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Lo ndi diu
TCVN 8096-107 : 2010 thay thé TCVN 5768: 1993;

TCVN 8096-107 . 2010 hoan toan tudng dudng vdi IEC 62271-107:
2005:

TCVN 8096-107: 2010 do Ban ki thuat tiéu chuln quéc gia
TCVN/TC/E1 May dién va khi cu dién bién soan, T8ng cuc Tigu chudn
Do Iudng Chat lugng dé nghi, B Khoa hoc va Cong nghé ¢ong bs.
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L&i gidi thiéu

Bo tieu chuan TCVN 8096 (IEC 62271) hién da cé cac tiéu chudn quéc gia sau;

1) TCVN 8096-107: 2010 (IEC 62271-107: 2005), TU dién déng cét va diéu khién cao ap - Phéan 107:
Cau dao kém cau chay xoay chiéu ding cho dién 4p danh dinh 16n hon 1 kV dén va bing 52 kV

2) TCVN 8096-200: 2010 (IEC 62271-200: 2003), Td dién d6ng cét va diéu khién cao ap - Phan 200:
TU dién déng cét va diéu khién xoay chiéu cé v boc bang kim loai diing cho dién ap danh dinh 16n han
1 KV dén va bang 52 kV

B tigu chudn IEC 62271 con ¢ cac tiéu chudn sau:

0
2)

3)

4)
5)

8)

9)

11)

12)

13)

IEC 62271-1. 2007. High-voltage switchgear and controlgear - Part 1: Common specifications

tEC 62271-3: 2006. High-voltage switchgear and controlgear - Part 3: Digital interfaces based on
IEC 61850

IEC 62271-100: 2008, High-voltage switchgear and controlgear - Part 100: Alternating current
circuit-breakers

IEC 62271-101:2008, High-voltage switchgear and controlgear - Part 101: Synthetic testing

IEC 62271-102: 2001, High-voltage switchgear and controlgear - Part 102: Alternating current

disconnectors and earthing switches

|EC 82271-104: 2009, High-voltage swilchgear and controlgear - Part 104: Alternating current

switches for rated voltages of 52 kV and above

IEC 62271-105: 2002. High-voltage swiichgear and controlgear - Part 105: Alternating current
switch-fuse combinations

[EC 62271-108: 2005. High-voltage switchgear and controlgear - Part 108 High-voltage
allernating current disconnecting circuil-breakers for rated voltages of 72.5 kV and above

IEC 82271-109- 2008, High-voltage switchgear and controlgear - Part 109: Alternating-current
series capacitor by-pass switches

IEC 62271-110. 2009, High-voltage switchgear and controlgear - Part 110: {nductive load
switching

IEC 82271-111, 2005, High voltage switchgear and controlgear - Part 111: Overhead, pad-
mounted, dry vault, and submersible automatic circuit reclosers and fault interrupters for
alternating current systems up to 38 kV

IEC 62271-201: 2008, High-voltage switchgear and controlgear - Part 201: AC insulation-enclosed
switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV

IEC 62271-202: 2006, High-voltage switchgear and controlgear - Part 202: High-voitagelow
voltage prefabricated substation
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14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

IEC 62271-203: 2003, High-voltage switchgear and controigear - Part 203: Gas-insulated metal-
enclosed switchgear for rated voltages above 52 kV

IEC 62271-205: 2008, High-voltage switchgear and controlgear - Part 205: Compact switchgear
assemblies for rated voltages above 52 kV

IEC 62271-207: 2007, High-voltage switchgear and controlgear - Part 207: Seismic qualification
for gas-insulated switchgear assemblies for rated voltages above 52 kV

IEC/TR 62271-208: 2009, High-voltage switchgear and controlgear - Part 208: Methods to quantify
the steady state, power-frequency electromagnetic fields generated by HV switchgear assemblies
and HV/LV prefabricated substations

IEC 62271-209: 2007, High-voltage switchgear and controlgear - Part 209: Cable connections for
gas-insulated metal-enclosed switchgear for rated voltages above 52 kV - Fluid-filled and extruded
insulation cables - Fluid-filled and dry-type cable-terminations

IEC/TR 62271-300. 2006, High-voltage switchgear and controlgear - Part 300: Seismic
qualification of alternating current circuit-breakers

I[EC/TR 62271-301: 2009, High-voltage switchgear and controlgear - Part 301: Dimensional
standardisation of high-voltage terminals

IEC/TR 62271-303: 2008, High-voltage switchgear and controlgear - Part 303: Use and handling
of sulphur hexafluoride (SF6)

IEC/TS 62271-304: 2008, High-voltage switchgear and controlgear - Part 304 Design classes for
indoor enclosed switchgear and controlgear for rated vollages above 1 kV up to and includuing 52
kV to be used in severe climatic conditions

IEC/TR 62271-305; 2009, High-voltage switchgear and controlgear ~ Part 305: Capacitive current
switching capability of air-insulated disconnectors for rated voltages above 52 kV

\[EC/TR 62271-310: 2008, High-voltage switchgear and controlgear - Part 310: Electrical

endurance testing for circuit-breakers above a rated voltage of 52 kV
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Tu dién dong cat va diéu khién cao ap —
Phan 107: Ciu dao kém cau chay xoay chiéu diung cho dién ap
danh dinh 18n hon 1 kV dén va bang 52 kV

High-voltage swilchgear and conlrolgear —
Part 107. Alternaling current fused circut-swilchers for rated voltages above 1 kV up o and
including 52 kV

1 Qui dinh chung

1.1 Pham vi ap duny

Tiéu chuan nay ap dung cho thiét b1 ducc thao tac rén ca ba cuc thyc chat 1& cac cum Yap rap chilc
nang bao gébm cau dao va cac cau chay han ¢ché dong dién dung cho hé thang phan phdi dugc thidt ké

dé c6 kha nang:

cat dong dién ¢6 tai hoac dong dién sy ¢6 bat ky dén va bang déng dién cal ngan mach danh dinh &

dién ap phuc hdi danh dnh
- dong mach dién co dong dién bang voi dong dién cét ngan mach danh dinh & dién ap danh dinh.

Thiét bi nay dugc thiét ké diing cho mach dién hoac cho cac Ung dung chi dé1 hor dé bén ca va db bén
dién binh thudng. Cac ung dung nhu vay bao gdom bao vé cho may bién ap cac ap/ha ap nhung khéng

bao vé dudng day hoac cap phan phdi cing nhu mach déng co va mach day tu dién.

Cac tirh trang ngan mach c6 dong dién W gid tri thdp dén dong dién chuyén giao danh dinh cla cdu
dao kem cau chay dudc cac cd cau phu trg (co cau dap, rdle, v.v...) xu ly ma khi dugc bé tri dung sé
gay nhé cau dao. Cac cdu chay dugc lap phai dam bdo kha nang cit ngan mach cda né 16n hon kha

nang cat clia cdu dao.

CHU THICH 1 Trong tiéu chuén nay, thuat nglf “ciu chay" duoc sif dung @8 goi clu chay hoac day chady & nhimg
doan nds dung ma nghia théng thudng khdng gay hiu nham.
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Tiéu chudn nay ap dung cho cau dao kém ciu chay duac thi€t ké véi dién ap danh dinh 16n hon 1 kV
dén va bang 52 kV dung cho hé théng xoay chiéu ba pha 50 Hz hoac 60 Hz. So sanh vdi cac thiét bi
ddng cat da co khac dude cho trong Diéu 8.

CRU THICK 2: Cac cau dao da cb khac; xem tai lidu tham khao [1] clia thu muc tai fiéu tham khao.
C4u chay dudc dé cap trong TCVN 7999-1 (IEC 60282-1).

Céac cau dao ndi dat tao thanh moét bd phan khdng thé tach réi cla cau dao duoc dé c4p trong IEC
62271-102.

Lap dat trong vo boc, néu ¢, dude dé cap trong TCVN 8096-200 (IEC 62271-200) hoac IEC 60466.

1.2 Tailiéu vién dan

CAc tai lidu vién dan sau day |2 can thiét cho viéc ap dung tiéu chudn. Péi véi cac tai liéu ghi nam coéng
bd thi ap dung cac ban dugc néu. Déi véi céc tai liéu khéng ghi ndm cong bé thi ap dung ban méi nhat,
bao gdbm ca cac stta doi.

TCVN 7999-1: 2009 (IEC 60282-1: 2005), Cau chay cao ap — Phan 1: Cau chay gidi han dong dién

TCVN 8096-200 (IEC 62271-200), Ti dién dong cit va diéu khién cao ap — Phan 200: Tu dién dong cat
va diéu khién xoay chiéu c6 vd boc bang kim loai dung cho dién ap danh dinh Idn hon 1 kV dén va
b&ng 52 kv

IEC 60050-441: 1996, International Electrical Vocabulary — Chapter 441: Switchgear, controlgear and
fuses (TU vung k¥ thuat dién quéc té& ~ Phan 411: TG dién déng cat, diéu khién va cau chay)

IEC 60265-1, High-voltage switches — Part 1: Switches for rated voltages above 1 kV and less than
52 kV (Thiét bi déng cat cao ap — Phan 1: Thiét bi déng cat dung cho dién ap danh dinh 6n hon 1 kV va
nhd hon 52 kV)

IEC 60466, A.C. insulation-enclosed switchgear and controlgear for rated voltages above 1 kV and up
to and including 38 kV (Tu dién déng cét va diéu khién 1Ap @at trong vd boc cach dién dung cho dién ap
danh dinh 16n hon 1 kV dén va bang 38 kV)

IEC 60694, Common specifications for high-voltage switchgear and controlgear standards (Yéu cu ky
thuéat chung dung cho tiéu chudn vé ta dién dong cét va diéu khién cao ap)

IEC 60787, Application guide for the selection of fuse-links of high-voltage fuses for transformer circuit
applications (Hudng dan chon 8ng cdu chay clia cdu chay cao ap dung cho cac (mg dung mach bién
ap)

JEC 62271-100, High-voltage switchgear and controlgear — Part 100: High-voltage altemating-current

circuit-breakers (TU dién dong cét va diéu khién cao ap — Phan 100: May cit xoay chiéu cao ap)

"IEC 60694 d4 bi huy va dugc thay thé bai IEC 62271-1: 2007

8
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IEC 62271-102: High-voltage switchgear and controlgear — Part 102: Alternating current disconnectors
and earthing switches (T dién déng cat va diéu khién cao ap - Phan 102; Cau dao cach ly va cau dao
ndi dat xoay chiéu)

IEC 62271-105: High-voltage switchgear and controlgear ~ Part 105: Altemating current switch-fuse
combinations (TU dién déng cit va diéu khién cao ap ~ Phan 105: T8 hgp thiét bi déng cit-cdu chay
xoay chiéu)

2 Diéu kién |am viéc binh thudng va dic biét

Ap dung Piéu 2 cla IEC 60694,

3 Thuat ngu va dinh nghia

Trong tiéu chudn nay, ap dung cac thuat nglr va dinh nghia néu trong IEC 60050-441 va |IEC 60694.
Mot s6 dinh nghia trong do duge néu lai dudi day gé dé tham khao.

Cac dinh nghia néu dudi day cing dugc ap dung. Cac dinh nghia bd sung duoc phan loai dé tuong
duong v cach phén loai trong IEC 60050-441. Pinh nghia cla IEC 60050-441 khéng duoc nhic lai ma
dudc tham chiéu theo s& riégng cla chung.

3.1 Thuat ngu chung

Khéng co.

3.2 Cum lap rap cla ti dign déng cat va digu khién
Khong cé.

3.3 Cac bé phan cda cum lip rap

Khong co

3.4 Thiét bi dong cat

3.4.101

Cau dao (circuit-switcher)

Thiét bi ddng cat bang ca khi, thich hap dé déng, mang va cit dong dién trong diéu kién mach dién binh
thudng. Thiét bi nay ciing thich hap dé ngét dong dién su c6 cu thé c6 thé nhd han kha n#ng chiu dong

dién ngén han cla cau dao.

CHU THICH: Cac cdu dao da c6 khac; xem tai liéu tham kho [1] clia thu muc tai ligu tham khao.
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3.4.102

Ciau dao kém cu chay (fused circuit-switcher)

Thiét bi gém c6 cau dao ba cuc va ba cau chay gidi han dong dién, cé kha nang déng va cét ¢6 tai bat
ky hoac dong dién sy ¢o bat ky cé gia tri dén dong dién cat ngan mach clia né, trong diéu kién dién ap

phuc hé! qua dé va cac diéu kién hé s3 cong suat qui dinh trong tiéu chudn nay.

3.4.103
C3u dao kém dé ciu chay (hoic dé thiét bi) (fused circuit-switcher base (or device base))
Cau dao kém ciu chay nhung khéng lap 6ng ciu chay.

3.4.104

Phéng dién xuyén thung khéng duy tri (non-sustained disruptive discharge (NSDD))

Phong dién xuyén thing lién quan dén gian doan dong dién, khéng di dé phuc hdi dong dién tan sé
céng nghiép hoac trong trudng hop gian doan dong dién dién dung khong dan dén dong dién 4 tan sé
riéng cla mach dién.

3.5 B6 phan cda td dién déng cét va diéu khién

3.5.101
B6 nha (release)
[EV 441-15-17]

3.5.102

B6 nha qua dong (over-current release)
[IEV 441-16-33]

3.5.103

B nha song song (shunt release)
[IEV 441-16-41].

3.6 Thao tac

3.6.101

Thao tac bing tay doc lap (cUa cdu dao kém ciu chdy) (independent manual operation (of the fused
circuit-switcher))
(IEV 441-16-16]

3.6.102

Thao tic bing nang lwgng du trir (cha cdu dao kém ciu chay) (stored energy operation (of the
fused circuit-switcher))
(IEV 441-16-16]

10
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3.7 DBailugng dic trung

3.7.101

Dong dién ky vong (cua mach dién va lién quan dén thiét bi déng cit hodc cdu chiy) (prospective
current (of a circuit and with respect to a switching device or a fuse))

[IEV 441-17-01)

3.7.102
Déng dién dinh ky vong (prospective peak cumrent)
IEV 441-17-02]

3.7.103
Dong dien dinh ky vong 16n nhat ( (maximum prospective peak current)
[IEV 441-17-04]

3.7.104

Déng dién cat ky vong [prospective breaking current)
[IEV 441-17-086]

3.7.105
Dong dién cat (breaking current)

{IEV 441-17-07]

3.7.106
Déng dién cat nhé nhat (minimum breaking current)
[IEV 441-18-29]

3.7.107
Kha nang déng ngin mach (short-circuit making capacity)
[IEV 441-17-10)

3.7.108
Dong dien chuyén giao (lake-over current)

(IEV 441-17-16]

3.7.109

Déng dién nhiét (thermal current)

L

Dong dién 18n nhdt dugc mang lién tuc ma dé tang nhiét cla cac bd phan khac nhau khéng vugt qua
gidi han qui dinh.

11
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3.7.110
Dong dién ngan mach ¢6 ciu chay (fused short-circuit current)
[EV 441-17-21]

3.7.11
Dien ap dat (applied voltage)
[IEV 441-17.24]

3.7.112
pién ap phuc hoi (recovery voltage)
[EV 441-17-25)

3.7.113

pién ap phuc hdi qua dd (TRV) (transient recovery voltage (TRV))
[IEV 441-17-26)

3.7.114
bién ap phuc hai tan sé céng nghiép (power frequency recovery voltage)
[IEV 441-17-27]

3.7.115
bién ap phuc hdi qua dé ky vong (prospective transient recovery voltage)
(IEV 441-17-29]

3.7.116

Thai gian mé nho nhat (cda ciu dao kém cau chay) (minimum opening time (of the fused circuit-

switcher))

Khoang thdi gian nhé nhat tinh tir thoi diém bat ddu thao tdc md bing ngudn bén ngoai dén thdi diém

cac tiép diém hé quang clia mét cyc bat ky dugc tach ra 1An dau,

3.7.117

Thai gian mé khdéi tao cdu chdy (cua cdu dao kém cdu chay) (fuse-initiated opening time (of the

fused circuit-switcher))

Thdi gian tinh 1 thdi dim bit dau xuét hién hd quang trong cdu chay dén thai diém khi cac tiép diém

hé quang cda tét ca cac cuc da tach ra. Dinh nghia nay chi ap dung cho cau dao kém cau chay lap véi

bd nha cd co cau dap cda cau chay.

3.101 CAuchay

12
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3.101.1

Dé cdu chay, gia cau chay (fuse-base, fuse mount)
[IEV 441-18-02]

3.101.2
Ca cau dap (striker)
[IEV 441-18-18]

3.101.3
Dong dién cat (cut-off current)
(1EV 441-17-12]

3.101.4

Tich phan Jun Pt (1%t — Joule integral)

(IEV 441-18-23]

4 Thoéng sé dic trumg

Ap dung Diéu 4 cla IEC 60694 va cac bd sung va loai trir dude chi ra dudi day.
Ngoai cac théng s dic trung dudc liét ké trong IEC 60694, ap dung cac théng sd dac trung dudi day:
a) dong dién cat ngan mach danh dinh;

b) dién ap phuc hdi qua dd danh dinh;

c) dong dien ddng ngan mach danh dinh;

d) dong dign chuyén giao danh dinh,

e) dong dién nhiét 1dn nhat danh dinh

4.1 bién ap danh dinh (U))

Ap dung 4 1 cia JEC 60694.

4.2 Muc cach dién danh dinh

Ap dung 4.2 clia IEC 60694.

4.3 Tén sé danh dinh (f,)

Ap dung 4.3 clia IEC 60694.

4.4 Déng dién binh thudng danh dinh va do ting nhiét

13
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4.4.1 Dong dién binh thuéng danh dinh (1)
Khéng ap dung 4.4.1 cha IEC 60694,

Dong dién binh thudng danh dinh thudng khong dugc an dinh cho cau dao ¢6 cau chay. Khi cac cau
dao kém cau chay dugc két hdp thanh cum {8p rap idn han trong vd boc thi dong dién binh thudng danh
dinh cla thanh cai dung d€ néi phai theo TCVN 8096-200 (IEC 62271-200) hozc IEC 60466.

Xem thém dong dién nhiét (4.4.101).
4.4.2 Do tang nhiét

Ap dung 4.4.2 cGia IEC 60694 va trong trudng hgp lién quan dén cdu chay, ap dung Diéu 6 cha TCVN
7999-1 (IEC 60282-1).

4.4.101 Déng dién nhiét Idn nhat danh dinh (1)

Dong dién nhiét 18n nhat danh dinh |a gia tri 18n nhat cha dong dién nhiét dung cho cdu dao kem ciu
chay.

Khéng yéu cau phai chon déng dién nhiét ti day R10.
CHU THICH: Dong dién nhiét thuc té phu thudc vao cach lap @4t cac cdu chay.

4.5 Kha nang chju dong dién ngan han danh dinh (1)
Khéng ap dung 4.5 cla IEC 60694,

4,6 Kha ning chiu dong dién dinh danh dinh (1,)
Khéng ap dung 4.6 clia IEC 60694.

4.7 Thdi gian ngan mach danh dinh (t,)

Khéng ap dung 4.7 ciia IEC 60654.

4.8 Bién ap cung cap danh dinh cla co cdu dung dé déng, cit va clia mach dién phy trg va
mach dién diéu khién (U,)

Ap dung 4.8 clia IEC 60694.

4.9 Tan sd cung cap danh dinh cla ca cau ding d€ dong, cit va cia mach dién phu trg

Ap dung 4.9 clia |EC 60694.

4.10 Ap suat danh dinh cGa ngudn khi nén dung dé cach dién va/hoic thao tac

Ap dung 4.10 cha IEC 60694

14
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4.101 Dong dién cat ngan mach danh dinh

Dong dién cit ngan mach danh dinh 1a dong didn ngan mach ky vong cao nhat ma ciu dao kem cdu
chay phai co6 kha nang cét trong diéu kién sir dung va dap (mg dudc qui dinh trong tiéu chudn nay khi
mach dién c6 dién ap phuc héi tan s cong nghiép tuong img vdi dién ap danh dinh cGa cau dao kém
cau chay va co dién ap phuc héi qua dd ky vong bang vdi gia tri danh dinh qui dinh & 4.102.

Dong dién cit ngdn mach danh dinh dugc thé hién béng gia tri hieu dung cda thanh phan xoay chidu
clia no.

Dong dién ¢t ngan mach danh dinh phar duge chon tif d3y R10 nhu sau:
8-10-125-16-20-25-31,5-40-50-63-80— 100 kA

CHU THICH: Luu y a trd khang ndl tiép cla cau dao kém cau chay hoAc tac ddng nhanh clia cdu chay hoac cau
dao kem cau ehdy cb thé gay ra mét hosic ha) Anh hudng dudi day

a) giam dong dién ngan mach dén gia tri thdp dang ké so véi gia trn ma dang nhé sé dat dén.

b} tac ddng nhanh lam cho sdng dong dién ngdn mach bi bién dang sc vl dang song binh thuang

Vi vay. thuat ng "dang dién ky veng” duoc stf dung khi danh gia tinh nang cat va déng.

4,102 Dién ap phuc héi qua dé danh dinh

ién ap phuc hdl qua dd danh dinh lién quan dén dong dién cat ngan mach danh dinh (theo 4.101) Ia
dién ap chudn thiét lap gidi han trén cla dién ap phuc hoi qua db ky vong cta mach dign ma cau dao

kem cau chay phait ¢é kha nang cat trong trudng hop ngén mach.

4.103 Dong dién déong ngan mach danh dinh

Dong dién dong ngar mach danh dinh 1a dong dién dinh ky vong cao nhat ma ciu dao kém cau chay
phai cé kha nang déng trong diéu kién sir dung va diéu kién hoat déng dudc an dinh trong tiéu chuin
nay o mach dién cé dién ap tan s cdng nghiép tuong Ung vdi dién ap danh dinh cla ciu dao kem cau
chdy. Dong dien nay phai bang 2.5 1an (50 Hz) hoac 2.6 Ian (60 Hz) gia tri dong dién cat ngin mach
danh dinh

CHU THICH: Xem thém chu thich 8 4 101

4.104 Déng dién chuyén giao danh dinh

Dong dién chuyén giao danh dinh 1a gia tri hiéu dung Ign nhat cla dong dién chuyén giao ma cdu dao
trong cau dao kém cau chay co kha nang ngét trong diéu kién st dung va diéu kién hoat ddng duoc 4n
dinh trong tiéu chuan nay & mach dién cé dién ap phuc hdi tan s6 cong nghiép trang (ng Vi dién ap
danh dinh cla cau dao kém cau chay va c¢6 dién ap phuc hdi qua dd ky vong biing véi gia tri qui dinh.

15



TCVN 8096-107 : 2010
Gia tri danh dinh do nha ché tao cdng bé phai cao hon gia tri clia dong dién chuyén giao, dude xac dinh

theo Hinh 5, can c vao cau chay dugc sir dung dé biéu thi dong dién nhiét 1on nhit danh dinh.

5 Thiét ké va két cau

5.1 Yéu cau d3i vai chat 1dng trong ciu dao kém cdu chay

Ap dung 5.1 cla IEC 60694.

5.2 Yéu cau doi vdi chit khi trong ciu dao kém cau chay

Ap dung 5.2 cua IEC 60694.

5.3 Noi dit cdu dao kém cdu chay

Ap dung 5.3 cua IEC 60694.

5.4 Thiét bi phu trg va thiét bi diéu khién
Ap dung 5.4 ciia JEC 60694,

5.5 Thao tac b&ng ning lugng phu thudc
Ap dung 5.5 ciia (EC 60694, ngodi ra con:
Khang cho phép thao tac bang tay phu thudc.
5.6 Thao tac bing ning lugng du trir

Ap dung 5.6 cua IEC 60694,

5.7 Thao tac bimg tay doc lap
Khéng ap dung 5.7 cua IEC 60694,
5.8 Thao tac ctia b nha

Ap dung 5.8 clia IEC 60694,

5.9 Cd ciu khéa lién dong va cd cau theo dbi ap suit thap va ap suit cao

Ap dung 5.9 clia IEC 60694.

5.10 Tam nhan
Thay bang 8 5.10 cta IEC 60694 bing bang dudc cho trong tiéu chudn nay.

Tam nhan cla cau dao kem cau chdy phai cb cac théng tin theo Bang 1.
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] Cducao | cye5y | Didu kign dol hdi ghi
Vit tat Bon vj kemeiu | o téc nhan
chay
(1) (2) (3) 4) ) ®)
Nha ché tao Chi ghi nhan khi khéng
X v 3p lién véi co clu
| | vathodc dugc ché tao
bdi nha ché tao khac
Ky hieu kidu ! | ' Chi ghi nhan khi khong
X | lap lién vdi co chu
| va/hoac duuc ché tao
| L ___ binhachétokhac |
Tham Khao s3 tay hudng dan | J | X !
Sé Seri . Yéu cdu ghi nhan ddi
x v) voi co cdu thao tac néu
khac so vdi co cdu
. thao tac cua ciu dao
Nam ché tac
S6 hiéu tidu chudn nay |
Pi&n ap danh dinh | U | kV |
Pién ap chiu xung sét danh ‘ U kv ) x ‘
|

dinh

P

]

Tan sé danh dinh

R S R

Dong dién nhiét 16n nhat

canh dinh

Day chay chap nhan duoc va |
dong dién nhiét co cau chay |

Ap sudt khi danh dinh dé |
thao tac

Dién ap cung cap danh dinh
cla mach dién phu

Cap nhigt do

— -

A

P/::

[

U, Vv
R R

Ghi nhan bat buéc
"Day chay xem s6 tay
hudng dan’

Khi thudc doi tuong ap
dung

Khi thudc déi tuong ap
dung

Y

khdng can ¢6 t “danh dinh”,

X Ghi nhan cac gia fr| nay |a bit budc, ché dé tréng chi gia tr zero.
Y Ghinhan cac gia tr nay 12 bat budc, chiu didu k181 & cot (6),
(Y). Ghi nhén cac gia tri nay 1a tuy chon va chiu didu kién & ¢ot (6).

CHU THICH: Cé thé s dung cach viét tat & cdt (2) thay cho thuat ngir & cot (1), Khi sir dung thuat nglt & cét (1),

Khac so vai
-5 °C trong nha
-25 °C ngoal \roi

5.11 Cd cau khéa lién dong

Ap dung 5.11 cla IEC 60694,
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512 Chi th vi tri

Ap dung 5.12 cha IEC 60694.
5.13 Cap bao vé bling vo ngoai
Ap dung 5.13 ctia IEC 60694.
5.14 Chiéu dai duéng ro

Ap dung 5.14 clia IEC 60694.

5.15 D6 kin khi va chan khéng

Ap dung 5.15 cua IEC 60694.
5.16 ©06 kin chat Idng
Ap dung 5.16 clia IEC 60694,

5.47 Tinh dé chay

Ap dung 5.17 cla IEC 60694.

5.18 Tuong thich dién tir (EMC)

Ap dung 5.18 cla IEC 60694.

5.101 Lién két gilra (cac) ca cau dap cua cdu chay va b nha cla ciu dao

Lién két gitra (cac) co cdu dap cta cAu chay, néu cd, va bd nha cau dao phai sao cho cau dao [am viéc

thoa dang trong diéu kién su c6 ba pha va su cd mét pha & cac yéu cau téi thiéu va t8i da cla loai co
céu dap (vira hodc nang) bat ké phuong thifc tac déng cla ca cau dap (10 xo hosc nd). Cac yéu cau ddi
véi co cau dap duge cho trong TCVN 7999-1 (IEC 60282-1).

5.102 Diéu kién qué dong thap (diéu kign thai gian dai trudc hé quang cua ciu chay)

Cau dao kém cau chay cé bé nha bang ca cdu dap cda ciu chay phai dugc thiét k& sao cho chdng hoat
déng thod dang trong bét ky phuaong thic tac déng nao clia co cdu dap. Nha ch& tao phéi chi ra cach

dap Ung yéu cau nay.

Biéu nay dat duac b&ng cach pha hop véi yéu cau dudi day:

a) TS hop thai gian giira cau dao va cau chay phai dap (ing theo mét trong ba diém 1), 2) hoéc 3) dudi

day.
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1) Théi gian md khdi tao bang cau chay cla cdu dao phai ngan hon thdi gian hd quang ldn nhat
ma cau chay ¢6 thé chju dudc. Gia tri thdi gian hé quang nay t3i thiéu ia 0,1 s theo TCVN 7999-
1 (IEC 60282-1).

CHU THICH: Cac thir nghiém dudc qui dinh trong TCVYN 7999-1 ({EC 60282-1) dé€ danh gia ring 1hdi gian
chiu hé quang 1an nhét i thidu 1a 100 ms trong diéu kién trude hé quang kéo dai.

2) Trong trudng hop nha ché tao cau chay c6 thé chi ra rang cau chay da dude chimg minh mot
cach thoa dang d tat ca cac gia tri dong dién cAt W gia tri danh dinh xudng gia tri tuong iing véi
déng dién gay chay nhd nhat clia cau chay trong ¢au dac kém cau chay (tdc 1a cAu chay toan
dai) thi thai gian md khdi tao bang cau chay cla cau dac kém cau chay duac xem (& khong lién
quan.

3) Trong trudng hap ¢b thé chimg to réing b nha nhiét cla co cau dap cla cau chay lam cho
c8u dac ngal hoan toan dong dién trudc khi hd quang trong cau chay cb thé xuat hién déi voi 15t
ca cac dong dién thap hon 1, (dong dién cit nho nhat cla cau chay theo TCVN 7999-1 ({EC
60282-1)).

b) D6 tang nhiét trong cac diéu kién nay khéng gay anh hudng dén tinh nang cla cau dao kém cau
chay nht dude ching minh bang thd nghiém qui dinh & 1EC 62271-105. 6.104.

6 Thl nghiém dién hinh
Ap dung Diéu 6 clia IEC 80694 vdi cac bd sung va loai trir duge chi ra dudi day.

6.1 Yéu cduchung

Muc dich cla thif nghigém dién hinh 1a dé chimg minh dac tinh cla cau dac kem cau chay. cd cau thao

tac clia ching va thiét bj thao tac ching.

Cau chay phat phu hop vé TCVN 7999-1 (IEC 680282-1). Cac thr nghiém lién quan kbdng thudc pham
vi ap dung clia tiéu chuan nay.

Thi nghiém dién hinh bac gém:
thr nghiém dién moi;
- thit nghiém 436 tang nhiét;
- do dién trd ctia mach chinh;
- thir nghiém dé chimg 3 kha nang déng va cét dong dién qui dinh cla cau dao kém cau chay;
- thi nghiém dé chimg 1 thao tac vé ca va do bén (a thoa dang;
— kiém Ira kha nang bao vé;

- th¢t nghiém 46 kin;
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thir nghiém tuong thich dién 1ir.

Cau dao kem cau chay dudc cung cap dé thit nghiém phai d tinh trang cdn mai v8i cac b phan tiép xac

sach va lap véi cau chay thich hop.

6.1.1 Nhom th nghiém

Ap dung 6.1.1 clia IEC 60694.

6.1.2 Thang tin dé nhan biét mau

Ap dung 6.1.2 cha IEC 60694,

6.1.3 Thdng tin c4n ¢6 trong bao céo thir nghiém didn hinh

Ap dung 6.1.3 ctia I[EC 60694.

6.2 Thirnghiém dién moi

Ap dung 6.2 clia IEC 60694, ngoai ra con:

CHU THICH: Céan c4n than khi chon day chay vi kich thudc clia day chay cé thé anh hudng dén dic tinh dién méi.
Khong yéu cau thit nghiém phéng dién cuc bd nhu qui dinh d IEC 60694, 6.2.9.

6.3 Thi nghiém dién ap nhiéu tdn s& radio (RIV)

Khéng ap dung 6.3 cla IEC 60694,

6.4 Phép do dién trd mach dién

Ap dung 6.4 cia IEC 60694, ngoai ra con:

Cac day néi cé dién trd khdng dang k& phai duge dung dé thay cho ciu chay va ghi lai dién tré cla cac
day nay. '

6.5 Thirnghiém dé ting nhiét

Ap dung 6.5 clia IEC 80694, ngoai ra con:

Thit nghiém phai dude thyc hién a dong dién nhiét 16n nhiat danh dinh, theo qui dinh cha nha ché tao.

Cau chay dung cho thir nghiém (dugc goi 12 X) phai do nha ché tao xac dinh va dudc ghi vao bao céo
thlr nghiém.

Su phu hop véi thit nghiém dd tang nhiét clia cau dao kém ciu chay lam tir cdu dao kém dé& cau chay
va loai cau chay dé xuat (dudc goi la X) biéu thi sy phu hdp clia cdu dao kem clu chay bat ky fam t

20




TCVN 8096-107 : 2010

cing mot cau dao kém dé cau chay I3p vdi loai cau chdy khac & dong dién nhiét két hop cha cau dao
kém cau chdy i NAY (b cau aso kem cau chay) YOI GiBU Kién 1a dap Ung dudc bén tiéu chi sau:

- céau chay cb clng chiéu dai nhu cdu chay X;

- céu chay cb dong dién danh dinh thap han hosc bdng dong dién danh dinh cia ciu chay X

—  cau chay cbé cong sudt tiéu tan danh dinh (theo TCYN 7999-1 (IEC 60282-1)) thap hon hoac béng
cong suat tiéu tan danh dinh cla cau chdy X;

- gia tn giam thong s dac trung clia cau chay trong cau dao kém c8u chay (L cau dao em csu chay/Tr caa endy)
thdp han hoac bang suy giam thang s8 dac rung cla cau chay X.

Néu sur phu hop véi cac tiéu chi 0 trén da bao gém bién an loan thi dudng kinh ctia cau chay khéng can

xét dén.

CHU THICH. Bac tinh dién mdi oo thé bi anh hudng khi sir dung cau chay ¢b duong kinh khac so v& dudng kinh clia
cau chay X

Khi nha ché tao yéu cau. co thé thuc hién thir nghiém dé tang nhiét khac véi cac loai cu chay khac tao
ra cac gia tri dong dién nhiét khac thdp han dong dién nhigt lan nhat danh dinh dé cung cap thém cac

kha nang vé tiéu chi fua chon cau chay.

6.6 Th nghiém kha nang chiu dong dién ngan han va kha ning chiu dong dién dinh
Khang ap dung 6.6 cla 1EC 60694,
6.7 Kiém tra kha niing bao vé

Ap dung 6 7 cla IEC 60694,

6.8 Thu nghiem db kin

Ap dung 6.8 cla IEC 60694.

6.9 Thir nghiém tuong thich dién tir (EMC)

Ap dung 6 9 cla IEC 60694

6.101 Thir nghiém déng va cit

Thi nghiém nay gdm cé bon ché dé:

- TOu: thdr nghiém dong va cét d dong dién nhiét 16n nh&t danh dinh;

- YD th nghiém dbng va cét d dong dién ngén mach danh dinh;

- TDy thir nghiém cit 4 dong dién chuyén giao danh dinh;

- TDy thi nghiém cat 3 mét phan ba dong dién chuyén giao danh dinh.
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6.101.1 Diéu kién dé thuc hién thi nghiém

V& nguyén tic, cac thi nghiém mé ta & 6.101 (thif nghiém déng va cat) chi kidm tra tinh nang cla cau
dao kém cau chay cu thé va cau chay thuc sy dudc thlr nghiém. Tuy nhién, cén biét réing cé thé khong
thuc té khi:

a) thir nghiém mot cau dao kém dé cau chay cho trude vai tat ca céc loai cau chay;

b) ¥5p lai cac thir nghiém cau dao kem cau chay bat cif khi nao cé thay déi thiét k& cha cau chay da tha
nghiém ban dau.

Do dé, sy phu hop véi tiéu chuan nay ciing ¢6 thé dat dudc b&ng cach thay thé bing cau dao kém cau
chay chua dugc thir nghiém hosc dudc thlr nghiém mét phén, lam tir ciu dao kem dé& cau chay va céc
cau chay, vdi diéu kién (3 cac diéu kién sau dugc dap (mg:

¢) tat ca cac cdu chdy cén xét phai phli hap vai tiéu chudn clia ching (TCVN 7999-1 (IEC 60282-1));
d) cuing loai co cdu dap (néu sit dung), visa hoic nang, phai dudc I3p theo TCVYN 7999-1 (IEC 60282-1);

e) loai cau chay thay thé dap (ing cac yéu cau néu 3 6.101.2.2.

6.101,1.1 Yéu cdu déi vdi cdu dao kém céu chay trudc khi tha nghiém

Cau dao kém céu chay can thir nghiém phai dugc 1ap dat hoan toan 1én gia dd cda chinh nd hoac 1én
gia do tuong duong. Cd cau thao tac clia nd phai duge thao tac theo cach qui dinh va, cu thé 13, néu co
céu nay thao tac bang dién hodc bang khi nén thi né phai dugc thao tac tuoang img & dién a4p nhd nhat
ho&c ap suét khi nhd nhét nhu qui dinh & 4.8 va 4.10 cia IEC 60694, trnf khi dong dién thay d8i nhanh
4nh hudng dén két qua thir nghiém. Trong trudng hdp dong dién thay d8i nhanh anh hudng dén két qua
thir nghiém, cau dao kém cau chay phai tac déng d dién ap hoac ap suat khi trong pham vi dung sai qui
dinh & IEC 60694, 4.8 va 4.10, dugc chon dé dat t6¢ do tach ti€p diém la cao nhét va dic tinh dap hd
quang lén nhat.

Phai ching 16 rang cau dao keém cau chdy sé lam viéc thoa dang trong cac diéu kién néi trén khi khéng
¢o tai.

Cau dao kém cau chay vdi thao tac bing tay doc lap cb thé dudc thao tac nhd cach bé tri dé co thé
diéu khién doéng tif xa.

Phai can nhac ky khi luva chon cach d4u ndi phia thudng xuyén mang dién. Khi cdu dao kém cau chdy
dugc thiét k& dé cap nguon tif ca hai phia va bd tri vat Iy cla phia cit cau dao kém ciu chay nay khac
véi viéc bé tri cha phia kia, thi phia mang dién cda mach thir nghiém pha; dudc néi dé phia dé cia cau
dao kem cau chay cho diéu kién bat Igi hon. Trong trudng hop c6 nghi ngd, ché doé thir nghiém nay phai
dugc 1ap lai vai méi néi ngudn dugdc dao lai nhung d6i véi cac ché dé thlt nghiém bao gém cac thir
nghiém gidng nhau thi phai thuc hién mét thir nghiém véi ngudn cung cdp duge ndi vai mét phia va

(cac) thif nghiém tiép theo v6i ngudn cung cap duge ndi vai phia con lai.
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Thir nghiém phai dudc thuc hién & nhiét d6 méi trudng xung quanh va khéng mang tai truée, trir khi cb
qui dinh khac.

6.101.1.2 Tén sé tha nghiém

Cau dao kém cau chay phai dudc thit nghiém & tan s& danh dinh véi dung sai béing £8 %. Tuy nhién, dé
thuan tién cho viéc thir nghiém, cho phép b sai khac chut it so véi dung sai ndi trén; vi du, khi ciu dao
k&m cau chay ¢6 tan sé danh dinh & 50 Hz dudc thir nghiém & tan sS 60 Hz va ngugc lai thi can cdn
than khi thé hién kél qua. cé tinh dén tal ca cac yéu té dang ké nhu lcai cau dao kém cau chay va loai
thir nghiém thuc hién

CHU THICH Trong mét sé truang hop, d4c tinh danh dinh cda c3u dao kém cau chay khi duge sd dung trong hé
théng 60 Hz c6 thé khac voi cac dic tinh danh dinh khi sir dung trong hé thdng 50 Hz.

6.101.1.3 Hé sd cang suat

Hé sb cong suat cda mach thir nghiém phai duge xac dinh bang phép do va pha duge 1ay 1a gia tri
trung binh cla cac hé sé cong sudt cda tung pha.

6.101.1.4 B tri mach dién th( nghiém

Béi v8i TD,,. tham khao ché dd thir nghiém ba pha "mach tai chi yéu tiéu thu cong suat tac dung” clia
IEC 60265-1, sau do. st dung mach dién thir nghiém minh hoa trén Hinh 3a.

D381 voi cac ché 36 thlr nghiém khéac, s¢ dung mach dién thit nghiém minh hoa trén Hinh 3b.

Doi vdi cau dac kém cau chay cb phat ra ngon IUfa hoic cac hat kim loal, thir nghiém phai duoc thuc
hién vd man chan kim loal 34t gan cac bd phan mang dién va cach ly véi cac bd phan nay bang khe ho
khéng khi do nha ché tao qui dinh.

Man chan, khung va cac bd phan nai dat binh thudng khac phai duoc cach ly véi dat nhung lai dudc néi
dat qua moét day doéng co duang kinh 0.1 mm va chidu dai 50 mm. Day déng nay cilng co thé duge nbi
vao phia thit ¢cdp cla bién dong ty sé 1 1. Dau ndi cla bién dong can dudc bao vé bang khe hd phong
dién hoac bo chong set Thira nhan dong dién ré 14 khong dang ké néu day nay con nguyén ven sau
thir nghiém.

6.101.1.5 DBién ap tht nghiém ding cho thu nghiém cit

Dién ap thir nghiém la gia tri trung binh cla cac dién ap pha-pha do dudc & vi tri cia cau dao kém céu
chay ngay sau khi tac dong cét,

pién ap phai dugc do cang gan cang t6t vdi cac dau néi cda cau dao kem cau chay, tirc la khong cé trd
khang dang ké giifa diém do va ddu néi.
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Dién ap thr nghiém, trong trudng hap thir nghiém ba pha, phai cang gan cang tSt véi dién ap danh dinh
cda cAu dao kém cau chay.

Dung sai cda dién ap trung binh 1a +5 % so véi gia tri qui dinh va dung sai ca pha bét ky so vdi gia tri
trung binh 1a £20 %.

6.101.1.6 Bién 4p phuc hdi tan s& cong nghiép

Dién ap phuc hdi tdn sé cong nghiép phai dugc duy tri trong thdi gian it nhat 13 0,3 s sau khi dap tt hé
quang.

6.101.1.7 Pién ap dit trudc khi thir nghiém ddéng sy ¢d

Dién ap dat trudc khi thlr nghieém dong sy c6 cGa ché dé thlr nghiém TD,, |a gia tri hiéu dung cla dién
ap d cac dau ndi cuc ngay trude khi thue hién thr nghiém nay.
Trong trudng hep thif nghiém ba pha, gia tri trung binh clia cac dién ap d4t khéng dugc nhd hon dién ap

danh dinh cda ciu dao kém ciu chay chia cho /3 vA khéng duge 16n hon gia tri nay qua 10 % ma
khéng duge nha ché tao cho phép.

Chénh léch gitra gia tri trung binh va cac dién ap dat cia timg pha khong dugc vugt qua 5 % gia tri
trung binh,

6.101.1.8 Dong dién cit

Dé&i voi ché dd thir nghiém TD,,, cac dai lugng thir nghiém qui vé cac thlr nghiém déng va cat “mach tai
chi yéu tiéu thy cong suét tac dung” cba IEC 60265-1.

D3I véi ché dd thd nghiém TD,... gia tri hiéu dung cla thanh phan xoay chiéu cla dong dién cit ngan
mach ky vong phai dudc do trong mét nlfa chu ky sau khi bét ddu ngdn mach trong thir nghiém déng
dién ky vong.

D6i vai ché dd thir nghiém TD,, va TDy,, dong dién cAt phai 1 gia tri hidu dung ctia thanh phan xoay
chiéu do duac khi bat ddu hd quang.

D8I vdi ché dd thir nghiém 1D, TD,, va TD,,,. gia tri hieu dung ctia thanh phan xoay chiéu cla déng
dién cat & cuc bat ky khong duodc thay ddi so vdi gia tri trung binh qua 10 % gia tri trung binh.

6.101.1.9 Dién 4p phuc héi qu4 db

Déi vai “dong dién tai chi yéu tiéu thu cng sudt tac dung”, ap dung diéu kién & IEC 60265-1. Déi vai
mic sy ¢ cao, ap dung cac TRV qui dinh & TCVN 7999-1 (JEC 60282-1). Ddi véi cac cap su ¢b thap
hon, ap dung cac cac TRV qui dinh trong cac ché dé thif nghiém & IEC 62271-100 (xem kidu ché dé thir
nghiém TD,, va TD,,, cla tiéu chudn nay). Cac tham s& sir dung dé qui dinh TRV dudc minh hoa trén
Hinh 1.
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TRV ky vong ctia mach dién thif nghiém phai dudc xac dinh béng phuong phap sao cho sé tao ra va do
dugce song TRV ma khang &nh hudng dang ké dén séng nay va phai do & cac dau néi ma thiét bi duac
ndi véi t&t cA cac thiét bi thlr nghiém-do can thiét da 1ap ddy du, vi du nhu bd phan ap. Phuong phap
thich hgp nhu mé ta trong Phu lyc F cba IEC 62271-100.

D6i vdi mach dién ba pha, dién ap phyc héi qua do (Ing vdi cuc thir nhat da ngét hoan toan, tc 1 dién
ap qua mdt cuc md vdi hai cue cdn lai déng, mach dién thr nghiém thich hgp duge bé tri theo 6.101.1.4.
Budng cong dién ap phuc héi qua dé ky vong ciia mach dién thir nghiém duadc thé hién bang dudng bao
clia né v& nhu chi ra trén Hinh 2 va thé hién bang phan khdi dau cla né.

Séng dién ap phuc hai qua do ky vong clia mach dién thir nghiém phai phu hdp vl cac yéu ¢au sau:

a) duding bao & bat ky thai diém nao cing khéng dugc thap hon dudng chuan qui dinh:

CHU THICH: Nhan manh rang pham v ma dudng bao c6 thé vuot qua dudng chudn qui dinh doi hdi ¢é su cho
phép cla nha ché tao.

b) phan khai dau khdng dudc di qua dudng tré trong trudng hop ¢6 qui dinh dudng tré.
6.101.2 Qui trinh cda ché dd thd nghiém

6.101.2.1 Ché dd tha nghiém TD,, — Th& nghiém déng va cit & dong dién nhiét 16n nhat danh
dinh

Thiy nghiém dugc thuc hién theo ché dé thf nghiém "mach tai chd yéu tiéu thu cong suat tac dung” cla
IEC 60265-1. Cap phai la £2 nhu xac dinh trong [EC 60265-1. Cau chay cé thé thay bang day mét sgi
¢6 trd khang khéng dang ké.

Néu thiét by ddng cat duge s dung trong cau dao kém cau chay da dudc thd nghiém theo IEC 60265-1,
cap E2 hoac E3. vai gdng dién binh thudng danh dinh Idn hon hodc bang déng dién nhiét Idn nhat danh

dinh clia cau dac kém cau chay thi cé thé bd qua ché dé thir nghiém TD,,.

6.101.2.2 Ché do thir nghiém TD,.. - Thr nghiém déng va cat d dong dién ngin mach danh dinh

Ché d6 thir nghiém nay dudc thuc hién dé chimg to rang cau dao kém cdu chay ¢4 kha nang déng va
chiu dugc dong dién cat cla cau chay ma khang bi hy hai 8 dong dién nay. Th nghiém phai duge thuc
hién v6i cac cau chay duac 13p d tat ca ba cuc cha clu dao kém cau chay.

Néu cé thé xay ra tac dong clia cd cau dap thi cac cau chay phai duge lap véi co cau dap va thir
nghiém phai chimg té riing ca cdu dap lam hd mach ciu dao kém cau chay.

Cac thir nghiém trén cau dao kém cau chdy c6 1dp clu chay loai cu thé ciing dudc xem la ap dung cho
cau dao kém cdu chay cd clung cau dao kém dé cau chay nhung c6 cau chay loai khac; voi diéu kién 1A

dong dién cat va dac tinh lam viéc 1% cda loai khac nay, khi dugc thiét lap bang ché dd thir nghiém 1
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cdia TCVN 7999-1 (IEC 60282-1) khdng I8n hon dong dién cit va dic tinh 1am viéc It cla loai da tha
nghiém dugc thiét (ap tuong tu.

Phai thuc hién mot thir nghiém cit, tiép dé 1a mot ther nghiém déng-cat trong mach dién ba pha ¢6 déng
dign ky vong bing vai dong dién cat ngdn mach danh dinh ctia cau dao kém cau chdy vdi dung sai
béng *5%.

Mach dién thir nghiém phai theo 6.101.1.4 (ap dung Hinh 3b).

Hé s8 cong suat cia mach dién thi nghiém phai 13 0,07 dén 0,15 cham sau.

Dién ap dat phai theo 6.101.1.7.

Né&u cb thiét k& co c8u dap tac ddng thi dién ap phuc héi tan s8 cong nghiép phai duge xac dinh nhu
sau:

- dién ap phuc hdi tin s& cong nghiép phai phu hgp vdi 6.101.1.5;
- dién ap phuc hdi tan sé6 cdng nghiép phai dudc kiém tra theo Hinh 4.

Né&u khéng c6 kha nang xay ra tac ddng cda co cdu dap thi hy vong la chi cé hai ciu chay sé tac ddng
va khéng c6 tiéu chi chap nhan 38i vai dién ap phuc héi tan s6 céng nghiép.

Dién ap phuc hdi qua d6 ky vong phai theo 4.102 va 6.101.1.9, y nghia lién quan dén cac gia tri dugc
cung cap trong TCVN 7999-1 (IEC 60282-1).

Thao tac dau tién clia ché dd thir nghiém nay phai dugc thuc hién khi bat dau hd quang trong cau chay
9 mét trong cac cuc phia ngoai theo cac yéu cau cha ché dé thir nghiém 1 8 TCVN 7999-1 (JEC 60282-
1), tire la trong dai tir 65 dén 90 d6 dién sau dién ap zero 8 cuc do.

6.101,.2.3 Ché do thir nghiém TD,,, - Thir nghiém cit & dong dién chuyén giao danh dinh

Ché do thr nghiém nay duoc thuc hién dé chimg minh sy két hop dung gilta cau dao tac ddng bang bd
nha va cac cau éhay trong ving dong dién ma trong dé, ché dé cit dudc chuydn giao ti¥ cac cau chay
sang cau dao tac dong bang bé nha.

Phai thuc hién ba thir nghiém cat trong mach dién ba pha, vdi cac cau chay trong tat ca ba cuc dugc
thay bng cac day mét sdi ¢6 trd khang khang dang ké.

Mach dién thir nghiém phai theo 6.101.1.4 (4p dung Hinh 3b).
Gia tri dong dién thir nghiém tuong ttng vé6i dong dién chuyén giao danh dinh cla cAu dao kém cau

chay, véi dung saibang > %.

TRV ky vong phai theo 4.102 va 6.101.1.9, c6 lién quan dé&n cac gia tri khac nghiét nhat (gia tri dinh cao
nhét va thdi gian tang ngan nhat) dude qui dinh cho ché do thar nghigm T30 cla IEC 62271-100.

Pién ap phuc héi tan s6 céng nghiép phai dudc kiém tra theo cac diéu kién lién quan & IEC 62271-100.
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6.101.2.4 Ché& db thir nghiém TD,,, — Thir nghiém & mét phin ba dong dién chuyén giao danh
dinh

Ché dd thir nghiém nay dudc thuc hién dé chimg minh hoat déng dung clia cdu dao khi nha trong diéu
kién sy c6, trong vung dong dién thdp hon dudng cong gay chay cac cdu chay.

Phai thuc hién ba thir nghiém cét trong mach dién ba pha, v6i cac cau chay trong tat cd ba cyc duge
thay bang cac day mét sdi c6 trd khang khong dang ké.

Mach dién thdr nghiém phai theo 6.101.1.4 (ap dung Hinh 3b).

Dong dién thr nghiém phai bang mét phan ba dong dién chuyén giao danh dinh clia cau dao kém cau

chay véi dung sai bang £10 %.

TRV ky vong phai theo 4.102 va 6.101.1.9, ¢ lién quan dén cac gia tri khic nghiét nhat dude qui dinh
cho ché& do thif nghiém T10 cda IEC 62271-100,

Pién ap phuc héi tan s6 cong nghiép phai dugc kiém tra theo cac diéu kién lién quan & IEC 62271-100.

6.101.2.5 Tém tat cac tham sé thir nghiém

Tém tat cac tham s& thir nghiém can dudc sif dung khi thuc hign cac ché dé thlr nghiém dudc néu trong
Bang 4.

6.101.3 DPap Ung cua cau dao kém ciu chay trong qua trinh tha nghiém

Cau dao kem c3u chay co thé dudc ki€ém tra bang cach xem xét nhung khong sita chira gi (trif viéc thay
cau chay) gira bat ky ché db thd nghiém nac trong cac ché dd thd nghiém, ma 13t cd cac ché do thu

nghiém nay phai dudc tién hanh trén mét mau.

Trong qua trinh thao tac, cau daoc kém cau chay khéng dudge cé diu hiéu hu hai qua mic ciing nhu

khéng cé hién tuong cé thé gay nguy hiém cho ngudi thao tac.

Khéng dudc phat ra ngon la tir cau dao kém ¢au chay chita day chat 1dng va cac khi dudc sinh ra cing
vdi chat 1ong mang theo khi khang dudc thoat ra theo cach gay danh thing vé dién.

Déi voi cac loai cau daoc kém cau chay khac, ngon Ia hasc hat kim loai ¢6 thé gay hai cho cap cach
dién clua cau dao kém cau chay khéng dude ban ra ngoai dudng bién do nha ché tao qui dinh.

Thira nhan réng dong dién ro |a khong dang ké néu soi day qui dinh & 6.101.1.4 cdn nguyén ven sau
thir nghiém.

Trong sudt ché dé thif nghiém TD,,., cAu dao kém cau chay I3p vdi cd cdu dap phai md sau khi co cdu
dép clia cau chay tac dong.

Phéng dién xuyén thing khang duy tri c6 thé xuat hién trong giai doan dién ap phuc hdi sau khi tac
dong cat. Tuy nhién, su xudt hién cla cac phéng dién nay khong phai 1a ddu hiéu hu hai cha thiét bi
déng cat can thdt nghiém va chdng khéng tao ra bat ky rii ro nao cho hé théng trong van hanh. Do d6,
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s6 luong phéng dién nay khdng quan trong trong viéc giai thich tinh nang cha thiét bi can thir nghiém.
Néu thdy co phong dién xuyén thing khong duy tri trong qua trinh thir nghiém binh thudng thi phai ghi
vao bao cao dé giai thich sy khong déu clia dién ap phuc hdi.

CHU THICH 11 Sau mdi thir nghiém, t4t cA ba cdu chay c8n duge thay thé bat k& ching cb tac déng hay khong

trong qua trinh thl nghiém.

CHU THICH 2: Trong céc tac dong ba pha, mdt cau chay va/hoic co c&u dap cla né co thé khdng tac déng trong
qua trinh thif nghiém. Day 13 tinh trang binh thudng va khang thudng xuyén nén khéng lam mat hiéu Iue cha viéc
chdp nhan thir nghiém vdi diéu kién 1a cdu chdy khdng bi hu hai tif bén ngoai theo bat ky cach nao.

6.101.4 Diéu kién cla thiét bi sau thir nghiém
Sau thir nghiém, cau chay phai phl hgp véi cac yéu cdu d 7.2.3 ciia TCVN 7999-1 (IEC 60282-1).
Sau khi thuc hién timg ché& dé thr nghiém:

a) chifc ning vé cd va cach dién clia cau dao kém cau chay vé co ban phai 8 tinh trang gidng nhuf trudc
khi thir nghiém. Cé thé c6 cac 1ang dong trén cach dién do su phan hiy cla méi chat dap hd quang:

b) cdu dao kém cau chay phai cé kha nang duy tri cac dac tinh cach dién cha né ma khéng cén stra
chaa gi;

c) d6i vai cac ciu dao kém cau chay cbé chic nang cach ly, dic tinh cach ly cda cau dao cach ly 6 vj tri
ma khong dudc gidm thap hdn cac dac tinh qui dinh do hu hai cac bé phan cach dién trong ving lan

can hoac song song vdi khodng cach cach ly. Phai thda man cac yéu cau ddi voi thist bj cach ly §
6.2.11 cla IEC 62271-102.

d) cau dao kém cau chay phai cé kha nang mang dong dién nhiét cita né lién tuc sau khi thay mdi cau
chay.

Xem xét bang mét va cho cau dao kém clu chay 1am viéc khang tai sau cac thir nghiém thudng 1a du
Aaé kiém tra cAc yéu cau trén.

Trong truang hop ¢ nghi ngd vé kha ning dap (ng cac diéu kién & 6.101.4 b) cha ciu dao kém céu
chay thi cho cau dao kém cau chdy chiu thif nghiém kha nang chiu dién ap tan s6 cdng nghiép lién
quan theo 6.2.11 cia IEC 60694. D6i vai cAu dao kém cau chay dugc gan kin dé 1am bé ngét trong sudt
tudi tho cda né, tht nghiém kiém tra tinh trang 12 bat buéc trir khi bé ngét dugc gan kin nay cé thé dudc
thao ra hoac md ra dé& xem xét.

Trong truding hop cé nghi ngd v& kha nang cda ciu dao kém cau chdy, trong trudng hap thude dsi
tuong ap dung, dap (g cac diéu kién d 6.101.4 c) thi cho cau dao kém cau chay chiu thdt nghiém kha
nang chiju dién ap tan s6 cdéng nghiép lién quan theo 6.2.11 cla IEC 60694. Déi vdi cdu dao kém cau
chay dudc gén kin dé lam bé ngat trong sudt tudi tho clia nd, thir nghiém kiém tra tinh trang la bat budc
trir khi bé ngét gan kin nay co thé dudc thao ra hoac md ra dé xem xét.
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Trong trudng hop ¢6 nghi ngd vé kha nang cla cdu dao kém cau chay, trong trudng hop thudc déi
tuong ap dung, dap Ung cac diéu kién d 6.101.4 d), yéu cau nay duoc xem la dap dng néu thod man
mot trong cAc tiéu chi sau:

a) xem xét bing mét cac ti€p diém chinh cho thay tinh trang tét;

hoac néu khong kha thi hoac khéng thoa man, thi

b) dién trd mach chinh. do cang gan tiép diém chinh cang t&t, va theo qui trinh & 6.4.1 cba IEC 60694,
khong thay déi so véi dién tre do dudc trude thl nghiem qua 100 % gia tri ban dau hoac 100 k. chon
gia tri nac thap han;

ho#c, néu diéu kién b) khong thoa man thi:

c) mdt thlr nghiém bang dong dién nhiét I6n nhat danh dinh cho thay khong xay ra tod nhiét, bang cach
theo doi nhiét dé tai cac diém da do dién trd cho dén khi 8n dinh (bién thidn nhd han 1 °C/h). Trong thr
nghiém nay. khéng thuc hién phép do nhiét dé nao khac bén trong thiét bl dong cat. Néu khong thé dat
dén 6n dinh nhiét thi viéc kiém tra tinh trang 1a khong dat va cau dao kém cau chay dudc xem la khéng
dat ché dd thu nghiém.

6.102 Thu nghiém thao tac co

Cau dao kem cau chay can dude tap trén gia dd cla chinh né va co cau thao tac cha né phai lam viéc
theo céach qui dinh. Trit khi ¢ qui dinh khac, thir nghiém cé thé dudc thuc hién & nhigt db khéng khi més
truang thuan tién bat ky

Pién ap cung cap cua cd cau thao tac phai dude do tai cac dau ndi trong qua trinh thao tac thiét bj ddng
cat. Thiét bi phu tro tao thanh bd phan cla thiét bi thao tac phai dugc 1ap dst trong dé. Tra khang khéng
dudc thém vao gilta ngudn cung ¢ap va cac dau ndi cda thiét bi ding cho viéc diéu chinh dién ap dat.

D&i vdi cau dao kém cdu chay thao tac bang tay, dé thuan tién cho thir nghiém, tay cam co thé dugc
thay bang co cau dudc cap nang lugng tr bén ngoal, trong trudng haop lyc thao tac bang vdi iuc dé thao

tac véi tay cam.

Thi nghiém thao tac co phai gom c6 1 000 chu ky thao tac ma khéng co dién ap hodc dong dién trong

mach chinh.

Cau dao kém cau chay co ca cau thao tac bang nang Judng phai chiu cac thir nghiém sau:

— 900 thao tac déng va md & dién ap cung cdp danh dinh va/hosc ap suat danh dinh cla ngudn khf
nén;

- 50 thao tac déng va ma & dién ap cung cdp nhd nhat qui dinh va/hoac ap suat nhd nhat qui dinh
cta nguén khi nén;

- 50 thao tac ddng va md & dién ap cung cap Idn nhat qui dinh va/hoac ap sudt 1dn nhat qui dinh cta

nguén khi nén.
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Déi vai cau dao kém cdu chay cé 1&p thanh ndi dé nha co céu dap, cac thir nghiém bé sung cho thanh
néi dé€ nha phai dugc thyc hién nhy sau:

a) D€ thir nghiém dé tin cay v8 co cla thanh néi gilta (cac) co cau dap cha cdu chay va b nha cia
thiét bj dong ct. phai thyc hién 100 thao tac ma, trong d6 90 thao tac phai thuc hién (30 thao tac 8 méi
cuc) véi mot ca cau dap cb nang lugng nho nhét va 10 thao tac véi ba co c8u dap c6 nang ludng 16n
nhat 1am viéc d6ng théi. Trong qua trinh thir nghiém, do thdi gian md cda cdu dao kém céu chay dé
kiém tra yéu cdu & 5.102 a) 1). Sau khi thyc hién ché d6 thdr nghiém nay, chitc nang vé cd cua lay nha
vé cd ban phai gidng nhu truéce thir nghiém.

b) St dung day chdy gia ¢ co cau dap nho ra, dat d&n hanh trinh thyc nhd nhit trong pham vi dung sai
qui dinh & TCVN 7999-1 (IEC 60282-1) cho lan lugt timg cyc thi phai cho thay riing khong thé déng
dudc hoac khdng thé duy tri tinh trang dung cla cau dao kém cau chay theo thiét k& cia né.

CHU THICH: V&i muc dich cla cac thd nghiém nay, c6 thé s dung mét co c4u ma phang hoat ddng clia cd ciu
dap cla ciu chay.

6.102.1 Yéu ciu d8l véi cdu dao kém c3u chdy trong va sau cac thif nghiém thao tac vé co

Vi tri déng hoan toan va ma3 hoan toan phai dat dugce trong ting chu ky thao tac. Cau dao kém cau chay
phai & tinh trang ma no c6 thé lam viéc binh thudng, ddng, mang va cit dang dién nhiét 16n nhat danh
dinh. Phai kiém tra hoat dang thda dang trong thr nghiém ctia co cau thao tac, tiép diém diéu khién va
tiép diém phu, va ca ciu chi thi vi tri (néu cb).

D3i véi cau dao nap khi, thit nghiém dé kin phai duge thuc hién trudc va sau thir nghiém thao tac vé co
theo 6.8 cla IEC 60694. Cho phép c6 dau béi tron phi hdp vdi hudng dan clia nha ché tao frong qua
trinh thlr nghiém nhung khéng cho phép cé diéu chinh vé co.

Sau thit nghiém, 18t c& cac b6 phan phai 8 tinh trang 8t va khong bi hao mon qua mic.
6.102.2 Yéu cau-ddi véi ciu chay trong va sau cac thit nghiém thao tac vé co

Trong qua trinh th(t nghiém néu & 6.102, ba cau chay phai dudc lap vao cac cuc cla cau dao kém céu
chay. Dién trd ngudi phai dudc do trudc va sau this nghiém.

Sau khi thuc hién (cac) ché€ dé thdt nghiém nay, cau chay phai cho thay khéng cé ddu hiéu hu hai vé co
cing nhu thay ddi dang ké dién trd. Cac cuc ti€p xuc ciia cau chay khéng dudc bi dich chuyén.

CHU THICH: Sy thay A8i dién 1rd 16n hon 86 chinh xac cha qui trinh do duoc xem 13 thay ddi dang ké.

7 Tha nghiém thudng xuyén

Ap dung Diéu 7 cba IEC 60694, ngoai ra con:
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7.101 Thd nghiém thao tac vé co

Thir nghiém thao tac phai duge thuc hién d8 dam bao ring cau dao kém cau chay phi hop vdi cac diéu
kién lam viéc qui dinh trong gidi han dién ap va ap suét cung cép qui dinh cla cg ciu thao tac clha
chung.

Dac biét, trong qua trinh thir nghiém phai chimg 4 réng cdu dao kém cau chady md va dong ding khi co
¢4u thao tac clia chang dugc déng dién hoac chiu ap suat. Ciing phai chimg 13 réng thao tac nhu vy
khong gay bat ky hu hai nao cho cau dao kém cau chay. Cac thlf nghiém cé thé dude thuc hién ma

khéng co cau chay.

D&i vdi tat ca cac cau dac kém cau chay, phai tién hanh thit nghiém dudi day, trong truang hop thude

déi tudng ap dung:

a) trong cac diéu kién & 6.102 vdi tac dong clia mdt co cdu dap clia cdu chay c6 nang lugng nhé nhét

mé phong mot thao tac mé cho timg pha.

b} & dign ap cung cap I6n nhat qui dinh va/hoac ap suat [én nhat cda ngudn khi nén: nam thao tac déong
va ma;

¢) @ dién ap cung cap nhd nhat qui dinh va’/hoac ap suat nhd nhat ca ngudn khi nén: nam thao tac
dong va ma.

d) néu cau dao kém cau chay ¢6 thé thao tac dusc bang tay gidng nhu bing co cau thao tac binh

thudng ding dién hoac khi nén nam thao tac déng va md bang tay:
e) déi vdi cau dao kém cau chay chi thao tac dugc bang tay: mudi thao tac dong va mao;

fy o dién ap cung cép danh dinh va/hoic ap suat danh dinh cla ngudn cung cap khi nén: nam thao tac

déng va md vai mach gay nha dudc dong dién bang cach dong cac tiép diém chinh.
Cac th¢t nghiém a), b}. ¢), d) va e) duac thuc hién ma khang ¢ dong dién di qua mach chinh.

Trong tat ¢a cac thlt nghiém thudng xuyén da néu, khong dude diéu chinh va cac thao tac khong duge
cd sy ¢d. Vi tri déng va md phai hoan toan trong ting thao tac cla thd nghiém a), b), ¢}, d) va e).
Sau thif nghiém, cau dao kém cau chay phai dudc kiém tra dé xac dinh rang khong co bo phan nao bi

hu hai

8 Hudng dan dé chon ciu dao kém ciu chay

8.1 Muc dich

Muc dich cha hudng dan nay la dé qui dinh cac tiéu chi d€ chon cdu dao kém cdu chdy dé dam bao tinh
nang dung, str dung cac gia tri cla tham sé dudc thiét lap tif cac thir nghiém pha hop vai TCVN 7999-1
(IEC 60282-1) va tiéu chuan nay.
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T4t ca cac {mg dung cla cAu dao kém cau chay c6 thé dudc bao trum sir dung théng sé dong dién cao
nhit cla cau chay dé xuat, c6 hoac khdng cb cd cau dap va phudng tién thich hap dé cit qua dong.
Tuy nhién, ngudi st dung cé thé quyét dinh st dung cau chay cé théng s8 d3c trung thAp hon. Cac diéu
dudi day cung c&p théng tin 6 thé dugc st dung dé lua chon dang.

Théng tin bé sung dé két hap cau chay cao ap véi cac thanh phan mach dién khac trong (ing dung cla
may bién ap va hudng dan chon cdu chay nay cé lién quan cu thé dén dac tinh thoi gian-dong dién clia
cau chay va théng s& dac trung dudc néu trong IEC 60787,

Céc sif dung tuong tu nhu st dung t8 hop thiét bi déng cat-cau chay cb thé dat dudc bling cach sif dung
cau dao kém cau chay |13p véi bd nha b ca cdu dap ma khong can thém ca cdu cét khac. Cau dao kém
cau chay thuong cung cap dong dién chuyén giao danh dinh cao hon so vdi t6 hdp thiét bj dong cét-cau
chay, va khong bi han ché& bdi dong dién chuyén giao. Tuy nhién, ngudi sir dung can biét kha nng qua
nhiét va hoat dong khdng doan trudc dugc ¢b thé xay ra néu kéo dai cac didu kién dong dién 1dn hon
dong dién nhiét va thdp hon dong dién cit nhd nhat cla cau chay. Trong cac ing dung nhu vay, tét
nhat Id sir dung ciu chay c6 phudng tién han ché nhiét.

Nha ché tao can thuc hién trudc cac thit nghiém dién hinh vé&i cau chay hé trg bao vé. Trong trudng hop
thr nghiém dién hinh c6 thé tién hanh trén cau dao s dung cau chay toan dai, viéc st dung cau chay
hé trg bao vé bat ky nao ciing can ¢ kiém tra bd sung. Viéc kiém tra nay can c6 thda thuan giira nha
ché tao va ngudi st dung.

8.2 Dong dién cit ngdn mach

Dong dién cit ngan mach coa cdu dao kém cau chay khdng dugec nhd hon mic dong dién su ¢c8 36i

ximg hiéu dung c6 thé ¢ 16n nhat ciia diém trong hé thdng phan phdi tai dé dat cau dao kém cau chay.

Kha nang cat ngan mach phan 1dn 1a do kha nang c&t ngdn mach cla cau chay. TUy theo cac cau chay
da (ap dat, kha nang cat ngan mach thuc t& cla cau dao kem cau chay cé thé thap hon gia tri danh
dinh.

8.3 Dong dién nhiét I6n nhat danh dinh

Dong dién nhiét 18n nhat danh dinh cla ciu dao kém cau chay dudc an dinh bdi nha ché tao va dudc
kiém tra bang thir nghiém do tang nhiét. Dong dién nhiét thuc t& phu thudc vao cau chay dugc lap dat
va can duoc xac dinh bing cach ap dung cac qui tic néu & 8.7. C6 thé can giam dong dién nhiét nay
trong trudng hop nhiét dd moi trudng xung quanh khi van hanh vugt quéa gia tri qui dinh trong diéu kién
binh thudng néu 8 Diéu 2.

CHU THICH: Tham khao TCVN 7999-1 (IEC 60282-1) trong truding hop can gidi thich dong dién binh thuang danh

dinh cla cdu chay va cach chon cau chay va gidi thich dong dién nhiét bi Anh huding nhu thé nao khi l3p cau chay
trong vé boc.
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8.4 Dong dién gilra dong dién nhiét va I, cia cau chay
Déng dién I, dugc xac dinh cho cau chay trong TCVN 7999-1 (IEC 60282-1) 1a dong dién cit nhd nhat,

Dai v8i dong dién bat ky trong dai nay, chi cé thé cung cap bao vé bang phuong tién cit bén ngoai, nhy
role qua dong hoac role qua nhiét.

Hoat déng cla co cau dap, dudc tac dang bdi diéu kién qua dong hoac didu kién qua nhiét co thé cho
lénh cat. Néu vay, cau dao cd kha nang cit theo dong dién.

8.5 Déng dién chuyén déi

Dong dién chuyén ddi, dudc xac dinh khi ¢ tac dong cat ti cd cau dap. khong dua ra bat ky yéu cau bd
sung nao khac cho cau dao kem cau chay ngoai cac yéu cadu da dudc dé cap trong tiéu chudn nay. Giai

thich day dd dudc cung cép trong Phy luc A.

8.6 Dong dién chuyé’n giao

Gia tri cia dong dién chuyén giao cla cau dao kem cau chay phu thudc va thdi gian md nho nhat cia
cau dao va d4c tinh thdi gian-dong dién cla cdu chay. Nhu tén cia dong dién nay biéu thi thi dé 1a gia

Iti qua dong ma 1dn hon nd cau chay dam nhan chic nang nght dong dién tr co ciu cat va ciu dao.

Viéc chon cau chay dong dam bao rang dong dién chuyén giao nhd han dong dién chuyén giao danh
dinh clia cau dao kém cau chly (xem 3.7.108, 4.104 va cac didu kidn thd nghiém néu 9 6.101.2.3).
Theo quan diém thuc L&, cdn kiém tra dé dudng cong gay chay In nhat clia cau chay da chon nm bén
trai clia diém dudc xac dinh bdi dong dién chuyén giao danh dinh va thoi gian md nhd nhat clia cau dao
{(xem Hinh 5) Di8u kién nay dam bao rang trong truong hap bao vé bang rote tir bén ngoai, dong dién
suf cb cao han dong dién chuyén giac danh dinh sé dudc loai trif chi bang cau chay. Vi cac gia tri cla
dong dién su cé thap hon so vdi dong dién chuyén giao danh dinh cb thé loai trir bdng cau dao do 46
toan da: cua g trt dong dién sy ¢ dude bao trim. Phéan tich chi %iét dude cho trong Phu luc A.

8.7 Md rong hiéu luc cda cac thir nghiém dién hinh

Cé thé kndng thuc té dé thi nghiém cau dao kém cau chay véi cac cau chay cb cac thdng s6 dong dién
khac nhau va’hoac nha ché tao khac nhau. Tuy nhién, nguyén tac dya vao do hiéu fuc cha cac thly

nghiém déng, cat va dé tang nhiét co 1hé duge md réng 13 nhu sau:

a) bat ky cau chay nao dugc s dung trong mét cdu dao keém ciu chay phai phi hgp vai tiéu chudn lien
quan cia né. Diéu nay can thigt khong chi dé xac nhén tinh nang clia cau chay ma con dé cung cip
dong dién cat va dir liéu lam viéc I

b) néu sif dung co cau dap thi loai co cau gibng nhu vay (dau ra nang lugng) Iap véi cau chay thir
nghiém trong cau dao kém cau chay can duac chon dé dam bao réang ciu dao s& nha ma khong bi by
hai.

Cac diéu kién lién quan can kiém tra la:
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d6i vai dac tinh dien moi;

~ kich thu8c ngoai cla than cau chay trong dai duge bao trum bdi cau chay da thir nghiém dap (img
nhiét;

- cAu chay c6 cung chiéu dai nhu ciu chay da thir nghiém;

- cdu chay cb dong dién danh dinh thap hon hoic bang déng dién danh dinh cla cau chdy da th
nghiém;

- céau chay cb cong suat tiéu tan danh dinh (theo TCVN 7999-1 (IEC 60282-1) thap hon hodc bang
cdng suét tiéu tan danh dinh cla cau chay da thir nghiém;

~ suy gidm thdng s6 d¥c trung clia ciu chay bén trong cdu dao kem cau chay (L, s s thip hon
hoac b&ng suy gidm théng sé dic trung clia cau chay da thd nghiém.

ddi véi dac tinh cat:
~  cAu chay cé dong dién cit khéng 16n hon dong dién cat clia ciu chay da thl nghiém;

—  céu chay ¢ tich phan Jun dac tinh 1am viéc (1’t) khdng cao han tich phan Jun dac tinh 1am viée (14)
cla cAu chay da thir nghiém.

Théng tin tham khao lién quan dén cau dao kém cau chdy do nha ché tao cung cép nhu dudc néu d
9.2.

Cac tinh nang théa dang clia cac thii nghiém vé co, ké ca s& Ian thao tac cao cho cing mau cau chay
IAp dat cung cap bing chimg dd dé ching minh viéc st dung cac cau chay khéng phai cau chay da
dudc thir nghiém ma khdng can thir nghiém thém vé co.

8.8 Hoat dong

Ba cau chay I3p trong cau dao kém cau chay cho trudc nén 1a cung loai va cing thong sé dong dién,
néu khong thi tinh nang cit cia cau dao kém cau chay sé bi anh hudng bat Igi.

Dé cau dao kém céu chay hoat dong dung, nhat thiét 1a cau chay véi co c&u dap, néu ¢b, phai duodc 1ap
ding hudng.

Khi mét ciu dao kém cau chay tac ddng do su ¢8 ba pha, cé thé la:
a) chi hai trong ba cAu chay tac dong;
b) tat ca ba ciu chay tac dong nhung chi hai trong ba cd ciu dap bi ddy ra.

Hoat dong mét phan nhu vay clia mét ciu chay cé thé xay ra trong diéu kién lam viéc ba pha va khang
dugc xem la khéng binh thudng.

T&t ca ba cau chay ¢an dugc loai bo va thay néu (cac) cau chay 0 mbt hoic hai cue cda ciu dao kém

cAu chay da tac dong trir khi da biét rd rang khong co qua dong di qua (cac) cau chay chua chay.
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Trudc khi thao hoac thay cau chay, ngudi van hanh can biét rd rang dé cau chay dudc ngat dién vai tat
ca cac bo phan clia cau dao kém cau chay nhung van cb thé van mang dién. Diéu nay la dac biét quan
trong khi dé& cau chdy khéng dugc cach ly nhin thay dudc.

Trong truang hop cau dao kem céu chay tac ddng ma khong cé dau hiéu hién nhién nao vé su ¢8 trong
hé thong thi viéc ki€m tra cau chay hoac cac cau chay, néu cb, da tac dong ciing nhu cac chi thi c6 thé

dudc cung cap bdi co cau cat, cb thé cho chi thi vé loai dong dién sif ¢8 va gia tri x4p xi cda noé.

Trong truang hop tac ddng cat dudc bit dAu ma khédng chay bat ky cdu chay nao thi phép do ding dién
tré ngudi cla cau chay 1a phang ngira t8i thiu trude khi dua ching van hanh trd lai. Néu role cb thé
cung cap théng tin vé mitc dd su cd va thdi gian sy cd thi didm két qua can it nhat 1a 20 % thap hon
dudng cong gay chay nho nhat clia cac cau chay dé can nhac viéc van gilr cac cau chay nay trong van
hanh.

8.9 So sanh tinh nang cda ciu dao kém cau chay véi tinh ning cula ta hgp thiét bi déng cit-cdu
chay va may cat

Cau dao kém cau chay cho tinh nang trung gian gilra t6 hgp thiét bi dong cat-cdu chay (theo IEC
62271-205) va may cat (theo IEC 62271-100). Bang 2 va Bang 3 dua ra so sanh déi vdi cac tinh chat
chinh

Bang 2 - So sanh gilfa t& hgp thiét bi déng cit-cau chay va cau dao kém cau chay

T6 hop thiét bj dong cit-cdu chay

Cau dao kém cdu chay

Dai tac dong ding Gilta dong dién gay chay va dorg dién
chuyén déi thec TRV, va [dn han dong
dién chuyén 361 trong moi truang hop

(xem chu thich)

Tatca

Ché dd dat bao ve

Chon céu chay Thbé't_bq bér ngoéi

Co cdu dap .. Ca ban Tuy chen

_i&n quan, va cac img dung ¢é han
ché

Dong dién chuyén ddi Khéng lién quan

Dong dién chuyén giac o
CHUO THICH: & cac img dung bao vé may bién ap, TRV b thé ¢6 bén dudt cong dién chuyn déi thuong tuong
thich val cac yeu cau ky thuat cla thiét br dong cal.

Lien quan. néu c6 bo cat Ca ban

Bang 3 - So sanh gitfa cau dao kém cau chay va may cat

C4u dao kém ciu chay May cat
Dai tac déng dung TAtca T4t ci
Ché a6 dat bao vé Thiét bi bén ngoai Thiét bi bén ngoai
"Co céu dap T Tuy chon Khéng lién quan
Déng dién chuyén giao Ca ban Khéng lién gquan
Gidi han dong dién sy c8 (01, Khoéng
Kha nang dong lai Khéng, néu ¢iu chdy tAc dong Cob, 8 dong dién bat ky
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9 Théng tin cin néu trong ban yéu cau, ban dau thau va don dit hang

9.1 Thong tin cidn néu trong ban yéu ciu va don dat hang

Ngoai cac thong tin durge 1iét ké trong tiéu chuan thanh phin lién quan, ngudi yéu cau can nhan biét gioi
han cda ngudn cung cép, vi dy, ndu cau dao kém cau chdy duac qui dinh 13 c6 kém 6ng ciu chay.

9,2 Théng tin cdn néu trong ban dau thiu

Ngoai cac thong tin dugc xac dinh cho tiéu chudn thanh phan lién quan, ngoai cac gia tri danh dinh, nha
ché tao can dua ra trong s6 tay hudng dan tdi thiéu 13 cac théng tin dudi day:

a) loai cau chay duogc s dung trong thiét bj khi th hién tinh nang;
b) luu chat dd day (loai va ludng). néu thudc déi tudng ap dung;

¢) théng tin lién quan, vé cau chay dudc dé cap 4 trén, trong pham vi md rdng hiéu luc thir nghiém dién
hinh, tdc la:

chiéu dai (6.5);

- déng dién 16n nhat (6.5);

— ¢dng suat tidu tan danh dinh (6.5);
- suy giam théng s6 dac trung (6.5);
- tich phan Joule thao tac (6.101.2.2);

_  dong dién cat (6.101.2.2).

10 Qui tic déi v8i van chuyén, bao quan, Iip dit, van hanh va bao tri
Ap dung Diéu 10 cha IEC 60694, ngoai ra con:

Cau chay cao ap, dis ¢6 bidu hién cimg vimng bén ngoai, ¢6 thé cb cac phan tir chay cb két cau tuong
déi dé gay. Do dé, cau chay can duac gilr trong bao gbi bao vé cua ching cho dén khi s&n sang dua
vao lap dat va can dudc thao tac vdi mifc dd can than nhu role, ddng hé do hoac hang muc tuong ty
khac. Trong trudng hdp cau chdy da dugc lap trong cau dao kem cau chay thi chdng can dudc tam thoi
thao ra trong khi |1ap cau dao kém cau chay.

11 Antoan
Ap dung Diéu 11 cla IEC 60694.

Bat ky mai nguy hai vé héa hoc va tac déng méi truing da biét nao ciling can dude néu trong sé tay clia
cau dao kém cau chay.
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Hinh 1 — Thé hién TRV qui dinh bing mét dudng chuan hai tham sé va mot dudng tra

Minh 2 - Vi du v& duding bao hai tham sé déi véi TRV
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G
I\rﬂ

G: nguén cung cép d& thit nghiém

- A - L
. . : —— ! — E: khung ho3c vé ngoai clia ciu dao
D A 3 »
/ {\’_\j L) % ! . > } kém cau chay
{ ‘ —~ S | F- cau chdy dé kiém tra dong ro tir

s (mvrs i s I-’ g
, {1‘ @F{_A -} f -+ *"f ""{ z khung xufng dat
: \ (':._‘_‘.\) ; it l — ! [.: mach tai
N (I“/ i CHU THICH: Trung tinh tai tré khang
] M ™ 27 c6 thé ndi dét thay cho trung tinh
,' Jr nguén.
| b
! .
| :

Hinh 3a - Mach dién thd nghiém cé tai

A: diém néi d&t thay thé néu
nguén khong néi a4t

Hinh 3b - Mach dign th{r nghiém véi diem ngdn mach

Hinh 3 - B4 tri cac mach dién th&r nghiém déi véi cac ché do thir nghiém
TDW\» TD]::» TDIM Vé TDllow
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Cuc 1
Cau chay khong tac ddng

Cuc 2
>
Cyc3
> Cau chady thif nhat cit
dong dién
73 ) J
\ /
v o
V,/2V2 = ién ap clia cuc 1 v, Vv, v
AT
V, /22 = pién ap cita cuc 2 Bién ap rung binh cla cuc 1, 2 va 3= 2Y2 232 242

V, 1232 = Bien ap cia ceyc 3

OO0 - Thai diém md clia thiét bi déng cét co khi

Hinh 4 - Phép do dién ap phuc héi tan sé cong nghiép cé tac dong cua co cau diap
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R: dac tinh thdi gian-ddng dién gay chay
danh dinh cla céu chay

M: dAc tinh thai gian-déng dién gay chay
cham clia ciu chay

T thoi gian mda nhd nhat

I,o; dong dién chuyén giao danh dinh cda
cau dao kem cau chay

I.; déng dién chuyén giao di véi ciu

mn

chay cho trudc

Hinh 5 - D#c tinh dé xac dinh déng dién chuyén giao
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Bang 4 — Tém tat cac tham sé thi nghiém ding cho cac ché da thi nghiém

Ché dd thir bion : ‘ Dav this
n?!'lién: Mach dién | thfrl:;hai;;m Dung sal ' Dang dién thir nghiém Dung saij ngiién:r Hé sé cong sudt TRY
Biduso | T i . ' i
T, 3phacodthr | U, ' 15 % Dong dién nhigt 18n nhat 10 . 0 Co " Ta 0.7 £ 0.05 cham sau Xem 1EC 60265-1
{(6.101.2.1) | Hinh 3a | danh dinh 1. va 0.05 x 1,, | 0% 20CO ngudn’ <0,2 cham sau
TDysc 3 pha L, +5 % . Dong dién cat ngdn mach -§ . 0 0,07 d&n 0,15 cham sau Xem TCVN 7999-1
; danh dinh | o% IEC 60282-1
(6.101.2.2) | Hinh 3b o | dann i l [ol0] - { )
0, 3 pha U, | 45 % Déng dién chuyén giac, -5 O 0,07 dén 0,15 cham sau piéu  kién  thir
(6.101.2.3) | Hinh 3b danh dinh ‘ o % o nghiem khic
o nghiét nhdt nhy
. xac dinh cho T30 &
| | EC 62271-100
D\ 3 pha U, +5 % Mol phén ba dong dign | £10 % 0 .07 d&n 0,15 cham sau Pidu  kign  thd
(6.101.2.4 | Hinh 3b chuyén giac danh dinh | o nghiém khic
o nghiét nphat nhu
x4c dinh che T10 &
IEC 62271-100

CHU THICH 1: Dung sai tan s6 1a +10 % di vai tit ¢a cac ché dé thiy nghiém.

CHU THICH 2: Bidu kién khac nghiét nhat déi vai TRV cé nghia la hé sf bign d cao nhat va thdt gian tang ngan nhat.

0402 - L01-9608 NADL
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Phu luc A
(tham khao)

Kha niing ap dung ché& dé thir nghiém dong dién chuyén giao danh dinh

A1 Djtvandeé

Tiéu chudn ddi v&i cdu dao kem cau chay nay khéng xem xét thr nghiém dién hinh dé xac nhan "kha

nang cit dong dién chuyén tiép” nhur trong tiéu chudn ddi vdi t6 hgp cdu chay-thiét bi dong cit.

Kha nang cit sy c6 cla riéng cdu dao dude thé hién |a dong dién chuyén giao bdi thir nghiém ba pha d
dién ap danh dinh trong diéu kién th( nghiém & T30 (IEC 62271-100). Ddng dién thir nghiém la dong
dién chuyén giao danh dinh 1.

Muc dich cla phu luc nay ta 4 qui dinh md rong pham vi ap dung ma thir nghiém dién hinh nay bao
trum, co tinh dén cac dac tinh cla ciu chay va rale bao vé duoc sir dung trong céu dao kém clu chay.

A.2 Cosd

Trong tiéu chudn nay, dac tinh dong dién chuyén giao dugc thé hién trén dong dién sur ¢S ba pha, cé
kha nang cat ba pha. Yéu cau rang dac tinh thdi gian-dong dién gy chay 1dn nhat cda cau chay dudc
gilr bén dudi diém (dong dién chuyén giao danh dinh 1/thdi gian md nhé nhat t,).

Dong dién chuyén giao dugc xac dinh bdi IEC ma khong tinh dén cac chénh léch gitra dac tinh gay
chay clia ba cAu chay. Gia tri danh dinh dudc thé hién 1, dua trén dic tinh cha cau chay thap nhat c6
th& chap nhan duge. Pha th(r hai ngat & 0,866 x I.

Trong IEC 62271-105, dong dién chuyén dbi 1. dudc xac dinh 12 dong dién ma tai dé, dudi tac dong
clia co cAu dap. ché db cat duge chuyén ddi tir cdu chay sang thiét bi d6ng cAt. Diéu nay xuét hién sau
khi cau chay thir nhat chay, thiét bi déng cdt md dudi tac ddng clia cd cau dap trude hoac tai thoi diém
khi cau chay th(f hai chay, ¢ su chénh léch khéng thé tranh dudc gilta cac thdi gian gay chay clia cau
chay. Biét dugc chénh léch AT, gilfa céc thdi gian gay chay cla cau chay cho phép so sanh gilta chénh
léch nay va thdi gian md khdi ddng co cau dap cla thit bi déng cat.

Né&u dua ra kha nang clia ciu chay véi cic dac tinh khac nhau thi cé thé xem 1a m6t dong dién su ¢4,
cao han so véi dong dién chuyén giao danh dinh, s& dan dén viéc chay cdu chay th(f nhat (trén dudng
cong tac dong nhanh) rdi sau d6 cdu chay thir hai chay vdi thdi gian tré sao cho rale c6 thé cét cau dao
trudc. Truong hop nay khéng duac bao trum trong thd nghiém dién hinh. Cac pha thif hai ¢6 thé dudc
ngat bdi cau dao véi dong dién cao hon 0,866 x I,.

Su phat trién vé ky thuat trong phu luc nay kiém tra cac gidi han cua trdng hop nay.
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A.3 Thuat ngd, dinh nghia va ky hiéu
Phu luc nay ap dung cac thuat ngtr, dinh nghia va ky hiéu dudi day.

lo dong dién chuyén giao ba pha danh dinh; la kha nang cét su ¢6 cla cau dao nhu dudc thé hién
bang thir nghiém dién hinh;

I, dong dién ngén mach ba pha ky vong (g vdi iing dung cu thé

I, dong dién ngén mach ba pha, trudc khi ngét trong cuc thir nhat

1, déng dién ngan mach trong cuc thir hai va thir ba sau khi ngdt trong cuc thir nhat
CHUTHIGH: 1. = I, va I, = 1, x /3 /2,

L,  dongdién malén hon né thi khdng yéu cau thai gian tré di vdi role bao vé

Am  hé sé bién ap dung: ty s6 gilta déng dién chuyén giao ba pha danh dinh cla cau dao va déng
dién gay chady 18n nhat cla cau chay trong thdl gian bang véi thai gian md nhd nhat cla cau dao (xem
Hinh A1)

t, thoi gian ma nho nhat cia cau dao

t, thai gian tac ddng bao vé nhd nhat — thdi gian nay phu thudc vao gia tri clia dong dién ky vong
(dusng cong bao vé) — néu lap dat nhiéu cd cdu bao Vé (role dong dién I8n nhat. role vi sai, rofe

Buehholz, ca cau phat hién hd quang) thi xem xét thdi gian tac déng clia co cau bao vé nhanh nhat.

t. thai gian trudc hd quang clia cdu chay dau tién chay (cuc thU nhat) khi dong dién khéng bi gian

doan bdi ciu dao

t, thdl gian trudc hd quang cla cau chay thir hai (cuc thir hai) khi dong dién khang bi gian doan bai
cau dao

t hé s6 d6 déc cua dac tinh thoi gian/dong dién trudc hd quang cda cau chay

C tham s3 c(a dac tinh thar glan/dong dién truée hé quang cla cdu chay

N bién dong dién gilta dac tinh cau chay tac déng cham nhat va tac dong nhanh nhat

CHU THICH' Tham 86 «. C. x la céc¢ tham s8 dusc s dung trang iEC 62271-105
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Hinh A.1 - Thé hién bién ing dung dai véi cau chay cho trudc
Chu gidi
M d3c tinh cAu chay tac déng cham

m dac tinh cau chay tac déng nhanh

A.4 Gia thiét vé qui trinh chay ctia cdu chay
A.4.1 Yéu ciu chung

Cac gia thiét gibng nhu cac gia thiét trong IEC 62271-105.
A.4.2 Phathu nhat

Trong viing can xét, mét dudng thing trong so db log-log xap xi dic tinh thai gian/dong dién truéc hd
quang cutia cdu chay thi ddi v6i cau chay tac dong nhanh:

1%, =C (A1)

trong d6
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I, la gia tri hiéu dung cda dong dién ky vong
t [a thai gian trudc hé quang trén dic tinh cau chay “tac déng nhanh”
A.4.3 Pha tha hai

Hai cau chay con lai cé dic tinh cham hon; dong dién gay chay dugc tang lén bdi hé s6 (1+ x); do d6,

d&c tinh hé quang la:
(/e X" xg=C
ma dong dién bang I, trong khoang thai gian [0, 1,} va bang vdi I, trong khoang thdi gian [t,, t,]; t, 1a thai

gian gay chay cudi clng clia cau chay 2.

CHU THICH. Viéc nay duoc bao toan vi dong dién khdng gram dot ng6t tr |, xuéng |, khi hé quang bit ddu trong

cdu chay th( nhat dugc bd qua; diéu nay dan dén udc tinh qua mic t,
Gia thiét rang qua trinh gay chay cla cdu chay thif hai bi chi phéi bdi cdng thirc:

00+ X)F <t + 100+ X)P x (1, - 1) = C (A.2)

A.4.4 Tao mo hinh “bién ap dung”
Bang céch xac dinh {1,/ Am) (1 + x)] x1, =C (A.3)

Tao ra lién hé gilla dong dién chuyén giao danh dinh ctia cau dao (1)) va dac tinh cha cau chay.

A.5 Thé hién toan hoc cia cac y&u ciu ap dung

Cho truge dong dién ky vong cu thé, dugc xac dinh nhu dudi day, trong do cac diéu kién cac ché dd clia
cuc thir nhat va cue thi hai tac déng dudc bao triim bdi thif nghiém dién hinh. Phan tich thuc t€ va téng
hap thuc t& cac didu kién toan hoc nay dugc thuc hién g diéu tiép theo.

A.5.1 Cuc thif nhat tac dong

Bat ky dong dién nao lan hon (, phai bi ¢t bdi cau chay ma khong phai ta cau dao: tdng cla thdi gian
ma nho nhét va thdi gian tac ddng bao vé nhd nhat phai dai hon thai gian hd quang cla cau chay tac

déng cham (dac tinh thai gian hd quang 18n nhat cla cac cdu chay).
t,+1,(0)2Cx[], 1(0+x)" @6ivoil, > 1, (A.4)

Vi t(1,) nhat thiét phai > 0 nén diéu kién di la quan hé nay da dugc théa man véi t, = 0. Si dung cong
thitc (A.3) d8 tao ra quan hé vdi “bién ap dung”. di€u kién nay trd thanh:
t, > t,/Am” (A.5)

la dung vai Am > 1 (diéu kién bat buéc).
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A.5.2 Cuc thi hat tac dong

Déng dién dudc loai trir bdi cuc thir hai khdng duge 18n hon 1, x \/3/2 vi day la dong dién dudc loai trir
trong cyc thit hai khi tac ddng trong qua trinh thif nghiém dién hinh. Truang hdp han ché 13 khi dong
dién ky vong lam cho bat dau xudt hién hé quang trong céu chay thif hai tai thdi diém tiép diém tach ra
trong cau dao.

Xem xét hai trudng hop duédi day.

A.5.2.1 M8 cdu dao dudc khai tao bdi co cau dap cla cau chay
Trudng hop gidi han tuong ng vai:
L=tb-t (A.B)

Diéu nay cé dugc khi thai gian thém 16n nhat can dé cau chay th( hai chay bang thdi gian md clia ciu
dao: hd quang bat ddu déng thai trong cau chay thir hai va trong cau dao. Néu déng dién ky vong nhd
hon dong dién ky vong ng véi trudng hdp ndy thi cau dao c6 thé sé nght dong dién trén cuc thir hai.
Pay khéng phai 1a van dé néu trudng hgp nay da dude bao trum bdi thif nghiém dién hinh, nghia 1a néu
dong dién ky vong tuang tmg véi trudng hop gidi han 1a nhd hon kha nang ngdt thé hién cba cau dao
(o)

Sl dung va két hop cac cong thic (A1), (A.2), (A.3), (A.5) va (A.6), cdng thie ¢b dudc trong frudong hap

gidi han,

[L)D“IJ— can <1 (A7)

1 Am 0866><I+x

1o

CHU THICH: 0,866 = V3 /2.

A.5.2.2 MJ cdu dao duge khdi tao béi role bao vé
Truang hap gidi han la khi:
to + tr = t? (As)

Piéu nay cb dudc khi thdi gian tdng I8n Phat can dé cdu chay thr hai chay bang thdi gian md cla céu
dao, dugc tang thém bai thdi gian tac ddng bao vé vi viec md dugc khdi tao bdi co cau bao vé; khi d6
bat dAu hé quang dong thdi trong cau chay thir hai va trong cau dao.

Néu radle c6 dudng cong phu thudc vao thdi gian thi ca hai vé cla (A.8) phu thudc vao dong dién ky
vong 1,. Do dé, phai kiém tra xac nhan réng dudng cong nay & phia an toan déi véi dong dién ky vong
bat ky lién quan.

to + tr(lp) z t2‘(19) (Ag)
Diéu kién (A.9) phai dudc kiém tra trong dai hep clia dong dién ky vong:
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- Gidi han dudi: dsi vdi dong dién ky vong nhé hon I, thi khdng cé van dé vi trudng hap nay duoe bao
tram trong thit nghiém dién hinh.

- Gidi han trén: vi t(I,) nhat thiét phai khdng am va vi t,(1,) 1a ham giam dan cda ], nén diéu kién (A.9)
da tu dudc xac nhan déi vai cac dong dién ky vong cao hon dong dién ky vong img véi:

t = t(1,).

Dong dién nay dugc goi 13 §,,.

Vit(l,) va t,{1,) déu ta ham gidm dan cta I, nén digu kién ¢u la:

) 2 b -t (A.10)
Luu ¥ réng néu 1, < 1, thi diéu kién (A.10) ludn ding.

Céng thitc (A.10} la cong thirc then chét cho ing dung: né xéc dinh thdi gian tdc ddng b3o vé nho nhat
d& bao trim ing dung.

Céan thé hién quan hé t,(1,):
St dung (A.1) va (A.2), c6 dugc:

1,‘_:£XJ{(L+X_)“.._:+

21| 0866 |

(A.11)

Céng thitc nay cé thé duge cu thé héa dé tm 1., biéu thi ring 36i véi gia tri ndy clia dong dién ky vong,
t, =4, va sir dung {A.3) dé tao lién hé vdi bién ap dung:

[ - " N (X7}
S B K (R 23 i (A12)
I, Am _~<(] + x) 0.866°

Cudi clng, sif dung céng thifc (A.3) tién hé I, vdi C va t,, suy ra céng thifc dude stf dung thuc t& dé tinh

thai gian tac ddng bao vé nhd nhat trong dai [, ...

g o H.QLL)"‘_‘}_J (A.13)
0.866” J

X < e —
C [ Am® (1 xY
C6 thé thay rang trong cong thiic nay réng viéc tang hé s bién ap dung {Am) cé thé 1am gidm bét viéc

can phai ¢cé thoi gian tré trén co cdu bao vé.

A.6 Phan tich

A.6.1 Céac ing dung co6 cod cau dap cla cdu chay
Né&u cau dao kém cau chdy duac trang bi vdi co cdu dap-nha thi phai xac nhan diéu kién (A.7).

Bién ap dung phai [a 2 1 (bat budc déi vai tiéu chuan nay).
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Bang A.1 - Bién ap dung nho nhit theo dac tinh cdu chay

An

2 5 ¢ 3 2
2.2 1,284 1.037 0.542 a.73g
8.2 1.042 4.983 $.96€ c.638
1S 1.006 $.834 £.8C8 C.87¢
o ) T.651 5.866 5,728 0,481
ooy 4 L8835 £,748 Z.58¢ £.382

T (A.7) c6 thé suy ra bién ap dung nhé nhét la ham cda cac d4c tinh X va a cla cau chdy. Xem Bang
Al

C6 thé thay riing hé s bign ap dung bang 1 1a dd.

Dé ghi nha, cac diéu kién sli dung cho dong dién chuyén tiép d IEC 62271-105 (16 hop thiét bi dong
cit-cAu chay) 13 x bang 0,13 va a béing 4. Do dé, cac diéu kién nay dugc dé cap trong tiéu chudn nay
ma khéng ¢an thif nghiém dién hinh riéng.

A.6.2 Ap dung véi rale bao vé

Ap dung diéu kién (A.4) va (A.13).

Diéu kién (A.13) duoc st dung dé xac dinh thdi gian tré nho nhat bao vé ta ham cla bién ap dung, vdi
cac gia tri qui dinh cla dac tinh cdu chay; xem Bang A.2.

Bang A.2 - Thdi gian tré nhd nhat bao vé

r Hang Mie ¢t A x a
| KRR $.75% .12 4
2 2.3¢1 1.5¢ 5,138 L
2 -2.2C8 107 L1423 2
z 8403 123 32 4
s R 1.2§ 2 &

Hang thdr nhat chi ra rang hé s6 bién ap dung < 1 sé can thdi gian tré bao vé riéng dé dam bao tinh
nang dung.
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Yéu cau cia tiéu chuan nay d8i voi Am 2 1 loai tri diém nay. Bang yéu cau nay thi diéu kién (A.4) da
dugc xac nhan.

D6i vdi cac img dung binh thuang:

- v8i Am = 1, cé thé thay ring (hang 2 va hang 4) can c6 thdi gian tré bao vé dén 0,5 t, d& dam bao
sif bao trim hoan todn céc trudng hop dugc xem xét d day;

— vdi Am 2 1,1. khdng can thém yéu cau d6i vdi thdi gian tré bao vé cu thé.
Dai dong dién trong do thdi gian tac dong bao vé can thiél" quan hé (A.12) cho 1,,/1,, d8i véi truang hop
Am = 1 cho dac tinh cau chady dién hinh. Xem Bang A.3.

Bang A.3 — Vi du vé sir can thiét déi vdi thai gian tré

T SR
Hang l tLe 18 ] e ©
| | ces ' 2z | .- | s
2 T TS S B 5
2 ‘ Y 288 ‘ 120 1z :
B f 1922 120 z5 5

Quan sat thay rang néu thdi gian tadc déng bao vé nhd nhat ap dung trong dai déng dién 1Y 100 % dén
120 % cla dong dién chuyén giao danh dinh cla ciu dao thi khéng can thdi gian tré dai vdi bién ap

dung > 1.

A7 Kétluan

Déng dién chuyén d81, nhu xac dinh dai vai cac 16 hdp dudc bao trum trong tiéu chuan nay bang dong

dién chuyén giao danh dinh va th nghiém dién hinh k&t hop.

Khi str dung cac cau chay cd thdng s6 dac trung cao, cd duang cong rat gan vai dac tinh 1an nhat cho
phép trong cau dao kém cau chay thi thdi gian tac ddng nhd nhat ndo dé dén nda thdi gian md nhod nhét

clia cAu dao ¢b thé can trong chudi bao vé dé ngan ngifa cac trudng hop ngoai 1€ xay ra.
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Thu muc tai liéu tham khao

(1] IEEE C37.016 “Standard for AC High Voltage Circuit Switchers rated 15 kV through 245 kV" (Tiéu
chuan déi véi cau dao cao ap xoay chiéu dién 4p danh dinh tir 15 kV dén 245 kV)
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