaTauuu.

KoHTponep OTK:

[aTa: 201 r.

12 MNapaHTUM n3rotoBuUTenA

12.1 ["apaHTUNHbLIN CPOK.

N3roToBuTENb rapaHTUpyeT COOTBETCTBME BMBpaTOpoB TpeboBaHUAM
TY 4833-007-00239942-2002 npu cobnogeHnn notpedbutenem ycrnoBun aKc-
nnyaTaumm, XxpaHeHNa n TpaHCNoOpPTUPOBaHUA.

[[apaHTUHBIN CPOK CNyObl BUOpaTopoB - 12 MecAueB CO AHA BBOAA B
akcnnyartaumio, Ho He 6ornee 18 mecsueB co OHS OTIPY3KM C 3aBoda — U3ro-
TOBUTENS.

12.2 lNokasaTenn HageXXHOCTH.
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CpepnHsis HapaboTka 40 OTKasa, 4, He MeHee:
NB-78, NB-102A - 200; NB-103 - 300

13 TlpeTeH3unn n nckun

[encTtems N0 NPeTeH3nsaM 1 UCKam, BbITEKAOLME U3 NOCTaBKN NPOaYK-
LMW HEHagnexalero kKa4ecTea, B COOTBETCTBMM C 3aKoHoA4aTenbCcTBOM PP 1
AOroBOpoM (KOHTPaKTOM) Ha MOCTaBKYy.

14 OT3bIB 0 paboTe

1 HaumeHoBaHue v agpec npeanpusaTums.

2 BunbpaTop aneKkTpu4eckunin rmyObuHHbIN py4HOM CO BCTPOEHHbLIM 31EKTPO-
asuratenem VB — 3aBoackom Ne

[aTa Bbinycka (rog n Mecs Bbinycka)

3 [aTta BBOAa B 3KcnnyaTaumio U BUAbI BbIMOSIHAEMbIX paboT

4 Konn4yecTBo O0TpabOTaHHbLIX YAaCOB C Havarna akcnnyaTtauumn.

5 KoadpdpurumeHT ncnonb3oBaHns No BPEMEHMN.

6 OT3bIBbI 3@ BpeMS aKCcnyaTauuu.

15 LiBeTHble MeTannbl, UCNOJSIb3yeMble B BUOpaTopax.

LiBeTHble MeTannbl, UCcnonb3yemble B BUbpaTopax, ykasaHbl B Tabnuue 9

Tabnuuya 9
Mapka uBeTHOro metanna unu cnnaea KonnuyectBo uBeTHOro metanna
unu cnnaea B BUbpaTopax, Kr
B — 78 MB-102A | MB-103
CnnaB antomunHueBbin AKSM7 TOCT 1583-93 0,75 1,125 0,77
Megb M1 TOCT 859-2001 (npoBog, 06MOTOYHBIN) 0,14 0,415 0,66
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