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HALIOHANBHWN CTAHOAPT YKPAIHU

Cuctema NpoeKTHOI AOKYMeHTaUii ana 6yaiBHMLTBA

30BPAXEHHA YMOBHI TrPA®IYHI Y CXEMAX.
YCTATKYBAHHA EHEPFETUYHE

Cucrtema I'IpOGKTHOVI OOKyMeHTauun and ctpouternbCcTea

N3OBPAXEHUA YCNOBHBLIE TPAONYECKNE B CXEMAX.
OBOPYOJOBAHUE SHEPIETUYECKOE

Project documentadion system for construction

CONVENTIONAL GRAPHICAL DESIGNATIONS IN CIRCUITS.
ENERGY GENERATING EQUIPMENT

YnHHui Big 2010-01-01

1 CO®EPA3ACTOCYBAHHA

1.1 Llen ctangapT yCTaHOBMIOE YMOBHI rpadpivHi 306paXKeHHS eHepreTUYHOro yCTaTKyBaHHS y Ten-
NOTEXHIYHNX CXEMax eHepreTUYHKX Ccropya.

2 3ArAlbHI NONOXEHHA

2.1 OcHoBHi naTpybku ycTaTKyBaHHS B TabnuLsx nokasaHi yMOBHO 63 No3HauYeHHS! NiaBOAXKYBAHMX i
BiABOMKYBaHWX CEPEOBWLL.

2.2 Poamipy yMOBHUX rpadpidHMX 300pakeHb yKkasaHi y MinimeTtpax.




3 YMOBHI MrPA®IYHI 30BPAXEHHA KOTNIB | KAMEP 3rOPAHHA
3.1 YmMoBHi rpacbiuHi 306paxeHHst KOTAIB | kamep 3ropsHHR HasegeHi B Tabnuui 1.

Tabnuusn 1
HaiimeHyBarHs 3o6pameHHs
1 KoTten, kamepa 3ropsHHA ra3oTypBiHHOT ycTaHoBKH 0...30
(3aransHi 306paxeHHs)
(=]
0
S

1.1 Koten napoBuit

1.2 Koren BogsHwit (Boitnep)

1.3 Kamepa 3ropsHHs rasoTypbiHHOT yCTaHOBKM,
Hanpuknag, ans supobHuyTBa rapsyoro rasy

2 MNaponeperpieay

09

10...30

3 Katen i3 naponeperpisaiem




Kieub Tabnuui 1

HaimeHyBaHHA

3o0b6paxeHHs

4 KoTen Ha TBEpAOMY Nanuei 3 naponeperpisavem

%

_=_|

5 Koten Ha razonogi®Homy nanusi

6 Koten Ha piakomy nanuei

7 Koten Ha roproumx Bigxoaax

8 KoTten 3 enekTpoHarpisaHHAM

9 ExoHoMmaitzep

%

5..10




4 YMOBHI FPA®IYHI 30BPAXEHHA ANA ATOMHUX ENEKTPOCTAHLIN
TA YCTATKYBAHHA | KOHTYPY

4.1 YmoBHI rpadiuHi 300paXeHHs NS aTOMHUX ENEeKTPOCTaRLIN Ta YCTaTKyBaHHA | KOHTYPY HaBeneHi
y Tabnuui 2.

Tabnuusa 2
HaimeHyBaHHS 3o6paxeHHA
1 Peakrop sgepHuit (3aransHe NO3HaYeHHs) 10...30
(%)
O |
S

Mpumitka 1. AnepHe nanveo No3HavawTs CUMBOIOM
i3 3a3Ha4EHHAM KOHLEHTPAUIT y BiiCOTKaX, AKui

PO3MILLYIOTE MiBOPYY Bif 306pakeHHs, Hanpuknag, 3 O/o U 2 3 5 @

3% Ugs

MpumiTtka 2. YNoBinbHIOBaY NO3Ha4aloTb CUMBONOM,

AKUA PO3MILLYIOTE NPABOPYY Bif 306paXeHHs,
Hanpuknaa, rpadir @

2 Peakrop i3 no3Ha4YeHHAM KinbKOCTi neTenb
(Hanpuknag, TpUneTenbHWit)

il
S
i

3 PeakTop i3 30HOK BiATBOPEHHSA

4 Peaktop, 0XONoaXyBaHWil BOAOIO Mif TUCKOM l




MpoaosxeHHs Tabnuui 2

HahimeHyBaHHA

3ob6paxerHa

5 PeaxkTop, 0X0n0o4XyBaHWA KUNNAY0IC BOAOIO

|
S

6 Peakrtop TpuneTtensHuUiA Ha NPUPOOHOMY YpaHi
Us3g 3 Baxkoro Bonot Dog fiK ynosinsHoBaY,
oxonomxysaHui razom CO»

I

U238 @ Dzo

co, ]

7 NaporexepaTop peaktopa BBEP

< ) s
o

8 MNaporeHepatop MoaynbHUW peakTopa LLH |
‘_C@D_ N
3

I
w0
N

9 Cenapatop peakropa PBIK

i i )




MpogosxeHHs Tabnuui 2

HameHrysaHHs

3o06paxeHHs

10 KomneHcaTop TUCKY TEMNOHOCIA saepHoro
peaktopa (naposuit)

11 KomneHcaTop TUCKy TENNOHOCIA AAEPHOro
peakTopa (razoBuii)

20

12 ppomicTKicT

20

10
13 Momna UM
|
\
1G9
|
10
14 Bapbotep | i 55 0|
Y o=
\VAVAVAVAVY, IR




KiHeub Tabnuui 2

HanmeHyBaHHsA

306paxeHHs

15 deaepatop | KOHTYPY

10

| |

10

30

10

<

16 Oeaepatop Il KOHTYpY

Oue.

n.19 tabn. 3

17 MoHXKC

e

20

\_/
10

18 Anapart KOHTaKTHWi

19 CnpuHknep




5 YMOBHI TPA®I4YHI 30BPAXEHHA TYPBIH TA TYPBIHHOIMO YCTATKYBAHHA
5.1 YmoBHi rpadivHi 306paxeHHs Typ6iH Ta TYpBIHHOrO yeTaTkyBaHHs HaseaeHi y Tabnuui 3.

Tabnuus 3
l HaimeHyBaHHs 3obpaxeHHs
1 TypbiHa (3aranbHe 306paKeHHs) 30°
o)
N
K10
K=1,2,3

2 Typbina napoea. LinniHap Typbinn
OLHONOTOKOBWIA

/

3 TypbiHa napoBa 3 HeperynboBaHum BiabUpaHHAM
napy

4 TypbiHa naposa 3 NPOMDKHUM NeperpiBaHHAM




MpopoBxeHHs Tabnuui 3

HalmeHyBaHHS ' 306paxeHHs

5 Typ6iHa napoBa 3 OAHUM pPEerynLoBaHUM
BiabupaHHam napy

6 Typ6iHa napoea gBonoTokosa. LuniHap TypBiHn
LOBONOTOKOBUNA

/
\

\
/

7 TypbiHa rasoea, Hanpuknag, Ha roptoyomy rasi

8 TypbiHa nosiTpsaHa

Nl=__\

—f

8 Typ6iHa rigpaeniyHa

\

/




MpopoexeHHs Tabnuui 3

HainmenysaHHs 3o6paxeHHs

10 KoHaexcaTop noBepxHEBUiA ‘ |
A I

y

20

20...60

Je

11 KoHgeHcaTop NoBepxHERWil ABOMNOTOKOBUA

12 TennoobMmiHH1K 3MiLLyBanbHMiA 1

— i
13 MNigirpiea4 noBepxHeBuit (3arankHe 1
306paxenHn)

12

15

13.1 MMipgirpieay i3 noBepxHe HarpiBaHks Ans
NepeoxonomKeHHR KOHAEHcaTy

15

10

+
7




MpopoexeHHs Tabnuui 3

HaimeHyBaHHA ' 306paxkeHHs

13.2 MNigirpisay i3 NOBEPXHEID HarpiBaHHA ‘
napooxonomkyBada Ta Nepeoxonomkysaya
KoHAeHcaTy

!
/
/

/
7

14 CenapaTtopoabipHuK
e e o
o ] T~
10
15B H CTaHOBKM
unapHuK Typboy ; 10
S NS <
T
16 CenapaTop-naponeperpisad npomixHuni (Cr) 1
OAHOCTYNEHeBNNA |
: -
T

|
15

Mpumitka. Akwo cenapatop BaratocxoguHKOBMWIA, NO3ULIKD 1 NOBTOPIOITE Y 3ANEXHOCTI Bi KINbKOCTI CXOAMHOK

17 KonoHka poaginoBaneHa ]
(cenapartop-po3iumnproBad)




Kineus Tabrmui 3

HaitmeHyBaHHs 3o6paxeHHs
18 PenykuiiiHo-oxonoaxysansHa ycraHoeka (POY)
u
=)
T
~
20
19 [leaepatop (pobouwnit Tuck aeaeparopa |
NPOCTaBNAETLCA Y KOHTYpax 6aka) .
10 10 -
— ()
=)
b e

20 Cnoxusay Tenna

10

21 Typ6Gonomna




6 YMOBHI FrPA®IYHI 30EPAXEHHA YCTATKYBAHHA OOMOMPKHUX CUCTEM
6.1 YmoBHi rpadiuHi 306paxeHHs ycTaTkyBaHHA JOMNOMDKHNX CUCTEM HaBeneHi y Tabnuui 4.

Tabnwuus 4

[
HaimeHyBaHHs 3o6paxeHHs

1 Anapar ckepoByBanbHWit

2 Wnbep, nnacka 3akpueka (Ha BYriNbHUX Te4Kax "]
TOLWWO)

3 Wnbep BigcivHwiA, WBUOKOAIAHWA Q

4 3akpuBka ceKkropHa

5 Muranka |

6 KnanaH nepexvaHui

12

60°

LY




MpoaoexeHHs Tabnuui 4

HaitmeHyBaHHs 3o6paxeHHs
7 CiTKa ByrinbHa
7
00
10
8 JTioYoK OrnsafosuiA Ta WypyBanbHUA
T}
5
9 Nlas
=)
T
| 5

10 KnanaH subyxoBuit

T e

15

11 ByHKep KyCKOBOIO nanuea:
1 — ByHKep; 2 — CTPIYKOBMIA KOHBEEP

30

10




MpoaosxeHHs Tabnuuj 4

HaimeHyBaHHs

3o00paxeHHn

12 ByHKep nunysaToro nanuea (noexuHa dyHkepa
BU3HAYAETLCA KINbKICTIO NUNOXUBUNBHUKIB)

30

10

13 XKuBnnbHUK cTpidkoBUiA, CKpeBKOBUA,
nNNacTUHYacTun

30

14 XuBUNbHUK ANCKOBUIA

20

15 XKMBUNBHUK rBUHTOBUIA (LLIHEK)

16 YKuBMNbHUK nonaTeBui

17 XXveunbHvk 6apabaHHuii,

BapabaHHo-ckpebkoBiit
!




MpoposxeHHs Tabnuui 4

HaiimeHyBaHHA

306paxeHHs

18 Baru aBToMaTUYHKi

60°

10

19 XKVBUNLHKK CTPIYKOBUIA 3 aBTOMATUMHUMU
Baramu

i

30
20 MnuH kynboBuin 6apabaHHuit
0
-
| 30
21 MnuH MONOTKOBMIA 3 aKCianbHWM MigBEAEHHAM
nosiTps
=)
T
o
o
10
22 MnvH MONOTKOBWIA 3 TAHTEHLiAHUM 20
nigBeaeHHsAM nosiTpsa
\'\

20




MNponoexeHHs Tabnuui 4

HaiimeHyBaHHs

3o6paxeHHs

23 MnuH Bankosuit cepeaHboXiaHWIA

10

5
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=
N
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24 MnuH posIMKoBUIA cepeaHbOXigHWIA
To}
I
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O—4a | <
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20
| 25 MnuH KynboBWii cepeaHbOoXigHNIA 10
o
T
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26 Cenapatop mMexaHidHwii 15
M
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MponoexeHHs Tabnuuj 4

HaimeHyBaHHs 3obpaxeHHA
27 Cenapatop sigUeHTpoBUi 20
6 (S
o
w
; $
|
28 MnuH-BeHTUNATOp i3 cenapaTopom 15
5

29 Cenaparop iHepuiitHuii 12
I
2
|
6 y
30 LuknoH 10
| S
Q
)

[10




MpoposxkeHHs Tabnuui 4

HaimeHyBaHHA 306paxeHHs
31 UuknoH 6atapeinHui =
\ =
_ o
15
=
A
32 DinbTp TKAHUHHWIA
10
o
™
-
33 Kopobka noBiTpapo3noginbHa 4ns ogHoro 20 "
BEHTUNATOPA
{ig]
(=)
o™y
10 L ‘
34 Kopobka nosiTpapo3noainsHa ans nBox 30
BEHTUNSATOPIB 3 NepeMnkanbHumMK Wwrbepamu |
n
—
90°
o
™
&
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MpogosxeHHa Tabnuui 4

HaimeHyBaHHR 3obpaxeHHs
35 Tpyba-cywapka: 1 — Tpy6a; 2 — KonuepaHHuit 1 |
MiLLIOK
\“‘*
=
=t
5> L 1
L~ = R
B
o}

10

36 EnektpogineTp ABOnianoroeuii Ta
BaraTonignorosuia

N
ol

30

Mpumitka. Axwo enexkTpodineTp GaraTonignoroswii, No3. 1 NOBTOPIOKTL Y 3ANEXHOCTI BiA KiNbKOCTI €neKTpo-
CTaTU4HKUX Nonis.

37 MNonenosnoBniosaY Xan3iiHui 5
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- <3
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25

10




[MpopoexeHHs Tabnuui 4

HaimeHyBaHH| 3o6pameHHs
38 lMonenosnossoBaYy MOKPUiA
8
)
™
=)
-
AVECIGIOEE, 15
39 BeHTunsatop (guMoTsr):
04HOBI4YHOrO BCMOKTYBaHHS 15

L%

ABOGIYHOro BCMOKTYBaHHS

40 MNanbHuK HapKHUA, WiNUHHWIA

41 BeHTUNATOP — AUMOTSAT OCbOBUIA




MpoposxeHHa Tabnuy 4

HaitmeHyBaHHA

3obpaxeHHs

42 MNanbHUK TaHreHUiAHWA (NOBOPOT 3aBUTKIB
BiANOBIAHO A0 haKTUYHOrO MNONOKEHHS)

5,

43 lNanbHuK MythensHui

44 Conno CKuaaHHA

45 MopinbHuUK nuny

46 MoAinbHWK Numy Kpyrnwii

47 3acniHka nepekuaxa




MNpopoBXeHHs Tabnuuj 4

HameHyBaHHs ' 3obpaxeHHs

48 dopcyHka masyTHa /\
g?
10

50 MNowmna piaroHanbHa

49 OcboBa nomna .

51 MNHeBMOrBMHTOBA NOoMNa

g n

|15 l,

Fal

52 BarepHa noMna 3rigHo 3 TOCT 2.782-96

53 KamepHa nomna

54 MHeBMOLLapOBa 3aKpUBKa-NEPEMUKAY

10 ,
-

10

|
L

55 MHeBMOKyNbOBa 3aKpyBKa 10

T
]

10




MpoposxenHs Tabnuui 4

HaimeHyBaHHs 306paxeHHsa
56 MHEBMOTPaHCMOPTHYI XONo6 =
————— w
_..&v
15

57 Peryndarop Butpati noBiTps

58 MNunononenokoHUeHTpaTop 3 ABoMa
BigBOAaMU

o
T
6 4
59 MNunononenokoHUeHTpaTop 3 TpboMa 7
BigBO4aMU Hj
1A=
o
-
6
60 MNonenoam#BHMUiA annapar 3 NepenvBoM I
m
T
T} -
10

61 LUHekoBuI XyxXineengansay




MNpogoexeHHA Tabnuui 4

HalimeHyBaHHs

3obpaxeHHs

62 CkpebkoBuil xyxinesmnaanay

C_—__—0 |~

20I

63 MetanoenosnoBa4

64 XKyxinenpobapka

65 EpnicT

ﬁl

20

86 3rywiysay nynbnu

%

67 Knacudikatop nynsnu

L5

68 Agcopbep

o




KiHeub Tabnwui 4

HallmeHyBaHHA

3o6paxeHHs

69 HecTauioHapHa MacTUNOOYUCHa MalLMHa

L 20

30

70 dinbTp-npec 3riano 3 TOCT 2.780-96
71 Cunikorenesuit ¢inbTp /\
10
#
72 Macnsanui bak
M~
Aol
12
73 3aniaHuuHa uucrepHa 25
7
o
-
—




7 YMOBHI FPA®IYHI 30EPAXXEHHA YCTATKYBAHHA BOOONIAMOTOBKU
7.1 YMOBHI rpachiuHi 306paxeHHs yCTaTKyBaHHS BOAOMNIATOTOBKM HaseeHi y Tabnuui 5.

Tabnwusa 5
HaiimeHyBaHHsa 3obpaxeHHs
1 MacTka ans GinbTpa 10
2 EnextpogianisHun anapar 25
wn
)
N
3 Anapat 3BOpOTHOMO OCMOCY | 10
/| s
/ [25]
4 PO34uHHUK (CONEPO3YUHHUK) \/
1)
n
)
N
15
5 3miwypay |
LTI o
&l N

20
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[MpoposxeHHs Tabnuui 5

HalimeHysaHHA

306paxeHHn

6 [o3aTop-BUTUCKYBaY:
BaNHAHUM,

20

__....Ar
o
T
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AMS IPSMOCTPYMOBUX CXEM ]
=
i
7 Bak-BuTUCKyBaY N
)
N
v %
20
8 Bak mokporo 36epiraHHs coni |_
@ Q
b

20

9 Bupansay Bymekucnotu (nexapboHisatop)

25

20




MpopoexeHHa Tabnuyi 5

HaimeHysaHHs

3o0bpaxeHHs

10 3milysay noBiTpA

55
20 |

D
4|
11 BumipHuK, nepemillyBav rigpasniyHui 10
)
T
A
To)
12 MNepemiwyBad i3 MexaHiuYHUM NepemitlyBaHHSAM
CJD S
—
AN
wn
13 HefitpanizaTop:
i3 KOHIYHWUM oHULLEM 40
BH 8
120°
i3 nIackMm gHULLEM 40
bH

20




Mpogosxerns Tabnuui 5

HameHyBaHHR 3obpaxeHHs

14 OcsiTnioBay 20

15

15 ®inbTp enekTpoMarHiTHUIA ANA 3HE3aNi3HEHHR

KoHAeHcaTy
f%
20
16 ®inbTp:
OAHOKAMEPHMUIA; | .
Hj i
/A
|
25

ABOKAMEpHUIA; |

25




KiHeus Tabnuui 5

HalimeHysaHHs ' 306paneHHs

TPUKAMEPHUIA |

(LA
S
VI,

35

YMOBHI No3Haku:

MexaHiyHui — M

HaTpin-KaTioHITHUA — Na

Bo,uneao-KaTiniTHmﬁ -H

aHIoHITHUIA — A

3He3anizHeHHs — Fe

amiwaHol ait — o3[

HaMUBHUIN NOHITHUA PinbTp — HID . . -

ioHOOBMIHHMIA NnapanensHo NMoTokoBuit — SIN

OCBITNIOBaNLHUIA BEpTUKansHUin — OB

copbuinHui syrinbHun — ®CB

MpuMmiTKa. Y BepxHii YacTuHi ymoBHOT no3Haku inbTpy NiCNA No3HakK niTepaMy PUMCHKOK Lndpolo Bka-
3YETHCA CTYNiHb.



OCTY B A.2.4-38:2008

OOOATOK A
(noBigkoBuit)

NEPENIK CTAHOAPTIB HA YMOBHI 30BPAXXEHHA, AKI NIANATAIOTb YPAXYBAHHIO
NPU BUKOHAHHI CXEM EHEPFETUYHOI'O YCTATKYBAHHA

FOCT 2.722-68 Obo3HayeHuUs1 ycrioBHble rpadomyeckue B cxemax. MawmHel enektpudeckue (306pa-
XKEHHs1 YMOBHI rpacpiyuHi y cxemax. MalumHm enekTpuyHi)

FOCT 2.745-68 O603HauyeHns1 yCrnoBHble rpadnyeckme B CXxeMax. JQrekTpoHarpeBaTenu, ycTpon-

CTBa W YCTaHOBKM anekTpoTepmuyeckme (3o6paxkeHHs yMOBHI rpadiiyHi y cxemax. EnekrpoHarpieaui,
NMPUCTPOI i YCTAHOBKM €NEKTPOTEPMIYHI)

FOCT 2.780-96 O6o3Ha4eHus ycrioBHble rpaduyeckme. nNeMeHTbl rMapaBnnMyeckux U NnHeBMaTu-
yecknx ceten (3o6paxeHHs1 YMOBHI rpadpivHi. EnemeHTu rigpaBniyHux Ta MTHEBMaTUYHUX MEPEX)

FOCT 2.782-96 O6o3HayeHUsa ycrosBHble rpaduyeckune. Hacockl u gBurateny rugpasnuyeckme u
nHeBMaTu4yeckme (306paxeHHs yMOBHI rpadivHi. Hacocu Ta ABuryHu rigpasnivHi i THEBMaTUYHI)

32
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Knro4oBi cnoBa: HauioHanbHWiA cTangapT YKpaiHu, 300paykeHHs1 YMOBHI, yCTaTKyBaHHSI eHep-
reTMyHe, TeNNOTEXHIYHI CXeMU, eHepreTuKa i TennoTexHika.



