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Lai néi déu
TCVN 6088-2 : 2007 thay thé TCVN 60993 : 1996 va
TCVN 60394 : 1096;

TCVN 6009-2 : 2007 hoan toan Wong dudng vdi fiéu chudn’
IEC BD060-2 : 1984 va sifta a6 1 - 1996;

TCVN 6099-2 : 2007 do Ban ky thuat tidu chufin TCYN/TC/E
May dién khi cu dién bién soan, Tong cuc Tidu chudn Do ludng
Chéi lvgng g8 nghi, B8 Khoa hoe va Cang nghé cong bo.



TIEU CHUAN QuOC GIA TCVN 6009-2 ; 2007

Xuat ban lan 2

Ky thuat th(r nghiém dién ap cao -
Phan 2: Hé théng do

High-voltage tesf fechniques —
Part 2: Measuring systems

1 Pham viap dung

Tiéu chudn nay ap dung cho hé thdng do hoan chinh va céac thanh phan cla hé thong duge sif dung dé
do dién ap cao va dong digén trong qua trinh thi nghiém béng dign ap mét chiéu, dién ap xoay chigu,
dien ap xung sét v xung déng cit va cho cac thit nghiém béng dong dign xung hodc phdi hgp cac loai
tré&n nhu qui dinh trong TCWYN 6099-1 {IEC 60060-1),

Giéi han vé do khéng dam bdo do gui dinh trong fiéu chudn nay ap dung cho cac mirc thlr nghiém qui
dinh trong IEG BOOT 1-1. Géc nguyén tic clia tiéu chudn nay ciing 4p dung cho céc mifc cao hon ahing
dé khdng dadm bao do 6 thé cao han.

Tiéu chudn nay:
- dinh nghia cac thual nglf duge sif dung:
- dua ra cAc yéu cau mé hé thdng do phai thda man;
mé 3 cae phugng phap cong nhan hé thdng do va kiém tra cac thanh phén clia hé héng;

mé t& qui trinh ma qua d6 ngudi sif dung & chimg 16 réng hé théng do thda mén céc yéu céy cla

tiéu chuan nay.

2 Tailidu vién dan

Cac tai ligéu vién dan sau day 1A can thist cho viée ap dung tiéu chudn, D& vdi cac tai liéu ghi nam ban
hanh 1hl ép; dung cac ban duce néu, B8i véi cac tai lisu khong ghi n&m ban hanh thi a4p dung ban mai
nhat, bao gém ca cac sifa ddi. Tuy nhién, cac bén c6 thoa thuln dua trén tiéu chudn néay can nghién
cliu kha nang ap dung ban mé&i nhal cla cac i liéu liét ké dudi day.
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TCVN 6099-1 (IEC 60060-1), Ky thuat thir nghiém dién ap cao - Phdn 1: Binh nghia chung va yéu cau
thir nghiém

IEC 80050 (301, 302, 303):1983. International Electrotechnical Vocabuary (IEV) — Chapter 301;
General terms on measurements in electricity; Chapter 302: Electrical measuring instruments; Chapter
303: Electronic measuring instruments (T{ vung ky thuat dién qudc 1€ — Chifgng 301; Thudt ngd chung
vé do Itang dign; Chuong 302; Trang thiét b do dién; Chudng 303: Thiél bi do fudng dién td)

[EC 800850{321) : 1986, International Electretechnical Vaocabulary (IEV) — Chapter 321: Instrument
transformars (Tif vimng k¥ thudt dign qudc t& — Chudng 321; May bign ap do luong)

IEC 60051, Direct acting indicating analogue eleclrical-measuring instruments and their accessonies
{Thigt bi do dién tidng tu chi thi tac dong truc tiép va cac phu kién)

IEC 80052 : 2002, Voltage measurement by means of standard air gaps (Phép do dién ap bang khe hd
khéng khi tiéu chudn) !

|EC 60071-1 : 2006, Insulation co-ordination — Part 1: Definitions, principies and rules (Ph&i hgp céach
dién - Phan 1. Binh nghia, nguyén tEc va qui l&c)

IEC 790 : 1984, Oscilloscopes and peak voltmeters for impulse tests (M&y higén song va von met dinh
ding cho thl nghiém xung)’

IEC 60833 : 1987, Measurement of power-frequency eleciric fields {Phep do truong dign tan sb cdng
nohigp)

IEC 61083-1 ; 2007, Instruments and software used for measurament in high—voitage impulse tests —
Part 1: Requirements for instruments [E.iyng cu do va phén mém diing cho cac phép do trong thir
nghiém xung dién ap cao — Phan 1: Y&u cdu ddi vai dung cu do)

3 Pinh nghia va ky hiéu
Tiéu chun nay ap dung cac dinh nghia dudi day.

3.1 Hé thang do

311

hé théng do (measuring system)

tap hdp hoan chinh cac thiét bj thich hgp:dé thue hién phép do dign ap cao ho#s dong dién xung

GHU THICH 1 Hé thding do thudng &5 cac thanh phan sau thiét bj bign de ¢& day dan cdn thigt d€ ndi thidt bi

nay i d81 tong thit nghigm hoac d€ ndi vao mach ddng dién v& cac méi nd ddt, ha thdng truyén dan dé noi cac
d3u ndi ra cla thiét bi wa&i thigt bi tu ghi hosic thid b ohl thi clng v& manp hoac trd khdng suy gidm, K&l cubi va

* Bahuy,
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thich nghl, v thiét bi tir ghi hoac thigt bi chl thi ¢6 céc ddu n5i bat ky i nguén céip dign. Hé thong do chi bac gém
mét 56 trong 8 céc thanh phin ndu trén hodc dua trén cac nguyén tac khong theo qui ude cing dugc chip nhan
néu ching thda man céc yéu chu vé do chinh xac qui dinh trong tigu chudn nay, Céc thanh phén cb thé gém
nhigu phin 1 hodc mét phén t, vi du, mét ty dién didn 4p cao clia bd chia bang tu diéh cb the gom nhigu tu dien
dign ap thap hoac mot tu dién khi,

cHU THICH 2: Méi truting trong 6 hé théng do hoal déng, khe hd khang khi clia nd dén cac két cdu mang dign
hoac néi A4t va su cd mat cha truing dign hodc trudng tir c6 thd anh hudng dang ke dén db chinh xac clia hé
théing do.

3.1.2

hé sd tinh ning cua hé théng do (record of performance of a measuring system)

hé sa chi tigt, do ngudi st dung 1ap, mo 1A hé théng va co bang chimg 1A dap (ng cac yéu cdu néu trong
1ieu chudn nay. Bang chimg nay phai bao gém céc két qua ca thir nghiém tinh nang ban diu va chuang
trinh ciing nhy céc k&t qua clia timg th{ nghiém tinh n&ng va kiém tra tinh n&ng tép theo

3.1.3

h& théng do duge chip nhin (approved measuring system)

hé théng do ching 10 phi hgp vai mdt hoac nhiéu 1@p hop cac yéu cdu dat ra trong tiéu chudn nay
lhéng qua:

- thir nghiém tinh nang ban déu;

- cac kiém tra tinh n&ng va thif nghiém tinh néng tigp theo;

- tap hop cac két qua cla cac thif nghiém nay freng hd sa tinh ning.

Hé théng chi dude chéip nha&n cho céac cach ol tri va didu kién 1Am viéc néu trong hd so tinh nang cla
hé théng.

3.1.4 AR R R R BT
hé théng do chuén (reference measuring system)

hé théng do ¢5 4l d6 chinh xac va tinh dn dinh dé sif dung vao viéc chap nhan cac hé théng khac bang
cach thue hién cie phép do so sanh dong thi véi cac loai dang song va day dién ap hodc dong dign cu thé

CHU THICH: Hé théng do chudn (duy tri theo cac yéu it ofia Liu chudn nay) cb thé it dung nhu hé thing do
dudc chdp nhan nhumg ngudc lai thi khéng dang.

3.1.5

thiét b| do tiéu chuén theo IEC (IEC standard measuring device)

thidt bi o6 thé sl dung dé do dién ap cao vai db chinh x4c qui dinh (v du sif dung khe hé ciu hoac khe
hé thanh/thanh theo TCVN 6099-1 (IEC 60060-1))
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3.2 Thiét bj bign dai

3.2.1
thiét bi bién déi (converting device)
thigt bj ding dé bién adi dai lugng de thanh dai lugng khac, tuong thich vdi dung cu ghi hodc chi thi

322

bo phan ap (voltage divider) _

thit bj bién d&i gdm mot nhénh dign 4p cao va mét nhénh dién 4p th&p sao cho dién ap ddu vao dugc
41 1an thiét bl hoan chinh va dién ap d&u ra dude 1§y tif nhanh dién ap Lhép [IEV 301-05-13, sira ddi]

CHU THICH: Céc phdn & clia hal nhanh thuing Ia cc dién trd hoBc tu dién hosic két hap c& hai va thiét bi duse
mé té theo logi va cach b tri cla cac phdin tl (vi du; dién trd, tu Jién hodc dién trd-tu dign).

323

may bién dién ap (vollage transformer)

may bién ap gidm ap theo ndc ding cho phép do céc tham sé dién ap cao xoay chiéu [IEV 321-03-01,
sifa d6i)

3.2.4

trd khang do dién ap cao (high-voltage measuring impedance)

thiét bi mang déng dién ty |& vdi dign ap dat

.25

sun do dong dién {current-measuring shlgnt‘,l
dién trd qua d6 dién 4p 1y I8 véi dong dién can do {IEV 321-08-05, sifa d5i]

3.2.6
thiét bi do ddng c6 b (compensated current-measuring device)
thiét bj do déng dién cd mach dién bu

3.2.7
mdy bién dong dién (current transformer)
méy bién dong tao ra dong dién ddu ra 1y 1@ vi dong dign ddu vao [IEV 321-02-01, sira ddi]

CHU THICH: Cudn day Rogowski sir dung vai mach tich hop [a mét may bién dang dai rang.

3.2.8
dau do truding dién (slectric-field probe)
thiét bj bién a8 diing d8 do bién g6 va dang séng ctia ridng dién

CHU THICH: Cé thé sir dung diu do trring dién @8 do dang séng ciia dién 4p sinh ra trdng vai didu kién 1 phép
do khong bi anh hudng bdi ving quang.

10
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3.3
hé thong truyen dan (fransmission system)
t4p hop céc thiél bj truyén in higu dau ra ol thiét bi bién déi dén dung cu chi thi va/hogic dung cy gh

CHU THICH 1: Hé théng truyén din thusng cb mét cap ddng true vii trd khang d4u néi, nhung ciing cb thé gdm
cAc bé suy gidm hodie cae thist bj khac ndi gilfa thigt bi bién d8i va dung cu. Vi du, Gubng lién két quang gdm may
phél, cap quang va may thu ciing nhu céc bé khudich dai lién guan,

CHU THICH 2. Ha théing truydn dn 6 thé nim mot phan hoac hoan todn trang thiét bi bién 461

34

dung ¢y chi thi hodc ghi (indicating or recording instrument)

thiél bi duce thist ké & hign thi hodc cung cip hd so vi gid I cha dai iugng do hodc gia i kién quan
fIEV 301-02-11 vé 12, slfa 68i]

35 Hé so thang do

3.51

h& sé thang do cda hg théng do (scale factor of a measuring system)

hé s& khi nhan vai gia tri sO doc trén dung cu sé thu dutde gia tri cla dai lugng dau vao

GHUI THIGH 1 H& thing do o& thé o6 nhidu hon mét he & thang do, vidy, hé théng cé thé c& cac hé s6 thang do
khac nhau 46 v&i cac dal tdn hoas dang sdng khac nhau (xem 3.6.1),

CHU THICH 2: B8 wi mét s8 ha théng do, gia tri cda dai luong d8u vao duge hién thi truc ti€p (nghia 13 ha =6
thang do cla hé théng do |3 mit).

352
hé & thang do ciia thidt bj bién ddi {scale factor of a converting device)
hé $8 khi nhan vdi 4u ra cha thiét bi bign 48i s thu duge dal luong ddu vao cilia. thigt bl

CHUO THICH: Hé s8 thang do cua thiét bi bién d8i ¢& thd khdng cb thif nguyén (vl du, t¥ s5 cda bd phan ap) hoag
6 thir nguyén (v du, trd khang cla t6ng 1r5 do didn &p cao).

353
hg s thang do ca h§ théng truy@n dan (scale factor of a transmission system)
hé s6 khi nhan véi dau ra clia ha théng truyén din s& thu ugc dai lugng d4u vao cla hé théng

354
hé s& thang do cia dung cu ghi hedc chi thi (scale lactor of an indicating or recording instrument)
hé s khi nhan val s6 doc cla dung cy s& thu duge dai lugng déu vao clia dung cu
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355
hé sé thang do &n dinh (assigned scale facter)
hé s6 thang do clia hé théng do xac dinh dugc A thif nghiém tinh nang mdi nhat

CHU THICH: Hé théng do o thé ¢b nhiéu hon mat hé 5§ thang do dn dinh, vi du, hé thdng ca thé ¢b nhidu mdc
danh nghia, mdi mée &b gia tri khae nhau (xem 3.8.1).

3.6 Dinh nghia lign quan dén dap ing dong ¢lia hé théng do
361
moc danh nghTa 1, {nominal epoch =) (phép do xung, chi ddu sbng cla xung)

day gia tr tif nho nhét (.} dén 1dn nhat {1,,.) cla tham s4 thai gian lién quan ciia xung ma hé thdng o
can duoc cong nhan trong thdi gian dé. Tham s& théi gian ién quan la:

thati gian dau sang T, 681 Vi xung set foan sOng va xung ¢3t & dudi séng va doi vai xung
dong dién

thai gian dén thal @iém cat 7. @6 véi xung cét & ddu song

thei gian t&i dinh T, ddi véi xung dong cat

CHU THICH 1, H& thdng do cd thé o6 mét, hal hodie nhidu mdc danh nghla 481 v cAc dang song khac nhau. Wi
du, mét hé théng do cu thé o6 thé duoe odng nhin:
g6 vii xung sel Yedn song oo he sd thang do an dinh £, trén mbc danh nghia 1, tr T, = 0.8 us dén
T =128
ddi wii xung sél ot & d4u sing cb hé s¢ thang do &n dinh £, trén mdc danh nghig ty, tr T, = 0.5 ps dén
T.=09 s
- ddi v8i xung déng cit ob hé s8 thang do 5n;_dir-.h F trén méc danh nghia ty, 0t T, = 200 ps dén T, = 300 1s

CHU THICH 2: "Xung 3t & ddu séng® dude dlng dé chi xung cat cd thai alan 161 thei diém cdt ném trong ddi 1
0,5 pe d&n 2 us khi phin biél vdi "xung cit 3 dudi sang” cb thdl gian t thil diém cat ldn hon 2 s,

362

dép tuyén G ctia hé théng do (response of a measuring system G)

dau ra, la ham s6 cila théi gian hosic 13n s, khi dat dign &p hosic ddng dién qui dinh |én d4u vao cla hd
thang

3.6.3

dap tuyén bién doftan so G{f) (ampiitude/frequency response G(f))
ty 6 giifa dau ra va d3u vao cda hé thdng do 1a ham sd cla tn so f, khi ddu vao [3 soéng hink sin (xem
hinh 1)

364
dap tuyén béc thang G(t) (step response Git))
dau ra cha hé théng de 1a ham s& clta thdi gian, khi d4u vao |3 mét ham bac thang

12
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3.7 Tham 50 dap tuyén

3.74

tham s& dap tuyén (response paramelers)

tham s& duoe rit ra I d4p tuyén bién dditdn sd do duoc hodc dap tuyén bac thang do duge bang cach
ap dung qul trinh qui dinh

37.2

tin sd gidi han f. va £, (imit frequencies f, and f;}

gidi han trén va gidi han dudi cha dai ma trong pham vi 86 dap tuyén bién d6/tdn s8 gén nhu khéng di.
Cac gidi han ray oo trong trudng hop dap tuyén lan ddu tién sai iéch + 3 dB so vdi gia ti khéng adi
{xem hinh 1}

3.7.3

musc chuin i (reference level /,) (chi fiéng phép do xung)

aia trj trung binh cila dap luyén béc thang 18y tif m&c danh nghia (xem hinh 2)

CHU THICH: Hé théng &0 cé thd c6 nhigu hon mat moz chudn, vi du, ha thing cb thé ob cdc he s6 thang do khac
nhau d5i véi cac dang séng khac nhau (xem 3.6.1 va hinh 2)

374

diém géc gia dinh O, ctia ddp tuyén bac thang (virtual origin of a siep response O,)

d@iém giao nhau véi truc thisi gian cha dudng thing vé tidp tuyén véi phan ddc nhat clia ddu song cla
d4p luyén bac lhang. Trong trudng hep dap tuydn cO cac dao dong trén dau song, qua cac dao dang ve
mét duting cong trung binh va sir dung dé xac dinh dudng tidp luyén. Bd qua méo ban dau bat ky khi ve
durting tép tuyén (xem hinh 3a)

CHU THIGH 1: Tét cA céc gia ¢ thai gian déu duge do tr didm géc gid dinh O,.

CHU THICH 2: D61 véi dap tuysn tron hofie dudng cong fron vE& qua cac dao ddng, phdn dic nhat 58 xuat hien
gén diém bat du cla dip tuyén.

a7s

dap tuyén bic thang chulin héa g(f) {(normalized step response g(f))

@4p tuydn bac thang duge chudn hoa sac cho mife chudn 1a mét

CHU THICH: H8 théng do o8 mét dap tuyén bac thang chudn hée cho timg mie chufn,

376

tich phan dap tuyén bac thang T{f) (step response integral T(1))

tich phan tir O, d8n ¢ clia mét trir &1 dap tuyén bac thang chudn hoa g{f), nhung véi phdn dau cha gi1)
dugc thay bd dudng thing dugc v& & xac dinh O, {xem 3.7.4).

T = [(1-gle) d=
o
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377
thai gian dap img thue nghiém T, {experimental response time T}
gia tri cla tich phan dap twyén bac thang & £, (xem 3.6,1):

Tu = ML)

378
thai gian dap (mg timg phén T, {partial response tims T,)
gia tri 1gn nhdt clia tich phén dap tuyén béc thang (xem hinh 3b)

CHU THICH: Thong thudng, T, = Tit,} trong 6 1, 1 thai gian khi g(f) 18 d4u tién dat dén bign d6 bang mat,

379
thai gian dap img du T {t) (residual response time Tgit))
thai gian dap tuyen thuc nghiém trit & gia tri clia tich phan dap tuyén bac thang & thai gian ( cu thé nao
o trong do & < .,
Tr(t) = Tn— T{H)

3.7.10
wvugt qua [ (overshoot )
lirdng ma gid tri 1dn nhat clia dap tuyén bac thang chudn hoa git) vugt quéa mdt don v|

3.7.11

théi gian méo ban dédu T, (initial distorticn time T,)

viing dude gidi han bdi dudng thing "kh&_ng‘. d&p tuyén bac thang chudn hos git) va dudng thdng nay
dude dung dé xac dinh O, (xem hinh 3a)

3.7.12

thai gian di xudng t. {setting time 1)

thai gian rgan nhal dat d€n thoi gian 6ap dng du TR(f) va duy trinhd hen 2 % cha ¢
1Ty~ T( < 0,02 ¢,

doi vai &t ¢d cac gia tri <0a t trong gial doan tr ¢, dén .., (xem hinh 3b)

4743

thai gian tuong duong Te (equivalent time Tg)

théng sd thii gian slia dang séng higu chulén méa:

- ddi vai dign mot chidu T bing 100 ms (1iy ¥),

- @61 véi dign xoay chiBu 7. bang mdt phén tu thai gian,
déi vai xung T Iﬁng thdi gian tdi dinh T, (d5i vdi xung sét, sif dung dinh I'IQHI‘E T, diing cho xung
dong cat).

14
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38

d% khéng dim bdo do tong e (overall uncertainty &}

wéc |udng d4c tiing cho day gia iri quanh két qua cla phép do ma gié i thuc cda dai luang do cb thé
ném trong pham vi dé; day [a két hap cla nhidu 88 khéng ddm béo do riéng ré do sy b mat clia nhiéu
dai lugng gay anh hudng

CHU THICH, Treng ti#u chudn nay gia dinh ring hau hét cac ngubn khdng ddm bao do dude coi 3 ¢b tinh ngau
nhién va ¢4 thé dudc coi la Aée 1ap; whc lugng L tidn 81 véi 89 khéing dam bao do tdng e |a:

L]
6= )}E 8’
=1
trong d6 e va iing &, dude biéu dilin 4 ¢ling mét miic 4 tin cdy

3.9 Gia tri danh dinh

391

dién ap do danh dinh hoic déng dién do danh dinh (rated measuring voltage or rated measuring
current)

mifc |8n nhat cla dién ap hodc dong dién ¢é tin 58 hoas dang s6ng qui dinh, tai do ¢d thé sir dung he
thong do trong pham vi ¢idi han do khong dam bao do néu trong tiéu chudn nay

39.2

diy dién ap hoidc déng didén {dm viéc (operating voltage or current rangs)

day dién &p hodc déng dién cd 18n s ho#éc dang séng qui dinh, tai dé co thé s dung hé thing do trong
pham vi gidi han 68 khdng dam bAo do néu trohg lidu chudn nay

CHU THICH: Gigi han cla day 1am vige duge ngudi sir dung lua chon va kiém tra bang odc thir nghiém tinh nang
gui dinh trong tiéu chuin nay.

393

thél gian lam viéc (d6i v&i dién 4p mdt chidu hod3c xoay chidu) (operating time (for direct or
allemating voltages))

thdi gian trong d6 ¢& thd van hanh hé thdng do d dign ap do daph dinh cia hé thdng frong pham vi gidi
han dd khong dam bao do néu trong tidu chulin nay

394

toc do diit 1an nhit (d8j vél xung) (maximum rate of application (for impuises))

6 da dat In nhét clia xung cé dang séng qui dinh ma tai 46 o6 thé van hanh h§ thdng do trong pham
vi gidi han 48 khong dam bao o néu trong tiéw chudn nay & diégn ap do danh dinh hodic dong dign do
darth dinh clia hé thdng lrong thdi gian qui dinh

15
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3.10 Dinh nghia lién quan d&n thd nghiém

3101

thif nghiém chap nhan (acceptance test)

thir nghiém trén thigt bi hodc ha théng do trude khi chap nhan dé sif dung. Thir nghiém chap nhan bao
gdm thit nghiém di€n hinh (thuc hign trén thiét bi co clng thiét k&) va thir nghiém thudng xuyén (thuc
hién Irén moi thit bi) d€ danh gia cac dac tinh riéng, vi du, phép do hé s8 nhidt do cla phan i, thr
nghiém chiu thi¥, v.v... Ngodi ra, thir nghiém chip nhan trén hé thdng do ciin bao gdm ca thir nghiém
tinh nang dau tién

3.10.2
thu nghiém tinh néng (performance test)
thi¥ nghiém trén hé théng do hoén chinh d8 ma th hé théng trong cée didu kién lam vieo

3.10.3
kiém tra tinh nang (performance check)
qui trinh dan gidn dé dam bao réng thir nghiém tinh nang gén nhit van con higu uc

3.10.4

h& sa tham chigu {refsrenca racord) (chi ddi vai phép do xung)

hé so dugc 1ap rong cac didu kigén qui dinh trong thif nghiém tinh nang va dugc gitr 4 so sanh vdi cac
9 ha dude 1ap trong cac thit nghiém hoac kigm tra sau nay trong cling mét diéu kién (xem 9.3.2, 10.3.2
va 11.3.2)

4 Qui trinh han dinh va sir dung hé théng do

4.1 Nguyén tic chung

Hé théng do dudc cong nhan cén phai trai qua cac thd nghiém chdp nhan va sau 4o 1a cac thif nghiém
va Kiém tra trong sust thdl gian phuc vu clia hé thing.

Thang thifdng. can oo

~ thir nghiém chép nhan trén cac thanh phén cda hé théng (chi yéu cau thue hign mot 1an),
—  thi nghigm tinh nang trén h& théng (dinh ky, xem 4.2),

—  kiém tra tinh nléﬂg trén ha thang (dinh ky, xem 4.3).

Yéu chu chi yéu 481 vai thiét bi bi&n a8, hé théng truyén dan va thiét bl do sir dung trong hé théng do
ia tinh 8n dinh trong pharn vi dai diéu kién tam viée qui dinh sac cho hé 84 thang do cla hé théng do
duy tri khong d&i rong khodng thdi gian dai.

Hé sd thang do dugc xac dinh trong thir nghiém tinh n&ng.

16
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Cg sd thi nghiém phdl sir dung cac thir nghigém néu trong tidu chudn nay dé xac dinh nang lyc cla
(cac) hé théng do ctia minh. Mt cach khac, co 5 thif nghiém bét ky 6 thé chon dé phong thif nghigm
quéc gia hoc phong thif nghiém hidu chufn duge cdng nhan thie hién cac thir nghigm tinh nang: trong
trudng hop nay, thai gian hiéu luc cla timg hieu chudn 1& do phong thir nghiém quéc gia hosc 6o quan
cong nhan dat ra.

Cac qudc gia lifa chon chdp nhan ¢ac qui trinh cong nhan dé c6 dudec kha nang truy tim ngudn gdc
ducc chimg nhan khi &p dung tidu chudn nay phai thoa man cac yéu cau néu trong phu lyc A, Phy lyc
A %hoéng ap dung cho rhitg nudc khdéng chon ap dung cac qui trinh ofing nhan.

Bang téng hap cac thit nghiém cén tién hanh trén timg loal hé théng do dugc cho trong phu luc F.

4.2 Chuong trinh thif nghiém tinh niing

P& duy tri chét lvong cla hé théng do, (cac) hé s8 thang do &n dinh clua hé théng phal dugc xac dinh
bing thif nghiém tinh ning clia didu 6 dugc 14p Iai dinh ky: khuyén cdo ring hang n&m ¢an thuc hién lai
cac thi nghiém cha digu 6 va frong trudng hgp bél ky, cif nam nam phai thyc hién lai t nhat mét lan.

Phai thuc hign thif nghiém tinh néng sau cac stfa chita 16n clia hé thdng do va bat ol khi nao can sl
dung b8 tri mach dién vuot xa céc gidi han cho trude trong hd so tinh nang.

Khi thir nghiém tinh nang duge yéu cdu do viéc kiém tra tinh nang cho thay 1a hé s& thang do &n dinh ¢
thay d&i dang ké, nguyén nhan cla thay ddi nay phadi dude nghién ctfu trude khi thue hién thir nghiém
tinh nang.

4.3 Chuang trinh kiém tra tinh néing

Kidm tra tinh nang phai dugc thuc hién tai cic %hoang thoi gian dua trén tinh 8n dinh ghi disce cia hé
théng do nhis thé hién frong hé sa tinh nang.

Kiém tra tinh nang ban ddu phéi dugc thyc hién @ cac khoang thal gian nodn aé xac dinh tinh 8n dink
nay.

Ki€m tra tinh nang nhu mod t& trong 7.4, 8.4, 9.4, 10.4 v& 11.4,

Khang co phrong phap chudn déi voi kidm tra tinh nang do dé chinh x&c yéu cdu thap hoan so vdi yéu
ciu déi vdl thir nghiém tinh néng: ngudi sir dung doi hoi db chinh xac cao hon can 1ap lai thix nghiém
1inh n&ng thudng xuyén hon.

4.4 Yéu ciu ddi vdi hé so tinh nédng

4.4.1 N&i dung hé 8o tinh nang

K&t qué cla tit ca cac thir nghiém va k/8m tra vai cac didu kién trong dé thu duge cac két qua nay phai
duge luu trong hd sd tinh nang do ngudi s dung 1@p va duy i,
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D& cuong clia hd so tinh nang duac cho trong 4.4.3, dang ddy dil cliz ho sd tinh nang khuyén cao dudc
che trong phu lue B (tham khao), didu B.1 dén B.6 va mau 18i thidu duge cho trong didu B.7.
4.4.2 Ngoailg

Trong trvang hop thiét bj duge ché tao truée ngay ban hanh tiéu chufn nay, ndu khéng ¢b sin bang
chiing yéu cdu trong mot s& thir nghiém chap nhan (vi du 5.6 va 5.9) thi thue hién cac thir nghiem tinh
nang {theo diéu 6) va céac ki€ém tra theo cac tidu chudn dudc coi ia thich hgp ban hanh trudc dé vai didu
kién 13 chimg t& duge hé s6 thang do dn dinh. Két qua clia cc kiém tra trede nay cing phai I trong
hé sa tinh nang.

Hé théng do duge cdng nhan -gdm nhiéu mdu thiét bj sir dung adi 13n, ¢6 the dé cap trong mit ho sc
tinh néng bao gdm ca cac két hop cb thé vdi lugng nhan dai it phat. Dic biét, ting thidt b| bign 66i phat
dufac Iy rigng nhung hé thdng truyén dan va trang thiét bi cb thé dude 1u chung sao cho cd thé chira
déy chiéu dai cap hodic cong cu tuong tuf thda man cac yéu cdu clia'tiéu chuén [EC lién quan,

443 De cuong hé sotinh néng

Khuyén co mau cia timg hd sd tinh ndng nhu sau:

Chudng A: Mo ta chung v& hé théng do (xem diéu 8.2)

Chuong B: Két qua cla thif nghiém chép nhén trén thiét bi bién 48i, ha thdng ruyén dén va dung cu do
fxem diéu B.3)

Chugng C: Két qua cita thir nghiém thuding xuyén trén hé thong do, khi hoan thanh (xem dieu B.4)
Chuong D: Két qua cia thi nghiém tinh nang trén hé théng do (xem didu B.5)
Chuong E: Két qua kiém tra tinh nfing trén hé thdng do (xem diéu B.6)

Cac chuong lién tidp duoc phan dinh bdng chir s& thdng thutng khi can (vi du, chugng A1 la mé ta
chung dau tién cla hé thdng, Chuong A2 & mo 18 vé hé théng sau khi o6 thay ddi dang k& ddu tién,
w.v..., Chuong 1 thlt nghiém tinh néing ban dau cida hé thdng, Chugng D2 thir nghiém thir hal, v.v_
nhumg Chugng B va Chuong C khdng cén thiét phai 13p lai). Thang tin chi tigt xem phu luc B,

Hé s0 thang do 8n dinh cdn s dung phai & hé s8 x&c dinh & thir nghiém tinh n2ng mdi nhat va phai
duge dién vao cusi Chuong O.

4.5 Diéu kién lam viéc

Hé théng do duge cong nhan vé dién ap phai dudc ndi tngc li€p voi cac dau ndi cla doi tuong thil
nghiém. Viéc ghép ky sinh gilta mach thir nghiém va mach o cén dutde giam thidu.

Heé thdng do dude t;éng nhan vé déng digén phai duge mic ndi ligp vai déi tuong thit nghigm.
Hé& thdng do dude cong nhan thudng dude thidt ké dé lam viéc trong pham vi giéi han d& khéng dam
bdo do yéu cdu ¢ digu kién khd va khong ¢d nhiém bén,
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Néu khdng cb qui dinh ndo khac, hé thdng do ding cho dién ap mét chidu va xoay chiéu phai dugs thiét
ké dé |am viec lién tuc,

Néu khéng c6 qui dinh nao khac, 18c db @3t 1on nhat d6i vii hé thdng do dling cho xung phai la hai 1An
dat trén mot phat.

5 Thirnghiém chap nhan trén cac thanh phan ddi véi hé thong do dugdc cdng nhan

5.1 Kha n3ng ap dung

Cac thir nghiém mao ta trong didu nay cfn thigt ddi véi cac thanh phén clia hé théng do. Tuy nhién, khéng
yéu cau cac thir nghiém nay ddi v&i hé théng truyén dan chl gém day cap ciing nhur 481 véi cic dung cu
de thda mén yéu ciu ela tidu chudn lién quan 48 cap frong didu 2. Mt s trong sé ¢ac thlt nghiem nay
khéng thd thuc hién tran thist b hién cb (xem 5.6 va 5.9): d8i vdi céc trudng hop nay. xem 4.4,2.

Déi vai mat s6 thi nghiém md ta trong didu nay, can phai ¢b thanh phan trong hé théng do thich hop (hé
théng do cb cac thanh phan khac da chitng 16 1a tuyén tinh), vi du, thir nghiém linh tuyén tinh clia 5.3,
5.2 Xae dinh hé s thang do

Viéc xac dinh hé sé thang do cla mét thanh phan ¢b thé dutde thie hign biing mét trong cac phudng
phap sau day:

- do déng thdi cac Gai luong d3u vao va d8u ra cla thanh phan 66;
- phuong phép béc céu;
= tinh toan #ufa trén trd khéng do dugc.

; ]
H& sa thang do cda dién trd sun do ddng phdi'duoe do bing phuong phap déng mot chiéu.

5.3 Thir nghiém tinh tuyén tinh

Gia tri hé 86 thang do cla hé théng do phai dudc do ¢ dign ap (hofic ddng dién) nhd nhat va I6n nhat
cia dai fam vige va tai ba gia tr d18n 4p hofic ddng dign tuong d&i dBu nhau gilta cAc cue bidn nay.
Nam gia tri nay khéng dude chénh 16ch qua + 1 % 50 vdi gia trf rung binh clia ching.

Phuong phap chugn |a so sanh véi hé théng do chusn theo 6.2 a).
Cac phuong phap thay thé:

so sanh vdi hé théng do dugic edng nhdn ma tinh tuyén tinh duce thiét 1ap bing phuong phap chudn,
— ho#ic mél trong céc phuong phap bd sung md ta trong cac diéu lién guan cda tiéu chudn nay.

Céc phuang phap bd sung nay duge cung cép d8 cho phép ngudi st dung cé cac thir nghiém thay thé
tiét kiem hon. Tuy nhién, viéc khang thda man yéu cdu cla cac thit nghigm nay khong nhal thiét ching
to rdng hé thaéng do 14 khéng tuyén tink.
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Trong truéing hop nhy vay, phai sif dung phudng phap ehudn hoae phuong phap se sanh vél hé théng
do dugc cong nhan,
5.4 Thirnghiém tinh &n dinh trong thai glan ngén

Phai d&t lén thiét bi toain bd dién ap hosc dong dién danh dinh mot cach lién tuc (hodc trong trudng hop
xung (hi 34t & t6c @8 18n nhat) trong mdt khodng thoi gien thich hop vai st dung du kién.

Phai do hé sé thang do trude va ngay (trong véng 10 min) sau khi dat dién ap ho3c dong dign. Hai gia
tri nay khéng dude chénh léeh qua 1 %.
55 Do on dinh trong thai gian dai cta cac phin tir don 18

Dac tinh 8n dinh, Anh hudng dién ap va dbng dién ciing nhu anh hudng vé nhiét do cta madi loal phan tir
phal sao cho hé sé thang do cia thiét bj bién d8i khang thay d6i qua 1 % gila cde thir nghiém tinh nang
lien ti€p, '

Céac ddc tinh nay cb thé dugc I8y 1ir dit lidu cla nha ché tac hoXc duge chimg minh bang cac thif
nghiém tinh nang lién tiép.

5.6 Anh hudng cla nhiét do

Cac thay d8i cila hé sd thang do hoac théing s6 (vi du nhis dién trd hoac dién dung) cla thiét bi do thay
ddi nhigt d& mdi trudng dugc xac dinh bang tinh toan sif dung hé 6 nhiét dé clia cie phan tr dan lé
hoac bang cach thuc hién phép do & cac nhiét d& khac nhau.

Cac hé sa nhiét dé phai duws liét ké trong hd so tinh nang va cé the iy 1 dU liéu cha nha ché tao.

G thé sir dung hé s6 hidu chinh nhigt d6 trong trudng hop nhigt & méi trueng bi€n thién treng dai
rong. Viéc higu chinh nhigt dé bat ky duoc si dung phai dude ligt ké trong hd so tinh nang.

Trong timg trudng hop, phdi chimg 13 rang hé s thang do ndm trong pham vi 1 %, co tinh dén higu
chinh nhiét 45 bt ky (xem phu luc D).

5.7 Anh hudng do khoang céch gén

Cac thay ddi clia hé sd thang do hodc théng s cla thiét b, do cac dnh hudng @ khoang cach gén, cb
thé xac dinh bang phép do thuc hién @ cac khoang cach khac nhau tinh W thigt by dén vach ndi dat
hodic k&t cdu dudc cdp dign, khoang cach I cac vach ndi dat hodc két clu co dign khac duge gilr
khong 431 hodic da 19n 38 khdng & inh huding gl

Bl viti mai day khodng cach dude liét ké trong hé sd tinh ndng, phai chimg 1o réng hé s6 thang do nam
frong pham vi 1 %.
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Déi véi phép do dong dign, cb thé xac dinh dnh hudng clia céc tuyén ngoai tAm (khi cb lién quan) va
anh hudng ciia cac tuyn gén k& d6i véi dang dién 16n cb thé xac dinh bing phép do thue hién trén cac
tuvén va cac khodng cach khéac nhau 68n day dén mang dong.

CHU THICH Mot s ca s thif nghigm co thé chon d8 cbng nhan he thdng do cla minh chi ddi vl mat 1ap hop
khodng cach dgn hodc 461 wii mat vai tép hdp hodc day khoang cach,

5.8 Dap img déng clia mét thanh phin

Bap tuyén cla mét thanh phan phai duge xac dinh khi hé thong do dai dién cho cac digu kién {am vigc
cla thanh phén d6, cu thé 1a khe hd vai dat va cac kél cau cé dién. Phai do dap tuyén bién doitan so
hoac dap tuyén bac thang,

5.8.1 Xac dinh dap fuyén bién ddAan so

Cho hé théng chiu ddu vao hinh sin cé bign dd cho truéc, thudng 12 @ mife thip, v do ddu ra. Phep do
nay duge l4p lai trong mét dai 1an thich hop.

5.8.2 Xac dinh dap tuyén bac thang

Cho hé théng chiu dién ap holic dong dién bic thang va do d8u ra clia hé théng (xem phu lue C). Thdi
gian tang clia ndc dat cAn nhd han 1/10 théi gian dap (Mg timg phén 7.

5.9 Thir nghiém chju this

Thiét bl bién 481 phai dat thit nghiém chju tht khé dugc thuc hign vOi dién 4p holic dong dign cb tén s6
hodc hinh dang yéu cau d mdc bang 110 % dién ap do danh dinh hodc dong dién do danh dinh. D& véi
qui Irinh cla thif nghiém chiu thir, xem TCVN 6099-1 (IEC 60080-1).

Thi¥ nghiém &m va thd nghiém nhidm bén, khi qui dinh, dugc thuc hign nhu thir nghiém dién hinh.
Thir nghiém chiu thit phai duge thire hign & cuc tinh holie cic cuc tinh ma hé théng duge sl dung,

CHU THITH: Thigt ké va két ciu clia thanh phdn bt ky clia hé thdng do duge céng nhan c&n phal sac cho cé the
chiu duge phong dién danh thing trén 4di tvong thir nghidm ma khéng cb thay d5i bt ky veé dac tinh,

6 Thirnghiém tinh néng trén hé théng do

6.1 Yéu ciu chung

Hé sd thang do an dinh ciia hé thdng do dudc xac dinh bing viéc higu chudn sif dung cac thdr nghiém
tinh nang qui dinh. Ba&i véi hé théng do xung, thir nghig¢m tinh niing cing chimg t& rng tinh n&ng linh
hoat clia hé théng 12 thich hap véi cac phép do qui dinh va rdng tat ca cac mifc nhiéu nhd hon giéi han
qui dinh.
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Treng thir nghigém dién ap cao, kich thudc clia thidt bi, mirc dién ap va dong dién sd dung clng nhu anh
hudng tan nhau gitla cdc mach thir nghidm v cac mach do thuong ddi héi phai thuc hién cac thi
nehiém hidu chudn theo kha nang thir nghiém clia ngudi sir dung.

Tuy nhién, hé théng do hodic cac thanh phén cla hé théng co thé duge chuy8n d8n phang thir nghiém
knac dé hiéu chufin khi dugc bé tri giding nhau vé cac diéu kién iam vigc, vdi digu kién 'a thlr nghigém
can nhiéu, khi qui dinh, dudc thic hién theo kha nang thir nghiém clia ngudi st dung. B tri md phdng
phéi dai dién che didu kién lam vigéc mé ta trong hd <0 tinh n&ng va bé tri md phdng nay cling phal duce
mé ta trong hd sd tinh néng.

Trir khi thir nghiém didn hinh chimg té thidt bi bién d6i khong nhé}r véi Anh hudng do khoang cach gan
trong day khoang cach qui dink, hé sd thang do an dinh ca ha théng do bat ky difa vac thil bi bign déi
86 phai dugc do trong timg diéu kién sif dung. Tlng tap hop khodng céch hodc day khoéng cach phai
durde dua vao hd so tinh néng.

pién ap hodc dong dién d8u vao sit dung dé higu chudn cén phai cling loai, tin s8 holic dang song voi
dién 4p hodc dong dién cén do. NEu khiing thda mén didu kién nay thi phai cung ¢fp bang chimg vé
tinh hidu e clia hé sé thang do 4n dinh trong dai t8n ho#ic dang séng duoc sif dung.

Phuong phap chudn dé xac dinh hé s8 thang do 4n dinh 1a so sanh vél hé théng do chuén & dién 4p do
danh dinh hoac dong dign do danh dinh bat ¢l khi nao cb thé, Tuy nhién, vi hé thdng do chudn khéng
phai lue ndo cling ¢é sdn ¢ dién ap va dong dién cac nhat nén c6 thé thuc hién viée so sanh 4 dign ap
hodc dong dién thap bing 20 % dién Ap do danh dink hodc dang dién do danh dinh (xem 6.2 a)).

D31 vi xung set co gia trj dinh trén 1 MV, €6 thé thuc hién d 200 kV. Mol cach khac, cé thé xac dinh hé
s6 thang do &n dinh bAng cach do hé s& thang do cla timg thanh phén, thudng la & dién ap thap va lay
tich cla cac heé s6 thang do cfa céc thanh phan (xem 6.2 b)).

Bién ap hoac dong dién sir dung dé xac dinh hé s6 thang do &@n dinh phai nam trong day gia i st dung
4 thir nghiém tinh tuyén tinh.

T4t ¢A cac thit bl ding cho viéc thist lap hé 6 thang do ciia hé théng do va t81 ca cac dung cu s
dung frong hé thdng do phai ¢b vach chia theo tidu chuin do litding quéc gia (chudn).

Cac diéu kign thyc hign viec hiéu chuan phal duge néu trong hd sd tinh néng.

6.2 Xic dinh hé s& thang do &n dinh
a) Phudng phap chudn: so sanh vdi hé thang do chudn

Hé thing do chudn phai dugc mic song song (dién ap) hodc mac ndi tiép (dong dién) vdi hé théng do
cén hiéu chuin. Cac s§ doc phai duge 18y ddng thdi trén ca hai hé thdng; 1&y gia trf cOa dai lvong dau
vao thu dwge ddi vai timg phep do bing hé thdng do chudn chia cho s8 doc trong dng wén dung cu do
trong hé théng cdn thit nghiém d& thu duoc gia tri F, clia hé s thang do. Lap lai qui trinh nay @8 thu
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duoe n s6 doc doc lap (n 2710) va gia tri trung binh F,, dugc Idy lam hé so thang do &n dinh cla hé
théing can thir aghiém, vai diéu kién 1a d6 léch chudn thue nghiém s duge tinh i cong thie:

-{E

nhd han 1 % cla £,

CHU THIGH 1: C6 thé &y gia 1 1am ton F, 1am hé s6 thang do 4n dinh néu thu duge gié tr cla s nhd hon 1 %
cia F.. khi dua vao thay cho F., trong cdng thirc tinh 5.

CHU THICH Z BX6i v8i phvép do dign 4p mat chiéu va xeay chidu, oo thé thu dudc cac 6 doc ddc 1ap bang cach
@at dién Ap thi nghidm va 18y n 58 doc hoBc blng céch @3t dién ap thir nghiém n ldn va mbi 1an Iy mdt s8 doc.
BX3i i xung, dat n xung.

Thit nghiém phai dugc thuc hign 4 mot mirc dién &p hodc déng dién (xem 6.1). GO thé thay ddl gla ti
d4t clia dung cu do hoac cé thé s dung dung cu do khac dé thy dirge 45 nhay thich hop, véi diéu kign
la thay d6i nay khéng 1am thay d&i phdn con lai clia hé théng do va cac gia tri dat s dung trén timg
dung cy déu dudc hiéu chudn,

Néu chi cb sBn mdt dung cu do (dung cu do nay Ik dung cu duge sif dung trong hé théing do ducc céng
nhédn va phai thda man tidu chudn IEC lién quan) thi o6 thé tién hanh thir nghiém bang cach dau noi
dung cu o luan phién 1ap lai vdi limg hé théng d& cé dudc n gid trj F. Thiét bi ddu cudi tuong duong véi
dung cu do phéi duge ndi 4 vj tri clia dung cuy lrong hé théng kia. T4t ca cac bo phan khac clia ca hai hé
théng phdi gilr nauyén khong dai.

Hé théng do ¢ nhiéu he sd thang do {vi du, sif dung cac nhanh dién ap thap khéc nhau cho bd phan
ap) phai duge higu chudn cho timg hé sd thang do. Hé thdng do ¢6 bd phan ap thir cdp cb thé chi can
higu chuén trén mdt gia tri d&t véi diéu kién 13 tai 6 ddu ra cla thiét bi bién d8i cé thé cho thay khéng
dai a6 vai 18t ca cdc gia tri dat bdi cac thd nghiém khac. Trong nhimg trudng hop nhu vay phéi hiéu
chuéin riéng lodin bd day gié tri 44t ciia ba phén 4p thit cép.

CHU THICH: B6i voi vide sir dung ddu do may hién song, xem phu luc G.

b} Phuong phap thay thé: hidu chudn thanh phan

Hé 58 thang o &n dinh phai duge xéc dinh 14 tich cia cac hé sd thang do clia thiél bl bién ddi, hé théng
truyén dan va dung cu do cla né,

DBi voi thiét bj bién A8i va hé théng truyén dan hodic k&t hop ca hai, hé sé thang do phai duge do bang
mbt trong cac phuang phap nau trong 5.2 d& dam bdo db khéng dam bao do 18ng khéng 18n han 1 %
(c&n chi v @& dam bao dién dung "tap tan" hoZic ghép nél thich hdp va anh hurdng 1an nhau clia cac
thanh phén duce ké dén trong phép do).

23



TCVN 6099-2 : 2007

He s6 thang do clia dung cu dude xac dinh theo tidu chudn lién quan (xem didu 2} hoac bang cach thut
hién cac thir nghiém lién quan néu trong tidu chudn nay.

6.3 Thir nghiém dap ing déng (d5i vdi hé théng do xung)

a) Phudng phap chuin: so sanh v&i he thdng do chufn

C6 1h# st dung cac hd sd luong ty 18y tir thif nghigém ciia 6.2 a) va cac théng s6 thai gian lién quan clia
xung do dugc danh gia cho timg hé thing va:

- gia ti cla moi thong s6 thdi gian phai trong pham vi + 10 % gid tri tuang (mg do dude bang hé
thdng do chudn, |

~ 68l vai mdi théng s théi gian, db 1&ch chusn thue nghiém ciia ty 8 gilta cac s3 doc Wong (ng cha
hé théng can thlr nghiem va hé théng do chudn phai nhd hon 5 % gia 1ri ty s8 trung binn.

b) Phuong phép thay thé: do dap tuyén bac thang

Bap tuyén bac thang cia hé thong do phai dugs do theo 5.8.2. Cac thong s0 dap tuyén ién quan phai
dirde xac dinh va phai thda man céc yéu cdu cho trong diéu lign quan cda tigu chudn nay,

6.4 Thi nghiém nhiéu (481 v&i hé théng do xung)

Thif nghiém phai dude thuc hien trén hé thang do khi cap hoac hé thdng truyén dan cda hé thdng dugc
ndi 14t & dau ndi vao nhung khéng kam thay d8i dau ndi dat ctia cap hotic hé théng truy8n dén. Tinh trang
nhigu phai dugc tac ra @ ddu vao cia hé thng do (d6i vdi phap do dién dp — bang phéng dién danh
thling wdi xung dai dién c6 dang sdng c8n &4t ddi vil phép do dong dign — biing cach thao tac mét thiét
bi thich hop) va ddu ra phal dugc ghi Ia,l Phéi tién hanh thr nghiém & dién 4p do danh dinh hodc dong
di&n do danh dinh.

Bign d6 cla nhigu do duge phai nhd hon 1 % ddu ra clia hé thdng do khi do dién ap hodc dong dién thir
nghiém. Cho phép nhiéu Ién han 1 % vai diéu kién chimg to ring khéng anh hudng dén phép do.

7 Do dién ap mét chiéu

71 Yéu cdu déi vdi hé théng do duge cong nhan

¥&u cau chung la do gia tri (trung binh sa hoc) dién ap thir nghiém cb dd khong dam bao do tdng trong
pham vi+ 3 %,

Gidt han d& khong d3m bao do khdng duac vuet qua trong trang hap cb nhdp nhd vl bién da nam
trong pham vi gidi han cho trong TCVN 6099-1 (IEC 60060-1).

CHU THICH. Chd v d€n kha ndng cb dién 4p xoay chiéu ghép dén hé théng do va dah hudng dén sd doc cle
dung eu do,
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7.4.1 B8 8n dinh cla hé s6 thang do

H& s& thang do clia thiét bi bién déi va hé thdng truyén khong duge bién thién qua + 1 % trong pham vi
day nhiét 66 va do @m méi tridng néu trong hd sd tinh néing.

Thiét bi bign d&i dung cho dign ap mét chidu phai ob k&t edu @8 dan tnfc iép 18t c& dong dién rd irén bé mat
bén ngoal ciia thist bi xudng dat va duy tri dong dién ro bén trong khdng dang k& so vdi dong dign do.

CHU THICH: B4 duy trl 1§ s6 thip gila dong ro va dang do, ¢b thé cin Gén déng dién do bing 0.5 mA & dién ap
denh dinh.

Dung cu do phai phil hgp véi cac yéu cdu cla cép 0,5 cla IEC 50051 hodc phai duge thir nghiém theo
fieu chudn nay.

7.1.2 Bap dng dong d&i voi dign Ap do ting

Thai gian dap ing thuc nghiém 7, clia hé thdng do dudc cong nhan khdng duoe 16n han 0,5 s. Bidu nay
sé cho phép do véi dé chinh xac yéu ciu & 7.1 khi dign ap dugc tang 18n 4 the dé qui dinh cho thir
nghiém dién méi trong TCVN 6099-1 (IEC 60060-1).

CHU THICH 1: Trong mét sé& truong hep, thél gian dap (ng cla thiét bi chuyén a8 gilr thap hon nhiduso vBi D5 s
d8 cdi thién dap ing cda thidt bi frong trudng hop phéng disn bé mat trong mach thi nghigm. Tuy nhién, §8 tranh
nhdp nhé trén ngudn dién ap cac anh hudng dén gia tr do duge, thdi gian dap ing cia hé thdng do (bao gom ca
dung cu d2) ¢an 16n hon 541, trong d6 £ 1a tdn 58 cd bin elia nhép nha,

CHU THICH 2: Trong mét s& truéing hgp nhat dinh, vi 6u, trong thir nghism nhigm bdn, ¢ thé can phat hién va do

cac thanh phin qué dé. Tiéu chun nay khéng dua ra yBu cdu 480 véi giu nay nhung cb thé xem huing din
trong diéu 9,

7.2 Thir nghiém chap nhén trén cic thanh phén ddi véi hé thong do dugc céng nhan

Céc yéu cdu cla thir nghiém dién hinh cé thé dude thda mén béng thir nghiém trén khdi cling kiéu hoac

dai khi ¢é duac tir dit [idu cla nha ché tac. Phai thuc hién th nghi@ém thudng xuyén trén moi khi. Xem

chi tigl & diéu 5 va céc ngoai 18 & 4.4.2,

Thanh phén cla hé thdng do phai thda man cac yéu cédu cha thit nghiem dién hinh va thir nghiém

thuong xuyén sau day;

Thit nghiém dién hinh:

~ dnh hudng clia nhiét do 1én thiét bi bign 8 va hé thdng truyén dan va I8n cac hé sé thang do (5.6),
tinh &n dinh trong thoi gian dai (5.5),

—  thir nghiém chiu 4m ho#c nhiém bén trén thiét bi bién ddi (néu c6 yéu céau) (5.9),

- dapimg dang (5 B).

Thit nghigm thugng xuyén;

~ xac dinh hé $6 thang do (5.2),
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thir nghiém tinh tuyén tinh (5.3, phuong phap thay thé bd sung 7.2.1),
~ tink én dinh rong thdi gian ngan {5.4),
- thir nghiém chiu kh trén thiét bi bién ddi (néu co yéu cau) (5.8).

7.21 Thit nghiém tinh tuy&n tinh: v&u cdu va phuang phap thay thé bd sung

Thit nghiém tinh tuyén tinh phéi dugc thue hién theo 5.3 st dung timg cue tinh ma hé théng cin dudc
cong nhan vai o inh do.

Phrdng phap thay thé bd sung la;
a} So sanh vdi khe ho thanhfthanh

Phai ki$m tra ha thiing do difa vao sir dung khe hd thanhithanh, nhu thé hién trén hinh 18 cia TCVN
8099-1 [IEC B00B0-1), va trong pham vi giéi han khodng khe hd va db &m cho trong digu C.2 cla tiéu
chudn trén. Phal thue hign thir nghiém vdi khoang khe hd img véi cac gid tri nhd nhat va 18n nhat cia
day dign p lam viéc va tai ba gia tri khe hd dat tuong d6f gan bing nhau gida cuc bién nay.

Phai thirc hién hoan chinh thd nghiém tinh tuyén tinh trong théi glan ngan sao cho diéu kign méi trudng
khang thay déi va do dé khéng can phai thuc hién vigc higu chinh.

Sit dung qui trinh néu trong diéu €.3 clia TCVN 6099-1 (IEC B0060-1), ngoai ra, khdng cén ap dung
viéc higu chinh khi quyén. N&u méi trong s8 nam 1} s6 gilfa dién ap phong dién danh thiing cua khe hé
visi ddu ra tuong fing clia hé théng do cén thii nghiém nAm trong pham vi + 1 % gia Irj trung binh cila
chung thi h& théng co 1hé col 1a luyén tinh,

b) Thirnghiém rigng cho thiét bi nhiéu phén

DEi vai thiét by bign déi 1am tir nhidu khai dign 4p cao ddng nhat, phéi thue hién thir nghiém bang cach
kiém tra tinh tuyén tinh ciia timg khéi trudc nhu mé 18 trong 5.3 va sau 46 kiém tra céc khdi |&p rap &
dign ap do danh dinh bling cach so sénh dong dién vao clia ddu dién 4p cao ciia thiét bj véi dong dign
ra coa dau dign ap thap. Gia tri do dudc khang duge chénh léch qua £ 1 %.

&) So sdnh vai dign ap vao cda thigt bi bign d8i xoay chidu/mot chiéu luyén tinh

Diu ra cla he théng do phai ducc kidm tra theo gia tr dinh clia d4u vao dién ap xoay chigu dé€n mang
chinh i, Phai thife hign thit nghiém & gia trj nho nhat va 16n nhdt clia day dién ap lam viéc va & ba gia
tri dién ap cich x4p xi bang nhau gita céc cifc.

Néu mai trong 6 nam t7 sé gilta dign ap Ho dugce véi gia tri dinh tuong Gng cla dau vao dién 4p xoay
chiéu dén b chinh luu nAm trong pham vi + 1 % gid tri Irung binh elia ehing thi hé théng do cb the coi
la tuy&n tinh.

7.3 Thi nghiém tinh n&ng trén hé théng do

Fhai x&c dinh hé s6 thang do an dinh theo 5.2.
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7.4 Kiém tra tinh ndng

Hé s8 thang do clia hé théng do duge cdng nhan phai dugc kidm ra bang mét trong céc phuong phap
dudi day.

a) Kiém tra he s8 thang do ciia cac thanh phén ciia hé thing

(Cac) hé sb thang do cla timg thanh phén phai duoc kiém tra, sir dyng thiét bi hi¢u chuén bén trong
hedc bén ngodi ¢b db khéng d3m bao do nam trong pham vi + 1 %. N&u chénh léch gilta timg hé &
thang do s0 v6i gid Ir] trufic d6 cla nod khang 16n hon + 1 % thi hé s6 thang do &n dinh dugc |y |a van
con higu Iue. Néu cd chiégnh l&ch bat ki vuidt qua 1 % thi khi G5 phai xac dinh mét gia tri mdi cho hé s6
thang de &n dinh (xem doan thif ba ¢la 4.2).

b) Kiém tra hé sb thang do cha hé théng do

Phal thyc hign viéc so sanh véi hé thng do dudc cong nhén khac theo qui trinh cla 6.2 a) holc bing
thigt bi do chudn IEC st dung theo phu luc C clia TCVN 6088-1 (IEC 60060-1). Khi chénh lgch gia hai
gié tri do duge ném trong pham vi = 3 %, hé 58 thang de an dinh duce 18y 1 van can hiéu lue. Khi chénh
téch Ién hon thi phai xéc dinh mdt gia tri mdi cho hé sd thang do &n dinh (xem doan thir ba cia 4.2).

7.5 Thiét bjdo chuin theo IEC

Khe hd thanh/thanh, thi€t ké va s dung theo phu luc C cdia TCVN 6099-1 {IEC 6G060-1), ks mét thist bi
do chuéin IEC d6i vOi dién ap mét chifu co sai 56 trong pham vi + 3 % (xem E.3).

7.6 Po bién dé nhip nhé

7.6.1 Y&u cdu ddi vdi h& thdng do duce cbng nhan

Bién 85 nhip nhd phai duoe do véi 36 khéng ddm béo do 18ng trong pham vi + 10 % bién d& nhap nhé
hodc + 1 % gia tri trung binh s6 hoc clia dién ap mét chiéu, chon gia tri 19n hon.

Cé thé st dung hé thdng do ritng r& dé do gia tri trung binh cla dién 4p va bién @6 nhdp nha, hodc o6
1hé sl dung cling mdt thigt bi bign d6i c6 hai dung cu do riéng ré.

Chi phai ap dung th nghiém qui dinh trong 7.6.2 va 7.6.3 véi hé théng sir dung @& do hién dd nhép nhb
va la cac tha nghiém tinh n3ng.

76.2 Do hé s6thang do & tdn s6 nhap nhd

He sé thang do cila hé théng do phai dudc xac dinh d tén s6 cd ban f cba nhap nhé, vdi dd khong dém
bao do trong pham vl + 3 %. Hé s thang do nay oo thé dudc xac dinh I3 tich cla cac hé sd thang do
cha cac thanh phan,

7.6.3 Pap (hg ddng

Tan sd gidt han Irén, 1, cia dép tuyén bign do/tdn sd cla ha théing do phai 15n han 10 1an t&n s& co ban

f zha nhap nha.
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8 Do dién ap xoay chiéu

8.1 Y&uciu d8i vai hé théng do dugc céng nhan

Yéu ¢du chung la dé do gia tri dinh hoac gia tri hiéu dung cila dién 4p thir nghiém 3 tan s danh dinh
6 46 khng dam bao do tang trong pham vi + 3 %.

8.1.1 B¢ ondinh cha hé sd thang do

Hé =6 thang do clia thigt bi bién d6i va hé thdng truyén dén khong duge bién thign qua + 1 % d8i véi
day nhiét 0 moi trudng va khe hd khong khi neu trong ho sd tinh nang.

Dung cu dc phai phit hap véi cac yéu chu ciia cdp 0,5 cha IEC 60051 hogc phai duge thi nghiém
theo tigu chudn nay. N&u s dung vén k& dinh thi d5 khéng dam bao do clia von k& phai nam trong

phamvit 1 %.

#.1.2 Dapdng déng

PAp tuyén bién doftdn s6 cla hé thdng do khéang dugc chénh lgéch qua = 2 % & tir 0,2 1an dén bay lan
tan s cha dign ap thlr nghiém. N&u suf ¢t mat cha dai tudng thl nghiém lam tang ugng hai I&n cao hon
hai pac bay thi dap tuyén bign dé/tdn s& khang duce sal khac qua + 2 % dén tan s0 cla haj dang k&

cao nhat,

CHU THICH 1: Trong mat 58 trueng hop nhdt dinh, oo the cdn do cac qua di dign &p xép chong I&n dién ap xoay
chidu. Tidu chudn nay khang dua ra véu ciu ddi vdi didu ndy nhimg cb thé xem hudng dan trong didu 9.

CHU THICH 2: M6t 58 ngudn khong sinh ra hai {vi du nhy bd thitnghiém cong hudng ndi tigp).

8.2 Thirnghiém chap nhan trén céc thanh phin ddi voi hé théng do dwoe céng nhan

Céc véu c3u cla thir nghiém didn hinh cb thé dugc thda man bing thir nghiém trén khai ciing kidu hoac
doi khi ¢b duoc tir dit liéu clia nhé ché tao. Phéi thyc hién thir nghigm thudng xuyén trén mai khdi. Xem
chi tiét 3 didu 5 va cac ngoai lé 3 4.4.2.

Thanh phén cha hé théng do phéi thda man céc yéu cdu cla thr nghiém dién hinh va thir nghiém
thudng xuyén sau day:

Thir nghiém dién hinh:
- anh hudng clia nhiét d5 1én thiét bi bién déi va hé théng truyén dan va tén cac hé sb thang do (5.6},
— tinh 8n dinh trong thdi gian dai (5.5),
anh hudng do khoang cach gan (néu cd yau cu) (5.7).
- thir nghiém chiv &m ho#c chiu nhiém bin tr&n thi€t bj bign déi (néu ¢d yéu cau) (5.9),
- dap (ng dong (5.8).
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Thir nghi&m thudng xuyén:

— xac dinh hé 56 thang do (5.2),

—  thir nghiém tinh tuyén tinh (5.3, phuong phép thay thé b sung 8.2.1}.
—~ tinh &n dinh trong thdi gian ngén (5.4),

—  thdi nghiém chiu kho trén thiét bi biénhddi (5.9),

82.1 Thif nghiém tinh tuyén tinh: y8u cu va phudng phap thay theé bd sung
Thif nghiém tinh tuyén t'nh phal duce thue hign theo 5.3,

Phudng phap thay thé bd sung la:

a) So sanh vdi khe hd cu

Phai kiém tra hé théng do dua vao sif dung khe ha cdu theo 8.5 clia IEC 60052. Phai thuc hién thir
nghiém val cac khodng khe nd (mg wdi cac gia tri nho nhat véa 19n nhat clia diy dién ap 13m viéc va 1ai
ba gia tri khodng khe ha dat twong d8i b&ng nhau gilta cac cic bién nay.

Phai thuc hign hoan chinh thi nghigém tinh tuy&n tinh trong thdi gian ngén sao cho diéu kién maéi trvang
khong thay déi va do dé khéng can phai thut hién viée hiéu chinh. Néu mbi trong s nam ty s6 gilta
dién 4p phéng dién danh thing cla khe hd vdi dau ra tiong dng clia hé théng do cén thif nghiém nam
trong phaim vi + 1 % gia 1t trung binh ciia ching thi hé théng co thé col la tuyén tinh.

b} Phuong phap ding cho thist bj bi&n d6i tu dién nhigu ngan

P&l v6i thist bi bign d&i lam it nhidu khéi dign ap cao déng nhat, phai thue hign thif nghism gém ba
birde sau day:

- thi! nghigm dién hinh trén thiél bi bién adi hoan chinh tuding dudng (¢& cée dién cuc cla thigt bl) nhue
qui dinh trong 5.3,

do dién dung cla timg khéi dign ap cao & nam gla trj dién &p qui dinh trong 5.3. Bién dung cla ting
khoi khéing duge thay déi qua £ 1 % Uén toan day dién ap,

cum thiét bi bi&n ddi phal khang 6 ving quang nhin thiy duge va nghe thiy duge 0 dién ap do
danh dinh,

¢} Sosanh vai dién ap vao clla may bién ap hodic tAng bién ap

Hé théng do phai dude ndi d8 do du ra ciia méy bién dp. DAu ra clia hé théng do phéi duce kiém tra
theo dién 4p vao cfa may bign ap. Phai thie hién thir nghiém & gia iri nhé nhit va 1on nhat cla day
dien ap lam viéc va & ba gid tri dién ap cach xdp xi bang nhau gilta cac cue. N8u mdi trong s6 nim ty
sd dign ap do dugc vai gia tri dién &p ddu vao tyong (ng ném trong pham vi = 1 % gia tri trung binh cla
chung thi hé& théhg do ¢o théd coi 1A tuyén tinh,

CHO THICH Cdn chd v &&n khd néng thay i tf sd dién ap cla may bign ap do i va d4c tinh phi tuyén cla

mach {0,
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d) So sanh vdi d3u ra cda thigt bl do trudng dign

H& théng do phai dudc kiém tra dua vao dung cu do trudng dign dudc bé trf d& do trugng ty 1€ vai dign
ap do duge. Dung cu do lruong dien duge sif dung theo yéu cau lien quan clia |[EC 60833, Phai tién
hanh thif nghigém & gia tri nhd nhat va 18n nhat cba déy dién ap lam viéc va d ba gia tri dién ap cach xap
xi bang nhau gila cac cuc, Néu mbi trong s8 nam tv sd gilta dién ap do dugc vdi truong dién do duge
fuong (ing ndm trong pham vi = 1 % gia tri trung binh ciia ching thi hé théng do cd thé coi la tuyén tinh.
8.2.2 Xac dinh hé s5 thang Go cla vén mét dinh

Hé s thang do phai dude xac dinh bang cach sif dung dién ap hinh sin cho trdc 6 tin sé danh dinh.
CHU THICH: Dung ou chi thi k}\ﬁng phai 1A vAn mét dinh duge hidu chudn theo IEC 60051,

8.3 Thir nghiém tinh ndng trén hé théng do

Phai xac dinh hé sd thang do an dinh theo 6.2.

8.4 Kiam tra tinh ning

(Cac) hé s6 thang do clia hé théng do dude cong nhan phal duge kidm tra bang mit trong cac phuong
phap dudi day.

a) Kiém tra hé sf thang do cla cac thanh phan

(C4c) hé sé thang do cha ling thanh phiin ¢d thé dugc ki€m tra béng cach sit dung thigt bi higu chuan
h&n trong hofic bén ngoai ed do khéng dam bio do nam trong pham vi + 1 %. Néu chenh |éch giire
timg hé s& thang do so v&l gid tr trudic d6 cla né khéng 16n hon + 1 % thi hé s6 thang do an dinh dude
|5y 12 vAn con hiéu lyc. N&u ¢ chénh fdch bét ky vuot qua 1 % thi khi b phai xac dinh mot gid tri méi
cho hé s& thang do 4n dinh (xem doan thir ba cla 4.2).

b) Kiém tra hé sé thang do cua hé théng do

Phai thuc hign vigés so sanh véi hé théng do dude cong nhan khac theo qul trinh clia 6.2 &) hodc béng
thigt bj do chuéin IEC sif dung theo [EC 60052,

Néu chénh léch gilra hat gia tri do duge ndm trong pham vi £ 3 % thi hé s thang do dn dinh dydc Iy la
van con higu |uc, Khi chénh 1&ch 1én han thi phdi x4c dinh fal hé s& thang do an dinh (xem doan thir ba
clig 4.2).

8.5 Thiét bi do chuan theo IEC

Khe hd cau, dugc st dung theo IEC 60052, la mét thiét bi do chudn IEC dai véi g4 tri dinh c6 d6 khong
dam bao do ndm trong pham vi x 3 %.
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9 Po dién ap xung sét
9.1 Yéu cdu dai vai he theng do dinge céng nhan
Yéu ciu chung 13 dé:
- do gia tri dinh cla cac xung toan sang voi do khong ¢dm bao do 18ng trong pham vi+ 3 %,
— dogia tri dinh cia xung cat 6 db khéng dam béo do t8ng e phu thudc vao thdi gian ct T, nhu sau:

d6i vai xung céit 6 ddu séng e<+5%
(0,5ps < T <2 ps)

doi v xung cAt O dudi séng e<+3 %
(i vil T, = 2 ps)
- do cac thang s& thai gian xac dinh dang séng véi dé khdng dam bao do téng trong pham vi £ 10 %,
do cac dae dong cd thé x8p chéng I1&n xung d8 dam bao ring ching khong vuot qua céc mide cho

phép néu trong TCVN B08Y-1 (IEC BOGBO-1).

CHU THICH 1; Xung c8t ¢é T, < 0,5 us dang duge xem xet,
CHU THICH 2: Tidu chufin ndy khang dua ra khuy&n cao d6i woi phép do syt 4p .
9.1.1 9% on dinh cla hé s6 thang do

Hé s& thang do cla thiét bj bign ddi va hé thdng truyén din khéng dugc bién thidn qua + 1 % Géi vdi
day nhiét 45 méi truong va khe hd khéng khi néu trong ho sd tinh nang.

Dung cu do phéi phil hop véi IEC 790 ho#c IEC 61083-1.

91.2 Bap img ding

Bap (g ddng cia hé thdng do la thich hop doi véi phép do dign ap dinh va théng sd thai gian trong diy
dang song qui dinh treng hé sa tinh nZing khi:

— h&sé thang do khing ddi trong ede gifi han sau day:
trong pham vi + 1 % ddi voi xung toan séng va xung cét & dudi séng
trang pham vi £ 3 % ddi v8i xung ¢31 & diu séng

= dhkhéng dam bao do clia cac théng s& thai gian do duoe bing hé théng ndim trong pham vi + 10 %,

D& 14 tao céc dao ddng cb thé x&p chéng I&n mdt xung, gidi han lidn quan d8n tan s6 gid han trén f
ciia hé théng do hodic thai gian dap (ng timg phan T, phai la:

f, > 5 MHz hodc T, < 30 ns, déi vdi cac dao d@ng d dinh

f, > 10 MHz hoac T, < 15 ns, ddi véi cac dao dong d ddu s6ng
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Trudce kia, mot hé théng do duge ding ¢é do tat cd cac dai Wdng yéu cdu, nghia la gia bij dinh, thang s6
thdi gian va cac dao ddng. Tuy nhién, nhiéu hé théng dude cbng nhan d6i vai cac phép do gia tri dinh
va thong sé thai gian tai khong thé dudc cong nhén dbi vai phép da dao ding. Trong truéng hop nay,
mét hé thdng do cb thé duge cdng nhan déi véi cac phép do gia trj dinh va théng sd thai gian trong khi
mdt hé thdng phu dutge cdng nhén dai vii céc phép do dao dbng (& dign ap thap han néu cén).

9.1.3 Néi vi ddi tuong this nghiém

Thiét bi bign &6i phai duge ndl truc tisp dén cac ddu ndi cla d61 tuong thir nghiém. Khéng dude ndi thigt
bi bién déi gira nguén dieén ap va déi lugng the? nghigém. Day dan d&n thiét bi bién ddi chi dudc mang
dong dién dén hé théng do. Thiét bi bién ddi can duoe dat sao cha ghép néi gilte mach thir nghism va
mach do & khéng dang ké.

9.2 Thirnghiém chap nhan trén céc thanh phin déi véi hé théng do dudc cong nhan

Cac yéu cau cia thif nghiém difn hinh c6 thé duge thda man bing thit nghiém trén khéi cing kiéu hose
di ki cd dude tif dif ligu clia nhé ché tao. Phai thug hién thir nghiém thudng xuyén trén méi khdi. Xem
chi ti€t d diéu 5 va cac ngoai 18 6 4.4.2.

Thanh phén cla hé théng do phai thda man cac yéu ciu cia thir nghiém dién hinh v& thi nghiem
thudng xuyén sau day;

Thir nghiém dién hinh:
anh hudng cla nhiét 46 18n thist bl bién déi va hé thdng truyén dén va 1én cac hé s thang do (5.6),
tinh &n dinh trong thoi gien dai (5.5),
— anh hudng do khodng cach gan (néu £0 yéu cau) (5.7),
~ thir nghiém chiu &m ho&c chiu nhidm bén trén thigt bi bi€n d8i (néu cb yéu ciu) (5.9),
- thi nghiém nhigu trén hé thong truyén dan cb cac phan tir hoat dong (6.4),
- dap Ung dang {5.8).
Thit nghiém thudng xuyén:
— xac dinh he s8 thang do (5.2),
thir nghiém tinh tuy&n tinh (5.3, phieng phéap thay thé bd sung 8.2.1),
tinh én dinh trong thai gian ngén (5.4),
~ thif nghiém chiu kho trén thigt bj bién d8i (5.9).

824 Thif nghiém tinh tuy&n tinh: yéu cdu va phudng phap thay thé bé sung

Thir nghiém tinh tuyén tinh phai duge thie hign theo 5.3, sif dung timg cue tinh ma ha théng duoe cing
nhan va xung set cd dang séng don. CG the sir dung cac xung sét todn séng 48 thist 1ap tink tuyén tink
chia hé thdng do ddi vdi xung set cat.

Phutong phap thay thé bd sung la:
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al S0 sanh vdi khe hd ciu

Phéi ki€m Ira hé& thong do dufa vao sif dung khe hd cau theo 9.5, Phéi thuc hién thit nghigm vé&l khoang
khe hd img véi cac gia tr| nihd nhél va |60 nhdl clia day dién ap lam vide va tai ba gia tri khe hé tudng
dai bang nhau gita cac cyc bién nay.

Phei thuc hién hoan chinh thir nghigm tinh tuyén tinh trong thei gian ngén sao cho diéu kien méi truéng
khéng thay déi va do d6 khéng cdn phai thuc hién viéc hidu chinh. NEu mdi trong s nam ty s& giita
dién ap phéng dién danh thiing cha khe hd cdu véi dau ra Widng dng elia hé théng cén thir nghigm nam
trong pham vi £ 1 % gia tr lrung binh cla ching thi hé théng cb thé col 13 tuyén tinh.

b) Phuong phap dung cho thidt b| bisn &8i nhiéu phan

DGi vbi hist bi bién &6t gém nhidu khéi dién ap cao déng nhat, phai thyc hign thir nghiém gém ba bufc
sau day:

~ thit nghiém dién hinh trén thiét bi bién d6i hoan chinh twong ducng (c6 cac dien eue cla thiét bi)
theo 5.3,

—  thit nghigm linh tuyén tinh ca mai khéi theo 5.3,

~ cym thiét bj bign d6i phai khéng cé véng quang nhin thdy dugc & dign ap de danh dinh,

¢} Sosanh vl dién ap nap ciia bt tao xung

Hg thtng do phai duoc kidm fra dua vio dién ap nap clia bd teo xung. Phai thic hign thir nghiém & gia
tri nha nhat va Gn nhét cla day dién ap {am viée va & ba gia tri dién ap cach xap xi bang nhau gilta cac
cuc. Néu mbi trong G nam ty s6 dign 4p do dugc véi gia tif dién &p nap Wong dng ném trong pham vi
= 1 % gia tij trung binh cia ching thi hé théng do ¢ thé coi 1a tuydn tinh.

CHU THIGH: Trang phuong phap nay, céc déu kién nap trong thii didm kndi dong olia ba tao xung cén gidng nhau.
d) So sanh véi dau ra cha dung cu do trudng dién

He théng do phai duge ki€m tra dia vao dung cu do trudng dién duge bé tri A€ do trudng 1 18 vdi dign
ap do dugs. Phai tién hanh thi nghiém d gi4 tri nhd nhat va 16n nhat cla day dién &p 1am visc va & ba
gia Iri dién 4p cach x&p xI bing nhau gia cac cyc. Nau méi trong s6 ndm 1y s& gliva dién ap do dudc
véi truéng dién do duoc Wong dng ndm trong pham vi £ 1 % gid tri tring binh cida ching thi he théng do
cé the coi la tuyén tinh.

9.3 Thi nghidm tinh ning trén hé théng do

Phai thue hién céc thit nghigm sau day,

- xac dinh hé s& thang do &n dinh (9.3.1),
~ daping déng (9.3 1),

- thl nghiém nhigu (6.4),
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631 Xac dinh ha sd thang do &n dinh va (céc) mac danh nghia (dap Ung déng)
a) Phuong phap chufn

Hé sd thang do &n dinh va dap Ung dbng cda hé thdng do phai dugc xac dinh bang cach so sanh vdi hé
théing do chun, sif dung qui trinh cho trong 6.2 a) va 6.3 a). Mdc danh nghfa phai duge x4c dinh bang
cAch s dung cAc xuhg cb hai dang séng khac nhau sao cho:

B43i véi xung toan séng va xung cit d dudi séng:

— 1hdi gian ddu séng ngén hdn cho b, (xem 3.6.1],

—  thdi gian d&u sdng dai hon cho t,, (xem 3.6.1},

- ¢A hai dang séng nay cdn co thdi gian dai nhit 6€n nita gia tri (xdp xi) ma hé thdng de dudc cong
nhan.

Pl vai xling cat ¢ diu song:

—  thai gian tdi thai diém cat ngdn hon cho L., (xem 3.6.1),

—  thdi gian t6i thai Giém cét dai han ¢ho £, (xem 3.6.1).

V&t cach khae, cb thé sl dung mat trong cac thit nghigm sau day:
b) Phép do so sanh sir dung xung ¢b dang song dan kém them phép do dap tuyén bac thang
Phai thite hién phép do so sanh dua trén hé thdng do chuén theo 6.2 a) va 6.3 a) s dung cac xung
t0an $6nhg c6 thdi gian ddu séng T,., va thai gian t6i nla gia tri xdp xi bang thai gian dai nhat toi nifa gia
tri Tamae MA hé théng do dudc céng nhan,
Ngoai ra, dap tuyén bac thang cla hé thdng do phai duge do theo 5.8.2. {Cac) mdc chudn clia (cac)
mée danh nghia ma hé thdng do duge §éng nhan khong duge sai khac so vdi gia tri clia dap tuyén bac
thang tai thdi gian T, qua:

+ 1 % 48 véi xung toan song va xung cat & dudi séng

+ 3 % 461 véi xung cit & dau song
ho#c néu cb cac dao déng cao t&n trén dép tuyén bac thang d mac danh ngha dé thi phai chimg to réng:
— thdi gian dat t, nhé hen £, 651 vai xung toadn séng va xung cat,
— 1hdi glan gap tng du Tx() nhd hon #200 trong loan b mdc danh nghia déi véi xung cat 0 dAu song.
Dap luydn bac thang khong duge thay dgi qua 5 % trong day tir £, 38N Tyme. trong 40 Tan,, fa théi gian
¢ai nhat dén nita gia tri ma hé théng duoc céng nhan.
c) Be hé sd thang do clia thanh phén va xéc dinh théng s& dap tuyén tir dap tuyén bac thany
Hé =4 thang do 4n dinh ciia hé théng do phal duge xac dinh theo 6.2 b},
Bap luyén bac thang clia hé théng do phéi dugce do theo 5.8.2. Pap tuyén bac thang nay phai khong dsi
trong pham vi = 1 % b t,, dén thoi gian tudng duong T: clia dang song ding cho phep do hé s0 thang
do 4n dinh {(xem 3.7.13).
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Béi vbi xung todn séng va xung cit J dudi song, dap tuyén bac thang phai khéng ddi trong pham vi
= 1 % d6i v&i méc danh nghia. Mat cach khdc, néu cb céc dao dfng cao 1 trén dap tuyén bac thang
thi phai dii 38 chitng 1O réing thei gian dat ¢, nhé hon t,,. DS vdi xung cit & d8u sang, dép luyén béc
thang phai khéng d6i trong pham vi + 3 % trong mdc danh dinh nay. Cach khac 14 néu cd ec dac dong
cao tén trén dap tuyén bac thang thi phai dii 38 chimg to rang gid tri tuyat d6i clla thoi glan dap dng du
T«t) nhd hon #1200 trong toan bd mdc danh nghia ndy.

Ngoai ra, dap luyén bic thang khdng dudc sai I8ch so véi mirc chusn qua 5 % d6i vai thdi gian déi nhat
dén nita gia i ma wiéc cdng nhan yéu ciu.

CHU THICH: Cac khuyén cdo dusi day duoc cung clip 36 trg gidp phong thir nghidm trong vic danh gid hé thing
do. Cin nhin manh réng su phi hop véi cio khuydn c40 ndy khéng phai 12 4l trong mei trudng hop (va khéng
phai [ubn cén thiét) 4€ dAm bdo cac @4c tinh ddng thich hap tlia hé thong do.
Khi do cac xung toan stng vé xung cit & dudi séng v6l thdi gian diu s6ng T,, mirc virer qué § va Moi gian dép
(mg timg phéin T, ¢dn phii sac cho B va T./T, ném trong pham vi dign ieh gach chéo cla hinh 4,
Khi do xung cit & €8u séng trong déy thai gian cdt T, cin xem x&t, cln thda man céc diéu kisn sau day:
- thdi gian d&t phéi sao cho:
ST,
- thoiglan dap (ng thuc nghiém T, va thai gian dép (ng img phén T, phai sao cha!
T.-D03T.sT, S003T,
- vA théi gien méo Yan ddu T, cfin phii nhd sao cho
T, <0005T,
Khi st dung dap 1uy&n bac thang dé danh gia cic dic tinh ciia hé théng do, hd sd tink ning phai bao
gom:
~ o $0 vé dap tuyén bac thang don vi, vbi chi 56 ciia O, va dudng thiing nam ngang mg véi méi mic
chuén,
- géticlaT,. T fvaB.

9.3.2 H so chudn (tuy chon)

Khi cén thi§t &€ sir dung trong cac kidm tra tinh n&ng, d&p tuvén bdc thang ciia hé théng do phai duce
ghi lai theo phudng phéap cda 5.8.2. Diéu nay phai duge néu trong hé so tinh nang dé sit dung nhu bd
sd chudn ("dc frung riéng”) dé cho phép phat hién céc thay a8l trong dap (mg dong d cac kiém tra tinh
nang tiép theo (xem 9.4.1).

9.4 Kidm tra tinh ning

9.41 Kiém tra hé s& thang do va dap ng déng

{Cac] hé s§ thang do va dap (g dbng ciia hé théng do duge cong nhan cb thé duoe kiém tra bing mét
frong cac phuang phap dudi day.
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a) Kiém tra hé s6 thang do clia cdc thanh phdn va dap tuyén bac thang cia hé thong do

(Cac) hé sb thang do ciia timg thanh phdn phai duce kiém tra bing cach st dung thigt bi higu chuan
bén trong hodic bén ngoai cd a5 khong dam bao do ndm trong pham vi £ 1 %. Néu chénh 1&ch gilta cac
hé sa thang do sa vdi gia tri trude do cla ching khang 1Gn hon 1 % thi hé s& thang do an dinh dudc |8y
ia van con hidu e, Néu cé chénh |&ch bat ky vuot qua =1 % thi khi &6 trong th nghiém {inh nang phai
xéc dinh mét gia tr mdi cho hé s thang do &n dinh (xem doan thif ba cla 4.2).

Trong méi lan kiém tra, phai ghi lai dap tuyén bac thang theo cling mat céch va trong cling mach dign
nhv da duoc st dung @8 c6 duge hd so chudn (xem 9.3.2). HE so dép tuyén bac thang phai dude so
sanh vél cac hé s ti nhimg 1&n kiém tra trude db. C6 thé cb cac thay d8i nhd gilia cac lan kitm tra va
pham vi thay 48i chdp nhan dude phai duge thiSt 18p tir nhimg 1&n kifm tra d4u tién. Moi thay dgi 16n
phai duge nghién clu vé phéi thue hign thir nghiém tinh néng.

b} Sosanh vdi hé théng do dugde cong nhan

Phai thue hién viéc so sanh vdi hé théng do duge cong nhan khac (hoac hé théng do chudn) theo qui
trinh néu tfrong 6.2 a) va 6.3 a) vdi dang séng don nhung cé thé chon s6 ivong xung sU dung. Néu
chénh léch gitta hai gia tri hé s6 thang do do dude nhd han 3 % thi hé s& thang do dn dinh duge 1y van
cdn higu lyc.,

Khi chénh léch 1&n han thi trong thr nghiém tinh n&ng phéi xac dinh mot gia tri mdi cho hé sé thang do
an dinh {(xem 4.2). Gia tri clia limg théng s6 thdi gian phai nam trong pham vi = 10 % gia tri twang Ung
do dugc bang hé thdng do kia. Khi cé chénh léch bat ky 1n han 10 % thi trong thir nghiém tinh nang
phai xac dinh glé tri mdi cha gidi han cla mic danh nghla (xem doan thir ba cla 4.2).

c) Kidm tra hé sé thang do bang khe hd c4u va do dap tuyén bac thang cla hé théng do

Thuc hién viéc so sénh bing khe hd cdu theo 9.5 N&u chénh léch gilra hai gia tri hé s6 thang do do
duoc khang I6n hon 3 % thi hé sd thang do an dinh dugc lay van con higu [ve. Khi chénh [éch lgn hon
thi trong thir nghiém tinh ndng phal xac dinh mot gia tri m&i cho hé s6 thang do an dinh {xem doan thir
ba slia 4.2),

Trong mai 13n kidém tra, phai ghi lai dap tuy&n bac thang theo ciing mt cach va trong oling mach dién
rhu g4 dude sif dung d€ thu dude hé so chuln {(xem 9,3.2), H8 so dép tuygn bac thang phai dude so
sénh val céc hd so tir nhimg 1&n kiém tra rude 86, Ca thé cé céc thay d8i nhd gitia cac 1an kiem fra va
pham vi thay d8i chap nhan duoe phai duge thidt [4p tir nhing ln kiém tra dau tién. Moi thay d8i 16n
phai dude nghién cliu va phai thue hién thit nghiém tinh nang.

9.5 Thiét bj do cl'_turﬂn theo IEC

Khe hd cdu, bitc xa bdi fia Iia hd nhung khang theo IEC 80052, 13 mat thiét ki do chudn IEC dé do gié
tri dinh cla xung sét tiéu chudn, ¢6 49 khong $am bao do khong vugt qua + 3 %, Blc xa i dén fia cuc
tim khéng dude coi la thich hop.
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10 Bo dién dp xung déng cat
10.1 Yéu cdu dﬁil vdi hé thong do dudc cong nhén
Yéu cau chung a dé

do gia tri dinh cda ca¢ xung déng cét véi dd khéng dam bao do thng trong pham vi £ 3 %,
_  do cac théng s thl gian xac dinh dang s6ng ¥&i 4§ khéng dam bao do 18ng trong pham vi + 10 %.

10.1.1 B5 8n dinh clia hé s& thang do

M& s thang do ciia thiét bi bigén d8i va hé thdng truyén dan khéng dudc bién thign qua + 1 % doi vai
day nhiat d5 mal Iruiing va khe hé khang khi néu trong hé sa tinh nang,

Dung cu do phéi phit hop véi IEC 790 hodc 1EC 61083-1,

10.1.2 Pap {mg dong

Pap Ung dong clia hé théng do 1a thich hop khi:
h& s& thang do kndéng ddi trong pham vi £ 1 % trong day dang xung qui dinh trong hd sd tinh nang,
dé khéng dam bao do t8ng clia cac théng s6 thdi gian do duge ndm trong pham vi+ 10 %,

10,1.3  Né&i vai dét wong thir nghiém

Hé thang do duge cang nhan phéi duge ndi truc 1i€p dén cac dau ndi ciia ddi trong thir nghiém. Nguoc
véi phép do xung sét (xem 9.1.3}, hé thdng do ¢b tha dudc dat gilfta ngudn dién ap va déi tugng thir
nghiém. Ghép néi gita mach thir nghiém va mach do cdn phéi khong dang k.

10.2 Thir nghi@ﬁl chép nhén trén cic thanh phin dai véi hé théng do duge céng nhan

Cac y4u céu ciia thi nghiém dién hinh ¢ thé dugc théa mén bang thir nghiém trén khéi eling kidu hodc
déi khi cé dudc tir dir ii8u cia nha ché tao. Phai thue hign thil nghiém thuéng xuyén trén moi khoi. Xem
chi tiét & diéu 5 va cic ngozilé d 4.4.2,

Thanh phin cla hé thdng do phai thoa man cac véu ciu clia thir nghiém dién hinh va thir nghiém
thudng xuyén sau day:

Thit nghiém dién hinh:

- anh hudng cla nhiét d 1&n thiét bj bién doi va hé théng truyén dan va lén cac hé s0 thang do (5.6).
_tinh &n dinh trong thasi gian dai (5.5),

—  &nh hudng do khodng céach gén (néu cb véu cau) (5.7),

- thit nghiém chiu &m hoac chiu nhidm bén trén thiét bi bign 48! (n€u co yéu cdu) (5.9),

~  Ihif nghiém nhiéu trén hg thdng truyén dan cé cac phan t hoat déng (6.4),

- @ap ing-dong (5.8).
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Thir nghiém thudng xuyén:

xac dinh hé s6 thang do (5.2),
— thirnghiém tinh tuyén tinh (5.3, phudng phap thay th& b8 sung 10.2.1),
— tinh 8n dinh trong thai gian ngdn (5.4),

thif nghiém chiu kho 1rén thiét bj bién déi (5.9).

10.2.1 Thirnghiém tinh tuyén tinh: yéu cau va phirong phap thay thé bs sung

Th nghigm tinh tuyén tinh phai duge thyc hign theo 5.3, sir dyng timg cuc tih ma hé thdng duoe céng
nhan va xung déng cil oo dang sbng don,

Phudng phap thay thé b éung 1a:
a) So sanh cd khe hé cdu

Phai kiém tra hé théng do dua vao khe hd cdu theo 10,5, Phai thuc hign thi ngnigm vai kh;_n_éng khe hé
g v& cac gia tri nho nhat va Idn nhat cla day dién ap lam viéc ciia hé théng va tai ba khodng khe hi
dat tuong ddi béng nhau gilta cac cuc bign nay. Phai thuc hién hoan chinh thir nghiém tinh tuy&n tinh
trong thdl gian ngan sao cho digu kién moi trdéng khong thay déi va do db khéng cén phai thue hién
viec hieu chinh. Néu mdi trong s8 nédm 1y s gitia dién ap phong dién danh thiing etla khe hd cau vai
d3u ra fung ing cia hé thdng can thiy nghiém ndm trong pham vi + 1 % gia U trung binh cda chang thi
hé thdng co thé col 1A tuyén tinh.

b} Phuong phap ding cho thidt bi bign ddi nhidu phdn

DI véi thiét bi bign d6i gém rhigu khdi dong nhal, phal thue hién thr nghiém gém ba budc sau day:

thi nghiém dién hinh trén thiét bi bién &8i hoan chinh tugng duong (c6 cac dién cue cla thiét bi) b
qui dinh trong 5.3,
- do hé s6 thang do cia ting khdi & nam gia tri dién ap qui dinh trong 5.3. Heé s6 thang do cla timg
khdi khong ditoc thay déi qua £ 1 % trong toan bd day dién ap,
~ cum thiét bi bign doi phai khong o6 vang quang nhin thay duoe & dién ap do danh dinh.

¢} S0 sanh oo dign &p nap clha bo teo xung

He thdng do phai duge kiém tra dua vao dién 4p nap clia b tag xung. Phai thuc hién thir nghiém & gia
tri nh& nhét va 16n nhét clia day didn ap lam viec va @ ba gia irj dién ap cach x&p xi béng nhau gifta céc
cyc. Néu méi trong s6 naim ty s6 gilta dign ap do dudc véi gia tri dién 4p nap tudng (ng ndm trong
pham vi = 1 % gia tri trung binh cla chiing thi hé théng do cé thé coi la tuyén tinh.

CHU THICH: Trong phutng phap nay, ede diéu kién nap trong thai diém khd dong cla b tao xung cdn gidng
nhau,
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d) So sanh co ddu ra cha dung cy do tryong dién

Hé théng du phai duge kiém tra dya vao dung cy do trugng dign duoc bé tri dé do ty 1@ trudng vai dién
ap dioc do. Phai lién hanh thl nghiém @ gia tri nhd nhat va 1on nhit clia diy digén ap lam viéc va d ba
gié tri di¢n ap cach Wwong d6i bang nhau gilfa cac cut bién nay. Néu mdi trong s6 nam ty sa gilfa dién
ap do dﬁgc véi trudng dién do dugc tuong {mg n&m trong pham vi + 1 % gia 1 trung binh cda chung thi
hé théng do dudc coi 'a tuyén tinh,

10.3 Thir nghiém tinh ning trén hé théng do
Phai thuc hién cac thir nghiém sau day:

~  xac dinh hé s6 thang do dn dinh (xem 10.3.1),
— dap ima déng (xem 10.3.1),
—  thir nghiém nhidu {xem 6.4).

10.3.1 Xac dink hé s6 thang do An dinh v& (cac) méc danh nghia (d4p img déng)
a) Phuong phap chudn

Hé sd thang do dn dinh va dap (ng déng cla hé théng do phai dude xac dinh bang cach so sanh vai hé
thong do chudn, s dyng qui trinh cho trong 6.2 a) va 6.3 a). M8c danh nghfa phai duoc xac dinh bing
céch slf dung céc xung co hai dang séng khac nhau sao cho:

- thdi gian téi dinh (hoc thai gian d4u séng) ngdn hon cho £, (xem 3.6.1),

- thai gian tdi dinh (hodic thdi gian dau séng) dai hon cho t,,,. (xem 3.6.1),

- ca hai xung ndy cén b thai glan dai nhat dén nita gié tri (hode thdi gian trén 90 % hoadc thai gian tai
"khong") (xdp xiy ma hé théng do duge cong nhin.

Mot cach khac, cb thé st dung mét trong cac thlr nghiém sau day;

b) Phép do so sanh sif dung xung cb dang séng dan kém thém phép do dap tuyén bac thang

Phai thuc hién phép do so sanh béng dang séng don difa trén hé thdng do chudn theo 6.2 a) va 6.3 a)
sif dung cac xung toan sdng cb thai gian tGi gid tri dinh T, (ho#c thoi gian ddu séng T} va théi gian
t6i nifa gia tri (hodc thoi gian trén 80 % hofic thai gian 141 "khong”) xap xi béing thai gian dai nhél t4i nira
gia tri {hogc thai gian rén 80 % hodc thdi gian tai "khong”) ma hé théng do duge cdng nhan. '
Ngoai ra, d4p tuy8n bac thang clla hé thdng o phai dude ghi theo 5.8.2. (Céc) mic chudn cia {cac)
médc danh nghia ma hg théng do dugc cong nhan khéng dugc sal khac so vdi gia trj clia dap tuyén bac
thang tai thoi gian T, (ho&cT .. qua £ 1 %. Cach khac la khi cd cac dao dong cao tan trén dap tuyén
bac thang d méc danh nghia do thi phai ching 10 rang thdi gian dat ¢ nhd han &,

Dap tuyén bac thang khong dude thay ddi qua 5 % doi vdi cac thal gian dén thai gian dai nhal 1G6i nia
gié tri (hodc thai gian irén 90 % hod#c thdi gian 16i "khéng") ma hé thdng dugc cdng nhan.
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c) Bo hé sd thang do ciia thanh phén va xéc dinh théng s& dap tuyén tir dap luy€n bac thang

Hé s6 thang do &n dinh cba hé théng do phél dugc xdc dinh theo 6.2 b). DAy didu kién iam viéc trong
thir nghiém phai duge néu trong hd sa tinh ning.

Bap tuyén bac thang cla hé thdng do phai duge ghi theo 5.8.2. Dap tuyén béc thang nay phai khong
d&i trong pham vi £ 1 % tir £, 3&n thai gian tvong dudng T {xem 3.7.13) clia dang séng diing cha phép
do hé s& thang do &n dinh. Ngoai ra, dap tuy&n bac thang phdi khéng ddi trong pham vi £ 1 % trong
toan b6 mdc danh nghia v& khéng duac thay ddi qua 5 % 861 véi cac thai gian dén thdi gian dai nhat i
nita gia tri (hofic thoi gian trén 90 % ho#c thdi gian tdi “khéng”) ma viéc cong nhan yéu cau.

Thai gian dat &, phai nhd hon 10 ps.

d) Ba hé s& thang do &n dinh b&ng dién ap cao xoay chiéu kém theo phép do dap tuyén béc thang

H& s& thang do clia hé théng do phai dudc xac dinh theo qui trinh ¢la 6.2 b), sif dung dién ap cao xoay
chidu va dap tuyén bac thang clia hé théng do phéi duge do theo 5.8.2. Bép tuyén bac thang nay phai
duoc @3t trong pham vi + 1 % va duy t trong pham vi £ 1 % tir £,,, d&n thdi gian tuong duong T cla
dang séng dung dé xac dinh hé sd thang do.

Thai gian g4t §, phai nhé hon 10 ps.

Khi sit dung dap tuyén béc thang d€ dénh gia cac d4c tinh clia hé théng do, hd se tinh nang phai bao

3

gom:
- hd so v8 dép tuyén bic thang don vi, val chi s8 clia O, va duéng thang ndm ngang ing vdi méi mifc
chudn,

— gatricoat,.
10.3.2 Hd& sd chudn (tuy chon)

Khi cén thiét dé st dung trong cac kiém tra tinh nang, dap tuyén bac thang ctia hé théng do phai dugce
ghi lai theo phudng phap chia 5.8.2. Biéu nay phai dudc néu trong hé so tinh néng d8 sir dung nhu hd
sd chudin ("6ac trung rigng”) 4é cho phép phat hién cac thay ddi trong Gap (ng ddng @ cac kiém tra tinh
nang tigp theo (xem 10.4.2).

10.3.3 Thi nghidm nhidu

Thif nghiém phai duace tién hanh theo 5.5.4.

10.4 Kiém tra tinh niing
10.4.1 Kidm tra hé s6 thang do

Hé s6 thang do cilla hé théng do duge cong nhén cd thé duge kidm tra béng mét trang cac phuang phap
dué| day.
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a) Kiém ra hé 8 thang do cha cac thanh phén

(G4c) hé s& thang do ciia timg thanh phan phai dugc kigm tra béng cach sif dung ba higu chudn trong
ho&e ngoai co sai s8 nam trong pham vi + 1 %, Néu chénh [gch gitta cac hé 58 thang do so vai gia iri
trutic 36 cla ching khong 16n hon + 1% thi hé sé thang do dn dinh dude 13y 1a van con higu Iye. Néu
c6 chénh (Bch bat k¥ vugt qua =1 % thi phai xéc dinh mét gia ti mdi cho hé s6 thang do an dinh (xem
doan thir ba cia 4.2).

k) Kiém tra hé s thang do clia hé thdng do

Phai thifc hién vigc so sanh vdi hé thdng do dugc céng nhan khac (hodc hé théng o chudn) theo qui
trinh néu trang 6.2 a) hoAc bing khe ha ciu theo 10.5 (chi rigng hé s4 thang do).

N&u chénh Igch gilfa hai gia tri dinh do duge khéng 6n hon 3 % (5 % khi sif dung khe hés c8u) thi hé s
thang do &n dinh duge 18y van con hiéy luc. Néu chénh l&ch 1én han thi trong thif nghiém tinh néing phai
xac dinh mot gid ti mai cho hé $6 thang do &n dinh (xem doan thir ba cia 4.2).

Gia tri clia timg théng s6 thai gian phai nam trong pham vi + 10 % gia tri tuong (ng do dugc bang hé
théng do Kia. Khi ¢4 chénh Iach bat ky Ién hdn 10 % thi lrong thil nghiém tinh nang phal xac dinh méc
danh nghia (xem doan thif ba cla 4.2).

10.4.2 Kiém tra dap img dong

Trong mdi 1dn kidm tra, phai ghi lai d2p tuyén bac thang theo cling mét cach va trong ciing mach dién
nhu d3 duge st dung d€ thu duge hd s chudn (xem 10.3.2 va phu luc C), HE sa dép tuydn bac thang
phéi dudc so sanh véi cac hé so tif nhithg I8n ki§m tra tnube d6, C6 thé ¢b cac thay d6i nhd gilia cac [&n
ki€m tra v pham vi thay d6i chép nhan dudc phai duge thidt 1ap 1 nhitng 1an kKiém tra dau tién. Mo
thay d8i 1én phai dige nghién cifu va phai thue l!:ien th{f nghiém tinh nang.

Cach khac 1a b thé ki€m tra dap (mg déng bing cach so s&nh voi hé théng do dugc obng nhén khac
{ho#c hé théng do chudn) sif dung qui trinh cda 6.3,
10.5 Thiét bj do chudn theo IEC

Khe hé cau, blrc xa vdi mot 15 tia sang nhung khong theo IEC 60052, [a mét thigt bj do chuan [EC dé do
gia tri dinh clia xung déng cAt tidu chudn, c6 dd khong dam bao do khong wugl qua £ 6 %. Blfc xa &
dt?m tia cue tim khéng dugc coi la thich hop.

Dién ap phong dién danh thing (gid tri 50 %) cla khe hd cdu @6i vdi xung déng cit duge Ay tir bang
diing cho xung sét cé clng cuc tinh cha frong IEC 60052.
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11 Bo dong dién xung

11.1 Yéu cdu doi véi hé théng do dude cong nhan

Yau cau chung la de:

~ do gid trl dinh v6i 4% khong ddm bao do tGng trong pham vi + 3 %,

~  docacthong s6 thai gian (xac dinh dang séng) vdi dg khéng dam béo do téng trong pham vi = 10 %,
- cho phep phat hién cac dao dbng x&p ching 1&n xung dong dién,

CHU THICH:. Trong thir nghiém di&n &p xung, d& phan gidi va kha nang {ai tao hinh dang cla dong dién gua d4i
tuong thif nghiém of thé r3t quan trong. Trong trudng hdp nay, yéd cdu vé cac théng &5 cin do phal do ban ky
thuat lién quen qui dinh.

t1.1.1 D0 8n dinh ciia hé s6 thang do

Hé s thang do cla thiét bi bién ddi va ha thdng truy8n dan khéng dide bisn thidn qua « 1 % d6i véi
day nhiét do mai lruing ndu trong ho sa tinh néng. .

Dung ci do phai phi hop véi [EC 790 hoac IEC 61083-1.

11.1.2 Bap (my dong
Pap Ung dong elia hé thang do Ia thich hdp dii véi day dang song qui dinh trong hé sc tinh nang khi:
— hé sé thang do khéng déi trong pham vi + 1 % trong mdi day dang séng,

— 8 khing dam bio do ciia cac thang s6 thdl gian do duoc ndm trong pham vi = 10 %.

11.2 Thi nghiém chap nhan trén céc thdnh phén déi vdi hé thong do dude cdng nhan

Cac yéu cau cia thif nghiém dién hinh cé thé duge théa man bing thir nghiém trén khal cling kidu hodc
ddi kh| co dirge tir dif lidu elia nha ché tao. Phai thuc hién thl nghigm thudng xuyén trén moi khdl. Xem

chi tigt J didu 5 va cac ngoai 18 6 4.4 2.

Thanh phan cla hé thdng do phai thda min cac yéu cdu clia cac thif nghiém dién hinh va thir nghigm

thuding xuyén sau day.

Thif nghigém dién hink:

— anh hudng cla nhidt d 1&n thiét bi bién ddi va hé thdng truy8n dén va 18n cac hé s6 thang do (5.6),
tinh 8n dinh trong thai gian dai (5.5),

- &nh hudng do khoang cach gén [néu co yéu cdu) (5.7),

~ thif nghigm chiu 4m ho@ic chiu nhidm bén trén thiét bj bign i (néu ¢6 yéu cau) (5.9).

—  thif nghidém nhigu trén hé théng truyén dan cb cac phan tr hoat ddng (5.4,

— Jap dng dong {5.8),

42



TCVN 6099-2 : 2007

Thir nghiém thuang xuyén:

- xac dnh hé so thang do (5.2),
thiz nghiém tinh tuyén tinh (5.3, phuang phép thay th& ba sung 11.2.1),
tinh én dinh trong thai gian ngén (5.4),

— thif nghiém chiu khd trén thiét b bién d8i (5.9),

11.2.1 Thi nghiém tinh tuy&n tinh: yéu cdu va phuong phap thay thé bd sung
Thi! nghiém tink tuy&n Unh phai duge thuc hién theo 5.3, s dung xung dong dién cb dang séng don.

Phuong phap thay thé b8 sung la:

Dang dén xung duge mang béi mat dign 1rd sun 1am ting nhiét 44 cla thanh phédn dién trd cha sun va
didu nay co thé thay dbi dang ké hé sd thang do cia sun. Pham vi clia dnh hudng nay va tinh phy
thubc vao déng dién cb thé duge thiét 1ap bang tinh toan néu da bigt hé s& nhigt d§ cla thanh phan
dien trd (xem phu lue D),

11.3 Thir nghigém tinh néing trén he thang do

Phai thuc hién cac thlr nghiém sau day:

- xac dinh hé s6 thang do &n dinh (11.3.1),
~ dapimg déng {11.3.1),

— thirnghigm nhifu (6.4),

11.3.1 Xac dnh hé =4 thang do n dinh va (cac) mdc danh nghfa (dép dng déng)

a) Phudng phap chudn 96 véi sun c6 dap tuyén bac thang déu

DG vdi sun cd dap tuyén bac thang déu, hé s8 thang do dugc xéc dinh bing phép do kha nang chiu
didn ap mét chidu sir dung clu hidu chudn va dap tuyén bac thang duge ghi lai theo 5.8.2. Néu dap
tuyén bac thang vé cd bén l& déu (nghia 1a mife vuiot qua nhd hon 5 % va céc dao ding nhd han 1 %)
va thai gian §ap (ng thue nghigdm Ty, (= T,) nhé hon 0,2 T, thi sun d6 14 thich hop.

CHU THICH: T, 1a thi gian d&u séng ¢ita xung dang dién ma vide odng nhan hi théng do. due trén sun, yéu céu,

b) Phuang phap chudn ddi vai cac thiét bi bién 43 khac

Hé s6 thang do &n dinh va dap (mg ddng cla hé théng do phai dugc xac dinh theo 6.2 a) va 6.3 a). Méc
danh nghia phal dudc xac dinh bang cach si dyng cac xung cé hai dang song khac nhau sao cho:

- thdl gian daw séng ngan hon cho &, (xem 3.6.1),

~ 1héi gian dau séng dai hon cho L, (xem 3.6.1),

— cé hai dang s6ng nay cén cb thal gian dai nhdt d&n nita gi4 ir] (x&p xi) ma hé thdng do dude cong
nh&n.

Mt céch khac, cd thé sir dung thir nghigém sau day:
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¢} Bo hé s thang do cda thanh phan va xac dinh thong s6 dap tuyén tir dap tuyén bac thang

Hé s thang do &n djnh clia hé théng do phai dugc xac dinh thee qui trinh trong 6.2 b).

f)ap tuyén bac thang cla hé thdng do phai duge ghi theo 58.2. Dap tuyén bac thang nay phai khong
doi trong pham vi £ 1 % tr ¢, @én thdi gian tuong diteng T¢ (xem 3.7.13) clia dang séng dung che phep
do hé sa thang do an dinh.

Dap tuyén bac thang phai khéng d8i trong pham vi + 1 % déi véi moc danh nghia.

Mét cach khac, néu oo cac dao déng cao tan trén Jap tuyén bac thang thi phai chimg 16 rang thdi gian
dat £ nho hon L,

Ngoai ra, dap tuyén bac thang khéng duae sai 18ch so vai mite chudn quéa 5 % ddi vai thai gian dai nhal
tdi nira gia 1] yéu cdu cho viée cong nhan.

Khi do dong dién xung tidu chudn véi thai gian ddu séng T,, mirc vuot qua b va thdi gian dap Ung timg
phén T, d4u tién cdn phai sao cho B va T,/7, ndm trong pham vi dién tich gach chéo cla hinh 4,

Khi sir dung dap tuyan bae thang dé dﬁnh gi4 cac dac tinh clia hé théng do, hd so tinh ning phai bao
gom:

~  hé 80 vé dap luydn bac thang on vi, vai chi &6 clia O, va dudng thadng ném ngang (g vdi moi mic
chudn,

~ giadtieha T, Ty t,vap.

11.3.2 H& sd chudn (tuy chon)

Khi e8n thiét &€ st dyng trong cac kifm tria linh n&ng, dap tuyén bac thang clia hé théng do phéi duge
ghi lai theo phuong phap cia 5.8.2. Biéu nay phai duge néu trang hd s tinh nang d€ st dung nhu hé
sd chudn {"d4c trung riéng”} 9& cho phép phat hién cac thay ddi trong dap (mg dong J cac kiém tra tinh
nang liép theo {xem 11.4.2).

11.4 Kiém tra tinh ning

11.4.1 Kiém tra hé sd thang do

Hé sd thang do cha hé théng do duge cling nhén co 1hé dugc kiém tra bang mét frong céc phuong phap
dudi day.

al Kiém tra hé sd thang do cla cac thanh phan

(Céc) hé s6 thang do clia timg thanh phan cé thé dude kifm tra bing cach sif dung thit bi hidu chudn
bén trong hodc bén ngoal cé d& khang dam bae do khiing vuot qua = 1 %. Néu chénh [&ch gilfa cac hé
s0 thang do so vdi gia b trudc 46 cla ching khéng 16n hon 4 1 % thi hg s0 thang do &n dinh dudc Iy 13
van edn higu lire, Néu cb chénh [&ch bat ky vugt qua = 1 % thi trong thif nghiém tinh nang phéi xac dinh
hé s6 thang do &n dinh (xem doan thir ba clia 4.2), '
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b) Kiém tra hé s6 thang do clia hé thong do

Phéi thize hién viét so sanh vii hé théng do dudc cong nhén khac thee qui trinh néu trong 6.2 a). Néu
chénh léch gilra hai gia Il do duge khdng ldn hon 3 % thi hé s& thang do &n dinh durde |dy van con higu
. NEU chénh lach I6n hon thi trong thir nghigm tinh nang phal xAc dinh mét gia i mai che hé sd
thang do &n dinh (xem doan th{f ba clia 4.2).

11.4.2 Kiém tra dap (ng déng

Trong méi 14n kiém tra, phéi ghi lai dap tuyén béc thang theo clng mdt cach va trong cling mach dién
nhu @3 duoc sir dyng @8 thu duge hd sd chudn (xem 11.3.2). HG so dap tuyéin bac thang phai duge so
sanh véi ¢Ac h o tir nhiing 14n ki€m tra trude dé. C6 thé cb cac thay d6i nhé giita cac lén kidm tra va
pham vi thay ddi chip nhan dugc phai duge thiét 1ap t nhimg (&n kiém tra dau tién. Moi thay aéi 14n
phai duge nghién cit va phai thye hign thr nghiém tinh nang.

C4ch khéac 1a c6 thé kifm tra dap dng dong bing cach so sanh véi hé thdng do dudc cong nhan khac
(hoZc hé thong do chudn) s dung gui trinh cla 6.3

12 Hé théng do chuan

12.1 Yéu cfu déi voi hé thdng do chudn
12.1.1 Dien ap mdt chidu

Hé th&ng do chufn ding cho @ién ap mét chidu phai cé @8 khdng dam bao do 18ng trong pham vi+ 1 %
trong day s(f dung cla hé thdng. B9 chinh xéc khéng dudc bi anh hudng bdi hé s6 nhdp nhé dén 3 %.

1212 Bién ap xoay chidu

Hé théng do chudn diing cha dign @p xoay chiu phai co 6 khong dim bao do t3ng trong pham vi
+1 % trong day s dung clia hé thdng.

1213 Dién &p xung todn song, xung sét cét & dudi song va xung d6ng cit

He théng do chudn ding cho diégn ap xung todn sbng va xung sét cit d dubi sdng phél c6 db khéng
d3m bdo do 18ng trong pham vi + 1 % d6i voi gia tri dinh cla xung toan sdng, + 5 % ddi vai thang s6
thaii gian trong d8y sl dung cla hé théng, con cac dao dong vavhcac dét bién phai duge ghi thich hop
(xem TCVMN 6099-1 (IEC 60060-1)).

1214 Xung sét cit d dau séng

Hé thdng do chudn diing cho xung sét cit & ddu song phai co do khong ddm bao do tdng trong pham vi
+ 3 % d86i véi gia tr| dinh va £ 5 % d5i v8i thong s6 thdi gian.

12.1.5 Dong dién xung

Hé théng do chudn d6i vai dong dién xung phai co dd khiing dam bdo do téng trong pham vi + 1 % &8
véi gia tridinh va = 5 % ddi vdi théng s6 thdi gian trong day sif dung ciia hé théng.
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12.2 Hiéu chuan hé théng do chuin

Su phil hop cita hé théng do chudin véi cac véu cdu lién quan cho treng 12.1 cila tiéu chudn nay phai
dudge chimg 16 bing th nghidm cla 12.2.1. Cach khac A ¢é thé sir dung thir nghiém cla 12.2.2.

12.2.1 Phuong phap chudn: phép do so sanh

Sy théa man vé tinh nang cla hé théng do chuén phai duge chimg 1 bang cac phép do so sanh & dién
ap cao hodc dong dién Idn trén hé thdng do chudn ma ban than hé théng cb kha nang truy nguyén ti

¢ac so sanh quée gia hosic qudc 18,

Hé sé thang do cliz hé thong do chufn phai dudc thiél |ap véi 46 khong dam bao do trong pham vi
= 0,5 %.

12.2.2 Phuong phap thay thé: Bo hé s8 thang do va danh gia thong s6 dap tuyén

Hé s& thang do cla hé th8ng do chudn phai duoc thiét 1ap véi 85 khing dam bio do trong pham i +
0.5 % theo qui trinh cho frong 6.2 b). Théng 56 dap Wyén can théa man cac yéu ciu sau day:

Yeéu cdu dai vai
Thong s& Xung toan séngvaxung | Xungsétcita Xung déngcat | Xung déng dién
sét cit & dudi séng déu séng

That gian dap dng 515 ns = 10ns = =
thifc nghiém Ty

Thei gian dat £, <200 ns <150 ns =10 us = -
Thdi gian dap Ong =30 ns £20ns — g1 7,
timg phén T,
L |

Théi glan mao bhan £25ns = [ =

|
dau T,

12.3 Khodng cach gilra cée I4n chimg nhan lién ti€p hé thang do chuin
Khi khong co bang chimg trai nguge, vige chimg nhan phai dugc lap lai it nhét ndm nam mot 1an,

Khuyén céo 12 chi s dung hé thdng do chudn cho phép do so sanh trong thit nghiém tinh néing. Tuy
nhién, c6 thé sir dung hé théng do chudn cho cac phép do khac, bao gdm ca s dung thwdng xuvén
hang ngay, néu chimg to dude ring st dung nhis vay khdng &nh hudng dén tinh nang cla hé thang
(Kigm tra tinh nang qui dinh trong tiéu chufn nay-la da d€ chimg minh diéu nay.) Ngoai ra, viéc thay thé
chi thi tudng dugng hodc dung cu ghi thda mién tigu chudn lén quan phai duge chdp nhan.
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a(a)

. Phan chung
. clia T, vaTa

Hinh 3a - Xic dinh théng sd dap tuyén theo g(f)

Hinh 3b — Xac dinh théng s6 dap tuyén theo T(t)

Hinh4-GiéihanmicBva Tdé do T,
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Phuy luc A
{qui dinh)

Hé théng cong nhan

A.1 Hé thdng cong nhan clia quéc gia

Khi cac qudc gia cd hé théng cong nhan clia qudc gia chon sif durg cac hg théng nay trong viée ap
dung tidu chudn nay thi céin ap dung céc yéu clu sau day:

A.1.1 Phan loai phéng thu nghlém dugc cdng nhan

Theo TCVN ISOQAEC 17825, cb hai loai phong thi nghiém duoc cdng nhan:

a) Phong higu chufn duge cong nhén danh gié céc h thdng do chufn cdn thiét va chuyén ding dé .
hidu chudn cac hé thdng do chudn vé hé thang do dugc cong nhin khac trong hoac cho cac phong thit
nghiém khac.

b) Phong thir nghigm duge cong nhan danh gia céac hé théng do duge céng nhan va chuyén dung dae
thuc hign céc phép do theo yéu cau clia Higu chudn nay.

A.1.2 Yau cdu d5i vél phong hisu chudn duge cong nhan

H& thdng cong nhan phdi doi héi cac phéng higu chudn dude cong nhéan st dung thigt bi do cé hiéu
chudn cb kha ndng truy nguyén theo tiéu chudn do iirdng quéc gia va sy phi hop véi yéu cdu nay phai
duge chimg nhan.

A.1.3 Cong nhan thir nghiém tinh néng

P& phii hop véi cac yéu cdu cla tidu chufin ndy, thir nghiém tinh ning ddu tidn trén hé thdng do theo
yéu céu chimg nhan phai duge thue hign voi sy giam sat clia phong higu chudn duoc cdng nhan,

CHU THICH: Kich thudc va db nhay clia mét s ha thiing do dién ap cao wil mdi trudng xung guanh sé doi hoi
phi tién hanh this nghiém tinh nang trong cac diéu kién lam vige va trong phong thir nghiém cla ngudi adr dung.

Cd guan cong nhan qudc gia cb thé uy quyén cho mdt phang thir nghigm duge cong nhan tién hanh cac
thif nghiém tinh néng lién tiép trén h& théng do cla minh.

& nhimg quéic gia khéng cb hé thdng céng nhan nhung ¢b k& hoach xay dung trong tuong lai thi cac
phéng thlf nghiém cén dudc cbng nhén trén co s6 tam thail.
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A.2 Taitiéu tham khao

A.2.1 Tailigu 1SO/IEC trong linh vye cong nhan

TCWN 5450 : 2007 (ISONEC Guide 2), Tidu chudn hoa va cac hoat dong co lién quan. Thudt ngl ciung
va dinh nghia

TCYN ISOAEC 17025 - 2001, Yéu cdu chung v& naang lue cla phang thif nghiém higu chudn

TCVN ISONEC 17020 : 2001, Chudn muc chung cho céc hoat dang clia t6 chirc tén hanh giam dinh

ISO/IEC Guide 16 : 1878, Code of principles on third-parly certification systems and related standards
(M3 nguyén tac rén hé théng chiing nhan bén thir ba va cac tigu chudn lién quan)

ISONEC Guide 23 | 1982, Mathods of indicating conformity with standards for third-party certification
systems (Phuong phéap chi thi su phit hop véi tiéu chudn di v hé théng ching nhan bén thir ba)
ISONEC Cuide 39 : 1988, Generat requirements for the acceptance of Inspection bodies (Yéu cdu
chung ddi v&i vige chdp nhan co quan kiém 1ra)

ISONEC Guide 40D - 1983, General requirements for the acceplance of certification bodies (Yéu ciu
chung déi vdi vidée chip nhan cd quan chifmg nhan)

ISOHEC Guide 42 * 1984, Guidelines for a step-by-step approach to an internetional certification system
{Hudng dan d&i vai phudng phap tisp cén timg buéc vai hé hdng ching nhén quac té}

ISOMEC Guide 43 : 1884, Development and operation of laboratary proficiency testing {Xay dung va
hoat déng cilia phéng thif nghiém thanh thao)

ISOIEC Guide 44 © 1985, General rules for 130 or IEC intemnational third-party certification schemes for
nroducts (Nguyén thc chung €6i véi k& hoach ching nhan sén phdm ciia bén thir ba quis 18 IS0 hoéc [EC)

ISQUEC Guide 45 ; 1085, Guidzlines far the presentation of test results (HuUGng dan 1hé hién k&t qué
thir nghigm)

A.2.2 Théng tin vé hé théng céng nhan di dudc thist lap hodic dang dugc thiet lap d nhiéu qude

gia khac nthau

Danh muc cac hé thdng céng nhan phong thir nghigm quéc 1& va cac k& hoach danh gia phong thr
nghiém khac, xudt ban 1dn thir ba, 1985. Hoi nght cong nhén phong thir nghigm qudc té, TS chic Tiéu
chudn hoa qudc té {1S0), Geneva, Thuy Bién.

A.2.3 Tham khdo chung

Locke J.W., "Measurement Assurance and Accreditation”, Proc, 12EE, Vol. 74, No.1, January 1988,
pp 21-23.
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Phulyc B
{tham khao)

CAiu triic cua hd sd tinh ning

Bé cudng hd sd tinh néng duge cho trong 4.4.3, dang diy di cia hé so tinh nang khuygn cao duoc cho
trong didu B.1 d&n B.6 va dang t&i thi€u dugc cho trong B.7.

B.1 C&u tric chung

Céu triic cu thd cha hd sa tinh nang 1a:

Chudng A1: M 1a chung vé hé théng

Chufang B: K&t qua clia thir nohiém chép nhén trén cac thanh phan
Chuang C: Két qua thir nghiém thudng xuyén trén cac thanh phan
Chuong D1: Két qua clra thi¥ nghiém tinh ndng l4n du trén hé théng do
Chuagng E1: Két qua clia |dn kiém tra tinh nang |&n dau

Chudng E2 dén EM: Két qua cha [&n kiém tra tinh nang thd hai dén thir M
Chugng D2, Két qua cilia thir nghiém tinh néing 1an thd hai

Chuong E{M+1) d&n EN: K&t qué cla 1dn kiém tra tinh nang thir (M+1} dén thit N
Chufang AZ; M@ t& vé e thing sau khi c thay dbl dang k&, v.v...

Tai lieu do nha ché tao holic ngudl khac phat hanh phéi duge thém vao hd so tinh nang va trich dan ré
rang trong chireng tuong (ng.

B.2 Mé ta chung vé hé thdng (chuong A)

Mé 13 hé thong phal gém tét ca cac thang tin can thi€t 4& nhan dang hé thing. M ta cén gdm cac hang
muye néu trong B.2.1 dén B 2.9.

B.2.1 Bic diém cha hé théng do

D& vé hé théng do dién ap: loai b phan ap (gém cac dién trd, tu dién hoac két hop ca hai). may bién
ap, trd khang cao ap, b tri d4u do trudng, v.v...

D8i vsi hé thong do dong dién: logi dign trd sun, may bién dong, v.v...

ioal dién 4p ho#c dong dién cb thd duge do bang h& thdng (vi du nhu dién ap Xoay chidu tan s6 cong
sual, xung sel tieu chudn, v.v...) va day tudng img qui dinh bdi cac gia trj Ion nhat va nhd nhét cha
chuang.
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B.2.2 Ma ta thigt bi bign d&i

sif dung trong nha hay ngoai irdi,
— day digu kién khi hau,
- cac bién phap dé phing cin thiét 48 tranh {ng suél oo,
- ban vé va kich thude chinh.

Phai chi ra day khe hd khong khi ma thay d&i cla hé s& thang do hoac dap (g ddng 1a khdng dang k&,

B.2.3 So dé mach dign cd ban

50 d6 mach dién ciia hé théng do hoan chinh,

B.2.4 Gia tri ghi trén nhan cla thiét bj bién d3i

Cac gia tr|, [dy tir t3m nhin cla nha ché tac, phai bao gdm:
- s@sern,

thdng so dién ap hodc dong dién;
— (céc) gia tri danh nghia.

B.2.5 Mé ta hé théng truyén dén

BGi vii hé théng truyén dan bang cap:
loai cap,
- trd khang diic trung (&6i véi phép do xung),
chidu dai cap s dung,
- Irés knang phdi hap ciia cap (A6 véi phép do xung).
26i véit cac he théng truyén dan khdc (vi du nhe lign kel quang):
— loai va cac ddu ndj,
— dac linh d8u vao,

dic linh ddu ra.

B.2.6 M6 ta dung cu do
foai dung cu ghi hodic chi thi hofic may hién séng,
dién ap hoac dong dién danh dinh,
d&c tinh 62y vag,
hé sd tinh nang clia dung cu (néu dude qui dinh bing figu chudn IEC) cdn duge néu ra, gén vao
ho#c it nhat 1a trich d8n rd rang.

B.2.7 Piundicao ap

Kich thude clia day dan cao ap va vj tri ciing nhif cac tham s8 clia day dign trd hodc trd khang bat ki
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B.2.8 Biu ndi phia nél dat
Kich thirée va cach bé tri ciia tat ca cac day dan ndi & phia ndi dat cUa thiét bi bién 81 dén phia ndi &t
cla 4oi tigng thif nghiem.

CHU THICH: B&u néi ndy cb thé bao gém céc ddu néi vél dung cu do va ndi trd lai hé thdng ndi &t

B.29 Héthéng noi dat

Kich thufic v& bé tri clia hé thdng néi dal clia khu vuc thir nghiém, k& ¢a vi tri va dac tinh clia cac méi
ndi dé tao ra mach ién va diém Jat & xa.

B.3 K&t qua thir nghiém chép nhan trén céc thanh phidn (chuong B)

Mha ché tao cén dua ra théng tin va ngudi s dung dus va hé so tinh nang vé k&t qua cia th nghiém
di€n hinh va thir nghiém thudng xuyén,

Yéu cdu cu thé va qui trinh thd nghiém dugic cho trong céc diéu tudng (ng cla tidu chuan nay, theo loai
dién ép ho#c dong dién cén do.
8.4 Két qua thir nghiém thudng xuyén trén hé thong do hoan chinh (chuong C)

Khi hé thdng do hean ehinh dude cung eip, phuang phap st dung va két qua cia cac thir nghiém dudi
day ¢An dude bao cao:

- phép do hé sd thang do,

- dap (mg ddng {néu ¢b yéu cau),

Viéc xac dinh hé sé thang do cda hé théng do hoan chinh nay khéng thé thay thé cho phép do tinh
nang thue hign tai phong thit nghiém clia ngudi sit dung.

8.5 Két qua thir nghiém tinh nang (Chuang D)

K&t qua clia thir nghiém tinh niing duge thyc hién theo qui rinh mé 1a trong cac muc thich hop eda tidu
chudn nay. BGi voi mdi tap hop didu kign thit nghigm, gia ri hé s& thang do 8n dirh mdl nhat 14 gié
duoc sif dung.

B.6 Kiém tra tinh néing (chuong E)

Cén baa céo phuong phap sl dung va cac két qua,

B.7 Dang t8i thi§u ctia hé sa tinh niing

Mé 14 thiét bi bien doi;
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-  Loai
~  Nha ché tao
S0 sér
- {Céc) dang stng
- {Cac) dién ap danh nghia
- (Cac) ty 50 danh nghia,
Mo ta hé thang:
Hé thing truyén dan
- B6 uindi dat
Dung cu do,
Thif nghigm tinh n3ng (hiéu chudn):
—  Ngay, thang, ngm
Hé s6 thang do an dinh (vi du nhu {cac) ty sC do dudc)
- Bap ing dong
- Tinh tuyén tinh
~  Thdi han higu |Jec.
Phuong phap truy nguyén:
a) Bang dich vu hidu chuan
Tén cla cdng ty/phong thir nghiém.

b) MNoibo
- Phudng phap
35 séri clia dung cu
— Tai liéu hiéu chufn dung cu.
Kiem tra tinh ndng:
—~ Ngay, thang, ndm
- {Cac} hé s6 thang do (vi du nhu (cac) ty s6).
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Phu lyc C
(tham khao)

Po dap tuyén bac thang

C.1 Mach dién ding cho phép do dép tuyén bac thang

B& tri mach dign diing dé xA¢ dinh d4p tuy&n bitc thang cdn dugc ma ta va cang g&n v6i cac digu kién
13m viec ¢ang 16t

€.1.1 Mach dién diing cho hé théng do dién 4p

Mach thich hop duge cho trén hinh C.1. Mach tu tién dugc thé hign trén hinh C.1a, trong dé by phal
dang bac thang duoc dit tai vach kim loai hodc day dan dai kim loal rong it nhdt 1 m dong vai trd dudng
vé dat.

D& tao ndc, hé thang do dude cung cip xung tang cham hosic dién ap mot chiéu bi cat bdi rale hodc
khe hé (hinh C.1d). Cac phuong phap cét duéi day duge chap nhan:

—  béng role b cac tiép didm ngam thuy ngan: viéc ndy cho cac néc dén vai trém von,

- béang khe hé trudng déng nhal trong khang khi, & ép sudt khi khuyén vai khoang cach dén vai
milimét: Viéc nay cho cac budc dén vai kilovon,

- bng khe hd déng nhat co khodng cach d8n vai milimét dudi dp suat khi tang: vigc nay cho cac nac

dén vai chuc kildvan,

Khi néic dudc tac ra bang bd 1ao I4p, d0 dai bac thang vi khong cdch gilta cic bac phai duge chon sao
cho knbng cd thém sai s6 ddi vai xung don.

C.1.2 Mach ding che hé¢ thang do dong dién

Déng dign bac thang x3p xi duoe dua VAo cac dau ndi vao clia thiél bi bién déi. Dong dién hodc dién ap
ra duoc do bEng b ghi k¢ thuat s8 hosc may hién s6ng (thusdng ¢ bd khugch dai),

Hai phuang phap tao déng dién bac thang dude Ihé hién trén hinh C.2. Trén hinh C.2a, cap déng truc
dugc st dung d8 tich trir n&ng ugng can thist cho ndc trong khi irén hinh C.2b thi sl dung tu dién. Khe
hé va dién G gilra thiét bi do va thigt bi lvu gilr efing duge thé hign. G the sl dung bat ky khe hd nac
diing 3€ tao dién ap bac thang (xem C.1.1} dé tao dong dién bac thang.
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Hinh C.1c

v GL"]_

Hinh C.1a Hinh C.1d

Hinh C.1 — Phép do ddp tuyén bée thang ding cho hé théng do dién ap.

G Ia khe hd d# tao bac thang
R, o a
P
U ' e 1 ﬁJ_w—/
o
Hinh C.2a
R, Ay a
o—NAN MA—
u E "L Iil ,Eﬂ_—‘lg
[+,
Hinh C.2b

E Ia thiét bj luu gilf néing luong, G la khe hd € tao béc thang, D 1a thiét bi do dbng dign

Hinh C.2 — Bo dap tuyén bic thang d&i vsi hé théng do déng dién.
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Phu luc D
(tham khao)

D8 téng nhigt cla dign trd do

Trong diéu kién lam vide binh thudng, dién rd va sun dong dién cba bd phan ap phai tidu tan mdt Ivgng
nang lugng dang ké trong thai glan ngén dén mlc ma diéu kién phat ndng cla vt lidu dién trd gén nhu
doan nhigt, Trong trudng hap nay. co thé tinh d tAng nhiét nhu sau:

Al = w
Ms

trong db

At 1ad6tang nhidt, tinh bing 48 Kenvin (K),

w la nang lugng }iéu uim_ irong Qién ro hﬁac sun, tinh bang Jun,

M la khi luong vat lidu dign ird, tinh bing kildgam,

s [A ty nhiét clia vat léu dign trd, tinh béng jun irén kildgam dé kenvin,

Trong trudng hop d8i tudng thir nghiém khong dap ing yéu c8u khi thif nghiém dong dién xung thi nang
Iugng du tri clla may phat xung $& tiéu tan chid y8u trén gién trd sun. Dién trd sun cén cb céc dac tinh
sa0 cho trong digu kidn nay do tang nhiét khdng virot qua 200 K.

D&l v 40 13ng nhigt Iy tién cung vdi vidc dit dien ap hoic dong dién kap lai, suf gia tang chdp nhdn
duoc tiy thudc vao hé s6 nhigt d¢ cla vat lifu dién trd va clp nhiét d6 cha val liéu cach dién duge
dung.
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Phy luc E
(tham khao)

Hé thdng do chuan va phép do so sanh ding cho dién ap xung -
Tiligu tham khio

E-1 Phépdo so sanh

Nhom nghién ciu quéc 18 Renardieres va he théng do xung, "Cac vin dé 02p phai khi do UHV",
Electra 35, trang 157-254, thang 7 nam 1874,

F.Garnacho, P.Simon, K Schon va R.Schulte, "So sénh quéc & vé ba chia xung HV", Chuong thit 7,
iU lusn vé HY Eng. Dresden, 26-30 thang 8, 1991, irang 61.07,

F.C. Creed, T.Kawamura va G. Newi. "Dap tuyén béc thang ciia hé théng do dién ap xung cao”, IEEE
Trans. v& Thiél bj va ha thdng né@ng luong, PAS-86 s& 11, trang 1408-1420, thang 11 nam 1867,

R.E. Hebner va 5. Annestrand, "Banh gia ky thuat hléu chudn bd chig xung nhidéu dé chia megavon”,
HGi nghi chuyén ds vé dign 3p cao quéc 18 Ian thir ba, Milan, thang 8 nam 1979, quyén 2, trang 42,18,

T.R. MeGomo, F.A. Chagas, K.Feser, B.l. Gururaj, R.C. Hughes, v& G.Rizz), "Phudng phap do tuang
déi xung HV 48 danh gid cac gia tri dat khac nhau cla cic thdng s6 dap tuvén™ (S0WM 056.2)
T-PWRD thang 1 nam 91 trang 70-77, G.Carrara.

T-R. McComb, M.M.C Colling va W.J. Sarjeant, "So sanh ba kY higu khac nhau cla bd chia dién tré”
frong phién ban dac bist NBS 628, Phép do cac dai lugng dien & he théng nang Iutang xung, thang 6
nam 1862, trang 34.45

T.R. McComb, R.C. Hughes, H.A, Lightfoot, K. Schon, R. Schutte, H. McKnight va . Zhang, "So sanh
quoc & hé théng do xung HV" (88SM 635-5): T-PWRD thang 4 nam 89, trang 906-915,

E.2 Mot s6 vi du vé bé chia ding cho hé thdng da chuin

G.W. Bowdler, "Phep do mach thi nghiém dién ap cao”, Pergamon Press, Oxford C1973, Chuong 3
Ba phan ap xung, trang 41-67.

FC. Creed va MM.C. Collins. "Phép do dien ap Xung théi gian ngan", AIEE Trans,. Commun.
Electron., CE 69, trang 621-630, 1963,

R.E. Hebrer, D.L. Hillhouss va R.A Bullock, "Banh gi& hé th&ng do xung nhidu db chig megavon”, Nat.
Bur. Stand {U.S ) NBSIR 79-1833 1979,
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E.3 Thiét bj do theo tidu chuan IEC

K.Feser vd R.C. Hughes, W 33 .03 cia SC 33, Qua dién ap va phdi hop cach dién, "Phep do dign ap
méit chiéu bang khe hd thanh-thenh®, Electra 117, thang 3 n3m 1988, trang 23-34.

E.Gockenbach, Nhom fam viée 03 clia Ban nghién ciru 32, "Phép do dién ap xung dong cat iéu chuan
bang phuong phap khe hd edu (mat hinh cAu ndl dat)", Electra 136 thang 6 nam 19391, trang 91-95.
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Phu luc F
{tham khao)

Tém tét cac thit nghiém

Nam bang duéi day tam tit cac thit nghiém y8u cdu a6 véi phép do dién ap mét chiu, dign ap xoay
chiéy va dién ap va dong dién xung tuong (ng.

Chir 56 chi diéu ap dung cla tiéu chuéin nay va ddu gach ngang (-) chi ra rang khéng yéu cau thir
nghiem,
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Bang F.1 = Céc thif nghiém trén hé théng do dién ap mat chiéu

| ¥ dign hinh Thif nghigm thudng xuyén | Thir [ -
| Thir nghips GIaHL T ahigm kil Lo | widm
- i nghigm
| hé théng hé théng E- : Sink
Thiét bj bién doi | dung cy thist bj dyng cu tin | néng
| truyén " L | tuydn ning
g bian doi = i
e din " dan " = I s
phdn tlr | thist b ! hé thong | h§ théng
He 36 thang _ . ] . 52 5.2 52 62 | s
do 7.2 7.2 7.2 7.3 '
e 2P - o
Hg sb thang | 7.6.2
dod tén sb [ - - = - - - - {(néu b -
rhdp nhd | yéu cAu)
Tinh tuyén ) B B ) 5.3 5.3 5.3 ) )
iinh 7.2 121 T.21
Tinh 6n dinh I T B 5.4 54 5.4 ) ~
ngén han | 72 72 72
L
Tinh8ndinn | 55 65 55 55 ) B ) i )
dai han 7.2 72 | 72 7.2
Aohutng | 58 556 5.6 56
nhigt 48 72 7.2 ¥ 7.2 - N
Anh huéng do 57,7.2
khodng cach - (néu ch - - = - 1 - - =
gan yéu cdu) ' -
58,7.2 7.63
pap {m il
dlﬁl:'}g g,g - (neu ch = = = = (néu ca =
I_ : yéu céu) - yE&U cau)
Cringniem | _ | e 58
: = _ = g = .
ehiu thr yéu céu) | - 7.2
Mat .
) Wrimat | Tuy
Ty 18 lap lai Tirdl lidu hodic thi nghiém don trén MGt 1N nam thude
thiz nghiém nguyén mau : " vao
{(khuyén | thp ng 1&
- cho} ;
' Xh&ng phai la cAp

% Dung cu do phéi phi hop &I tigu chudn [t8n quan hodc phai dude kiém tra

% Dap tuysn bac thang hodc dap tuyén bién d&tdn sd

% Thir nghiam chits kho. Thirnghiém m hogc thit nghism nhidm b&n ndu c6 yéu cu (thi¥ nghiém dién hinh}

s Mat 18n mat nam néu = thé hade it nhﬁt mét 14n trong nBm nam; sau mbi 1dn siia chita, ndu ihlr nghidm loai Bo
khiing co lmng hd 59 tinh nang hofc néu kit gud kifm tra tinh néng khéng phi 1a c&c gid tri qui dinh cda hi sd
tinh n&ng.
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Bang F.2 — Cac thi nghiém trén hé thong do dién 4p xoay chigu

Thir nghiém dian hinh Thir nghidm thudng xuyén Thi p
— i Kiém tra
| nghigm
| hé théng hé théng sk
1 _ = o A | (1 |
Thiét bj hign doi ‘ v dung cu | thigt bj truyd dung cy tinh -
ruyan [ . .a | truyén
I | 2 | bignddi| 3 nang
X ) dan ¥ dan * B =
| phin tir | thist bi | h@ théng | hé théng
HesSthang | . 5.2 5.2 52 | 62 ‘s
s i 8.2 8.2 g2 | 83 '
Thif nghiém . : 53 53 53
tinh tuyén tinh - - - 821 21 B21 - -
Tinh €n dinh _ | 54 5.4 5.4 _
ngan han - - T B2 8.2 8.2 B
dai han 8.2 82 8.2 8.2
Arhhwdng | 56 | 56 | 58 5.6
nhiét ag B2 | B2 | B2 8.2 ) - ) -
Anh hudng do | 57,82 |
khodng cach - | néu oh i - - = - - ~ =
gan : yéu cau) |
— | 58,82
dang ¥ - 4 (néu c6 = = = 5 5 == =
: yéu cdu) .
Thit nghiém | 58,8.2 59
chiu thir @ B (éu o5 = = = = = =
! yéu ciu) | 82
Mot | ,
. : i 4 . lanimet | Twy
Ty 18 12p lai Tu dir ligu hoac thd nghiém don trén Ma: 150 nam % | thudc
thii nghiém nguvén miu ! vao
(khuyén | thang i
cao)

tinh nang.

" ihiing phéi [& cap
“ Dung cu do phai phil hdp wal tiéu chuSn 1i&n quan hodce phai dude kiém Ira
# Biap tuyén bac thang hofic Jap tyén bign da/tdn 6
F Thir nghiém chiu kha. Thit nghism &m hods thir nghiém nhiém bin néu cb v&u cdu (thif nghigm dién hinh)

# Mot 18n mot nam néu c& the hodc it nh&t mat 18n trong nadm nadm, sau mdi 18n sta chira, néu thif nghiém loai bd
khing ¢é trong hé sa tinh ndng hodc ndu két gud kidm tra tinh nang khding phai la cac gia tr qui dinh cda hd so

g2
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Bang F.3 — Céc thir nghiém trén ha thing do xung sét

This nghigm dién hinpwm___‘_rjf_u?f’!m__ghiam thudng xuyén ] Thir g
i nghiém
hi théng hé thang inh ton
=t v g wa e
THIEVA-Bikwicld dung cy | thistb] | dungew| " niing
truyén | 4 . . | truyén ning '
! ! bién dai |
P dan ¥ dan " . ;
phin tir | thidt bi hé théng | ha thang
Ha s& thang N B B 5.2 52 5.2 6.2 i
Go | 9.2 92 | 92 9.3
Th nghigm ~ _ ~ B 53 53 53 o o
tinh tuy8n tinh 921 | 821 | 921 !
Tinh &n dinh _ ~ = _ 54 5.4 54 B _
ngén han 8.2 9.2 6.2
Tinh &n dinh =i 5.5 5.5 55 _ B ) B B
dai han 8.2 9.2 8.2 $2
‘&nh hm:'lng 56 5ﬁ 5‘5 | 56 B _ 3 _ _
nhigt di g2 g2 9.2 9.2
Anh huding do 57.9.2
khaang cach - | {néu co 2 = = = = = -
gén | yéu céu)
Bap ng ) } 5.8,9.2 58 5.8 5.3 -
deng * euce | ez 02 - - } 23 '
yéu ciu) . . .
Thit nghiém _ _ 5.4,9.2 | B ~ ~ . 6.4 )
nhigy (theh cure) 9.3
Thir nghism 9.9, 8.2 59
chiu thi 4 = (n€u cb - - - = & &
yEu ciu) 8z
Mot )
- o N \ Ervmot | Tuy
TV & H4p lai Tl dir lieu hodc thir nghig¢m don trén M5t nams thudc
thit nghiém nguyn mau 5 vao
(khuy€n | mang &
| cao) '

{inh néng..

"' Khéng phai la cap
* Dung cu do phai phi hop véi tisu chudn lisn quan hodc phai duge kigm tra
Y B4p tuyén bic thang hodc dap tuyén bién do/tdn s&
“ Thir nghiém chiu kha. Thir nghiém Sm hode thi nghiém nhiém bén néu cé yéu ciu (thir nghiém dién hinh)

 MGE 18N MGt nEm néu co thé hoac it nhat mat i&n trong nAm nam; sau mdi 18n sifa chifa, n&u thil nghigm loai bd
khdng o4 trong hé sd tinh nfng hofe nu két qud kidm tra tinh nAng khéng phai 1 cac gia tn qui dinh cla hé so
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Bang F.4 - Cac thif nghiém trén hé théng do xung thao tic

Thit nghigm dién hinh Thif nghiam thuéng xuyén Thir
Kiém tra
nghiém
ey hé théng hé thdng tinh tinh
Thiét bi bién ddi l B dung cu | thigt bi “ én ding cu n nang
n u
e e | T | e | e
dan " dan " -
phiin tlr | thiét bj ; hé théng | hé théng
Hé 56 H—.ang | _ N _ _ 5.2 5.2 -5‘12 6,2 10 4
do 10.2 102 102 102 '
Thir nghiém E _ B B 53 53 8.3 ~ _
finh tuyén tinh 1021 | 9.24 9.2.1
Tiohndinh | _ _ ~ ) 54 5.4 5.4 ] .
naén han 102 | 102 10.2
Tinhéndinh | 93 55 9.5 6.5
dai han 10.2 10.2 10.2 10.2
Anh hudng 5.8 56 56 56
nhiét 66 10.2 10.2 10.2 10.2 - - - - -
Anih hudng do 57,102
khodng cach - (néu ¢o = - - = o = =
gén yeu céu)
Bap (o ) 5:-&:;2 5.8 5.8 _ B - 6.3 _—
ddng yauedy) | 102 10.2 10.3
Thit nghigm B ~ 6.4, 10.2 _ _ B ~ 6.4 _
nhiey {tich owe) | 10.3
Thit nghigm i ey 5.9
chiu thir (= (ne = B §0.2 = & = =
yéu céu) :
Mot :
Ty I¢ 13p lai Tir dix lidu hodic th nghigm don trén o t;u;c:
p lai U dit ligu hodic the ngh on i Sm ® uE
thir nghigm nguyén mau MO 4 o vao
| (khuy8n | thang 1e
cao) e

tink nang.

" Khong phai % cap
4 Dyng cu do phii phi hdp val tiéu chudn lign quan hoac phai dude kigm tra
* Bap luyén bac thang hofie dap tuyén bién doftdn sb
I Thir nghigm chiu khd, Thir nghiém &m hoc thir nghigm nhiém bdn ndu ¢& yéu cdu (thir nghiém dién hinh)

“I Mét 1an mét ndm néu o6 thé hodc it nhat mat lEn treng nam nfm; sau mdi dn sda ehifa, ndu thir nghiém ioai bd
khéng co trong h8 so tinh nang holie ndu két qua kifm tra tinh ning khéng phal 14 cac gia trj qui dinh cla hd so
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Bang F.5 — Cac thi nghiém trén hé thdng do dong didn xung

Thir nghiém dién hinh Thir nghidm thudng xuyén Thir it
= em lra
| nghigm
Thist b bign dgi | e theng i | M Eng wn |
arlienda . | dungcy | thiét bj . | dung cy ning
truyan | B bién ddi truyen 2 ning
; dan " | din = -
phan tlr | thigt bi ! hé théng | hé thang
Ha s& thang ) ) ) | ) 5.2 5.2 5.2 62 ! o
do | 11.2 1.2 192 11.3 o
— -t
Thir nghigm b | 9.3
tinh tuy&n tinh - 1121 | ) B B
Trhdndinh | _ I 5.4 5.4 5.4
ngén han | 11.2 11.2 11.2
i , |
Tirh dn ﬂinh 55 55 5.5 .. 5.5 a - - . N
dai han 12 11.2 1.2 112
Aﬂh huﬁng 5.8 56 5.6 56 ~ ~ N " =
nhigét dé 112 1.2 | 112 11.2
Anh huéng do 57 |
khoang cach - [(npEU co - - - - = i =
gén yéu cdu)
. 58,11.2
Eﬁp i ) il 5.8 58 B _ ~ 5.3 —_—
__.”?_ N y&u céu) 1.2 11.2 11.3
Thit nghigm o ~ 6.4 i _ - o iy
nhi (tich cuc) 11.3
Thit nghiém ~ , 59
chiu thit® s S 11.2 - - - B
Mat .
" " s e lEnimét Tuy
T 1€ l2p lai T dir iéu hodc thir nghidm don trén Mét I4n nam thudc
thir nghigém nguyén mau : g vao
cao)

tinh nang.

" Khong phii 14 cap
" Dung cu do phai phi hop woi idu chudn lién quan hodic phai duge kidm tra
¥ Bap tuyén bdc thang hoac dap tuydn bidn datdn 56
' Thir nghiém chiu kh6. Thir nghiém dm hoac thif nghiém nhidm ban néu cf yau cdu (thdr nghiém dién hinh)

*1 M8t 1an mét nam néu o6 thé hode it nhat mot 1dn trong nam nam; sau mdj 18n sifa chita, néu thir nghidém loai bo
khéng co rong hd s¢ tnh nEng hodc néu k&t qué kiém tra tinh nang khéng phdi [ cac gid tri qui dinh cla ho so
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Phu luc G
{tham khao)

Khu vue cén chi y dic biét

G.1 Phép do hé s6 thang do cua bd chia (xem 5.2)

Ty s0 bo chia c6 thé duge xac dinh béng cach do trd khang cliia cac nhanh dién ap cao va dién ap thap
riéng ré. Sau do, ty 58 nay cb dugc bang cach chia tong clia cac trd khang cho trd khang cla nhanh
dién ap thdp. Mét phuong phap khac dé chon Iua 13 dat dién ap vao bd chia va do ddng thdi dién ap
vao va dién ap ra. TV s8 nay duge xac dinh béing cach chia dién ap vao cho dién ap ra.

D3i vdi b chia dign trd, dién trd cda cac nhdnh dién &p cao v& dién ap thap thuéng dude do voi dién ap
thap mdt chiéu bang phuong phap ciu Wheatstone hosc bing smmét véi diéu kien 12 mmét nay c6 dd

dd chinh xac.

Ty s6 bé chia kiéu tu dién bi anh hudng béi dién dung tap tan, vi vay, cin xac dinh 1 s cira chiing
bang nhanh dién ap cao dat & vi trf binh thudng trong qua trinh thr nghiém. B6i véi cac b chia iu dién
ho#c dién traftu dién méc ndi 1iép, dién dung clla nhanh dién 4p cao b thé duge do béng phuong phap
cau Schenng ho#c ty 56 bi&n 4p-nhanh ciu. Khong nén s dung ciu RLC myc dich chung dién ap thap
vi day dan va dign dung tap tan co thé cb trong phép do va két qua co the bi sai léch.

D& véi b chia diégn trditu dién méc song song, co thé do dign trd va dien dung cia nhanh dign &p cao
bang cach tam thii thao dién trd khédi nhanh dién ap cao va do dién dung cla nhénh cin lai ding
phudng phap duge mé 13 nhu trén. Dién trd kda nhanh dién 4p cao ditge do khi & ding vi tri clia né
hode khi céc dign iré dugc tam thai théo ra khdi cac nhanh tu dién. TV s6 cla dién trd va dien tung @
hai nhanh ctia bd chia phai bang nhau. N&u khong thé thao cac dién trd ra khdi nhanh dién ap cao thi
60 the xéc dinh ty s6 nay biing cach do ty 56 nhanh cé dign trd véi dién ap mot chidu va sau db kidm tra
dap Gng cha bd chia hoan chinh vl séng vudng. Thdi gian tang cla song vubng phai sac cho dap (mg
cla bd chia khéng dao ddng. Dang séng vao véa ra phéi nhif nhau va khong ¢6 ddu higu vugt qua.
Phudng phap nay khong chinh xac bang cac phuong phap da néu,

G.2 Pdudo va bd suy giam bén ngoai

Can oo cac phdng ngira déc bidt A& tranh ‘thay ddi khéng chi y khi str dung ddu do dao déng ciing vdi
bo phan ap dé 1am gidm tin hidu d&n mie thich hop d&i v&i bo ghi s6 hodc may hién sfng. Can phai
diéu chinh chinh x&c vigc bt d&u do trudc khi do. Tién hanh bl béng cach d4t tin hiéu dién ap dang
song vudng va diu chinh cac phén tir diéu chinh dugc cla mach dau do hodc mach ciia b6 suy gidm
va quan sat tin hiéu ra ti d8u do trén man hinh cla may hign séng.
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Cén chu ¥ réng bé phat séng vusng I&p trong @ hau hét cac may hién song khong co thdl gian tang 4l
nhanh hoac mic dinh 44 dai dé b nu sir dyng dau do €€ do xung sét tiéu chudn. Vi vay, nén s{ dung
may phél tin higu bén ngoai cé thoi gian tEng nhd hon 0,1 us va ¢o mic dinh cé ﬁ1ﬂi glan thn tai it nhat
}4 1 ms. Néu st dung ddu do d& xac dinh dép tuy8n bac thang cla hé thong do thi thal gian tang cla
séng vuéng phai nhé hoan 2 ns,

G.3 Hé s thang do ctia ddu do

Hé s6 thang do clia mdt s& ddu do hién song khang thé xac dinh duge tr phép do trd khang; trong cac
trang hop nay thi o6 thé xac dinh hé s& thang do bang céch gt dign ap vac dau do cé thé do mét
cach chinh xac bing vGnmét bén ngodi va do dién dp ra clia may hién séng (higu chinh theo tiéu chudn
|EC lién quan).

Viée bu dAu do phdi duge didu chinh @& c6 dap ing t6i wu trude khi do. C6 thé st dung méay phat mét
bac va mire mét chidu trude khi dat tin hiéu bac thang 1a tin hiéu dau vao cén do.

Céch khac, cb thé sl dung tin hiéu xeay chibu vdi didu i'[:‘én 14 tan s8 clia n6 nam trong kha nang do
clia vonmét bén ngodi, Mot phudng phap khac & sir dung may phat xung chufn {IEC 61083-1) mi&n la
nd cb dii d& chinh xac¢, Sl dung phuong phap nao thi tin hiéu d3u do cling cdn phu hgp vdi vonmét bén
ngoai hodc b higu chinh xung phal dép (mg trong pham vi 1 %.

Khi si* dung hai ddu do gidng nhau trong cac phép do so sanh, co thé tién hanh kiém tra oo hidu qua
bing cach ndi ca hai ddu do vél tin higu vae giéng nhau, Cac dang séng e6 dugs chi dudc sai khac
trong pham vi 0.5 % déi véi phép do bién dd va 1 % dti véi phép do cac thong 6 thai gian.

G.4 Sirdung cac muc thich hgp

Bé dat d&n dé chinh xéc yéu ciu trong qué trinh do xung thi hé s6 thang do cla hé thong do can dugc
diéu chinh sao cho d9 Kch tin higu chiém hau hét man hinh. O bo ghi ky thuat s& 8-bit, viéc nay s& dan
dén @8 khang 4m bao do bién d5 xdp xi 0.5 %. Néu chi diéu chinh 46 léch tin hiéu chiém m&t nila man
hinh thi dd khéng dam bae do s tang 18n 1 % va néu 4o lech cang nhé thi d& khang dam bao do cang
I3n.

£6 khéng dam bac do cb thé giam néu sif dung bo ghi s6 10-bit hoac 12-bit, vél didu kién )3 tdc do'1ay
m&u dil nhanh 38 do thai gian dau ciia xung sét tiéu chudn. Yéu cdu t8c d6 13y mau nhd nhat |3 60 trigu
mBu trong mét gidy (thai gian 1&y mau = 17 ns) 68 do dugc xung sét nhanh nhat.

B4 ghi 56 hokc may hién séng cf bt suy giam bén trong bat ky cén duge ki€m fra dd chinh xac, 16t nhat
ta béng may phéat xung tidu chufin, Khi sif dung hal kénh trong phép do so sdnh, viée kidm tra mo 13 &
trén cho ddu do cling cin phéi dugc ding cho cac kénh sir dung. Dang song do dude chi duds sai khac
trong pham vi 0,5 % a6i v&i phép do bigén dd va 1 % dot vai phép do thong 56 thai gian.
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G.5 Do chinh xac cia cic phép do thdi gian

Déng hé bén trong cac bd ghi & hign dai thudng c6 di d& chinh xéc va 8n dinh dé bd qua cac sai léch
tir nguén, Tuy nhién, cén (va da) ching t& réng dung cu nay phu hop val cac yéu ciu cha IEC 610831,
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Phuluc H
(tham khao)

Qui trinh danh gia do khong dam bao do cla phép do dién ap cao

H.1 Gidi thigu

Tiéu chun ndy néu cac ydu cdu dung cho hé théng do 44 dugc cdng nhén sl dyng cho phép do dién
ap cao trong giél han d6 khéng dam bao do cho trong fidu chuln nay va néu cac yéu cau doi véi céc
qui dinh lién quan cén dua vao ho sd tinh nang.

Phu luc ndy néu qui trinh danh gi4 da khang aam bdo do tdng & mic tin cay cho tnuic. Phy luc nay
cing néu qui te 1am 1rdn cc gid tri do dugc va danh gi 46 khang dam bao do.

H.2 Nguyén tic chung
B khéng dam bdo do 1a:

— Ao gidi han (+ U) clia day gia tri ma gia trl thue cda phép do c6 thé nam trong d6 va lién quan dén
kél qua ghi duge, va
—  xac suéit a8 gia tri thuc ndm lrong cac gidi han nay, Xac suat nay duoc thé hién & miec tin cay.

Mat vi du clia phép do cd dé khdng dam bao do 1
1 040 kV = 20 kV (midc tin cy uée tinh khdng nho hdn 85 %)

Tt ¢3 cac phép do déu khéng thire sy hoan hio. Hé thdng do bi dnh hudng bdi cac dai fugng thay ddi
(vi du nhy nhiét dé, két cdu néi 44t ho#ic két cdu co dign 8 gén, nhiéu, v.v...). Noi chung, d& nhan thay
ring khi |4p lai phép do vai ldn thi cac két qua s& nam trong mot khoéng rong (khodng nay 14 nhd néu
dap (ng dudc cac yau cdu clia tidu chuéin nay). Khi 13p lai pheép do nhiéu 18n, héau hét cac két gua sé
gan vé gia Iri lrung 1&m v& gia i trung tam nay co xu hudng khdng ddi khi tang s8 lan do.

Nhiéu tht nghiém dién ap cao chi cho phép ¢6 mbt phép do. Cac thlf nghiem khac yéu cau mdl vai
phép do, vi du nhu didu 6 cia tiéu chusin nay dai héi 10 phép do. M&t phep do ¢t thé cho gia tr] bat ky
trong pham vi phan k& cb nhigu khi nang. Chénh I&ch c6 thé oo gita mét gia tri (hodc ga I trung binh
clia mél s6 1t phép do) va trung binh clia phan b cha tat ca céc gia tri co thé cb 1ao ra 4o khng dam
bao do rgau nhién.

Phu luc ndy néu cac qui trinh gidi quyét sd 1an 18p lai phép do.

& hau hét cac phép do, 6 khéng dam bao do tdng 1a k&t qué cfia vige két hap mét s@ thanh phan dude

chia lam hai loai theo phuong phap danh gia cac gia tri $5 eia ching [1]

' Chir s& bén trang déu ngodt vudng 8 cap dén tal ligu tham khde 6 H.7,

68



TCVN 6099-2 : 2007

H.21 Cac y&u td gép phédn vao dé khong dam béo do hé théng (Kidu B [1])

Céc yéu té gbp phan vao do khdong dam bao do hé thong 14 cac thanh phan khong theo danh gia théng
k& ma dugc udc tinh theo cac phuong phap khac. Vi du nhu;

dd khéng d&m bao do clia viec hiéu chudn hé thdng do (hodc cac thanh phén cla nd), qui djnh
trong chimg chl hidu chudn:

—  silrdi gia tr hé s thang do cla hé thdng do (vi du: gia hod);

— slrdung hé thdng da trong céc diéu kién khéng déi khac cac dieu kién hiéu chudn (vi dy nhiét do

khac nhauj;
~ d6 phan giai cda ting dung cu.

Khi hé thdng do (ho#c thanh phan clia hé thdng) duge hiéu chudn va sau dé dude st dung trong thit
nghiém, dé khong dam bao do cha viéc higu chufin duge xem 12 mél trong cac do khdng dam bao do
thanh phan ¢6 hé théng khi danh gia d¢ khéng dam bao do cliz kél qua thir nghiém.

H.2.1.t Cacyéu 16 gop phén vao do khdng dam bao do hé théng (hinh chir nhat)

Gia thiét Ia cac yéu t6 gop phan vao db khong dam bao do hé théng nay cé phan bé theo hinh chit
nhat, nghia la, gia tri do bat ky trong gidi han udc tinh (t a, trong dé a 1a gia tri nira day) duoc gia thist 3
& ¥&c sual nhu nhau.

B &ch tiéu chudin cla phén bd chir nhat 13

a
5 = —_— H.1
=7 (H.1)
Khi k&t hdp mét s& (n) yéu 16 gop phin khang twong quan véi nhau (hinh chit nhat) [2] thi:
a) do léch tidu chufin |a,
T 2 2 2
4 a; &) a8y
Seg =0+ =+ 4+ —1 -
e ‘j 3 3 3 3 2

trong g a, dén a, 1 c4c gid tri nira ddy cla timg d6 khéng dam béo do thanh phan:

b) khi c6 di1 6 litang céc véu 15 quan trong thi sy phan bé 1a xAp xi Gauxg.

H.2.1.2 Cac yéu 1 gbp phdn vao dd khéng ddm bao do hé théng [Gauxd)

Cia thiét |a cac y&u 18 gbp phén vac dd khdng dam bae do hé thng c6 phan bd Gauxg. Khi két hop so
lugng cac yéu t& gbp phdn khéng tuong quan (Gauxd) thi tinh dugc cin bac hai cla tdng cac binh
phuong ciia cac sai lech tieu chudn (s,,).
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H.2.2 K&t hgp cic yéu 16 gop phin vao db khdng ddm bdo do h§ thang

Sai lech tiéu chudn a6l vai 151 ca cac yéu IS gép phén vao dd khang dam bao do hé théng 1a;

5, =55, + 82 (H.3)

H.2.3 Céc yéu t3 gép phin ngau nhién (Ki€u A [1])

Cac yéu 18 gop phan ngiu nhién la cac gié tri duge ldy theo thdng ké tir pheép do 1ap lai va, 1a CAC gia tri
ngau nhign, thuing nhan thdy do cach do ¢d xu huing theo phan bd Gauxd. Ting yéu t5 gop phéan
ngau nhién duge ddc trung bdi sai gch tiéu chudn theo thire nghigm (s} cla mau cac gid tri do (xem
cong thise (H.11) trong H.3.3.1}.

H.2.4 Tudng quan gilfa cic y&u td gép phén vao do khong dam bao do

Khéng nén b qua mai tuong quan gilta cac dai lugng do dugc néu nd 1Bn tai va ln. Néu cé thé thi can
danh gia bing thue nghiém mai tuong quan nay b3ng céch thay adi cdc dal lvgng 6 tdng quan. Trong
nhidu trudng hop, cée dai ludng do duoc 14 ddc [@p €l @€ co thé gid thigt cac dal luong anh hudng I
khong tuong quan. Néu da xéc dinh rang khong thé bé qua va khong thé xac dinh bang thue nghiém
méi tong quan gilfa cac dal long do dugc thi cén ap dung cac qui trinh trang ISO TAG 4, muc 5.1 [1).

H.3 Do khéng dim bao do téng

H.3.1 K&t hdp céc yé&u t& gép phin vao do khong dam bac do
P khong dAm béo do ddi véi phan bé Gauxo duge cho bdi:

U = ks (mirc tin cay wdc tinh 1a P %) (H.4)
trang d6

Kk I tié 56 phan b6 chuzn (hé s6 phil [1]) v& dugc.cho & dong cudi clng trong bang H.1, ddi v

n —» o]
P dudc cho & dong d4u tién trong bang H.1.

N&u khéng o6 qui dinh ndo khac thi thudng dénh gid 68 khang d3m bao do & mife tin ciy 95 % va ldy gia tr
lamirdnk =2 [1}

Bé ket hap cac y&u t6 gép phan vao db khong dém bao do, qui trinh ciia phy fuc ndy yéu cau cac cac
yéu t& gép phan vao o khdng dam bdo do hé théng va ngau nhién cla hé thdng do dugc linh rigng ré.
Sai léch clia 6 khéng Gam bao do 18ng U dira trén cin béce hai clia 18ng cac binh phuong cda yéu 1§
g6p phin viao d0 khong d&m bao de ¢ hé thdng va d6 khong dam bao do ngau nhién;

U= Ju? +u? (H.5)

U, va U, ducc tinh & mixc tin c@y nhu nhau va duge |8y theo H.3.2 va H.3.3,
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H.3.2 Udc tinh dé khéng dam bao do ¢é hé théng

Cong thic oo ban dai vdi dd khéng ddm bao do b hé thang U, Ja:

U, = ks, =kysZ, 5%, (H.6)

(ir cong thite (H.3) va cong thire (H.4)).

Néu ura ra dé khong dam bo do higu chudn ma khéng chi ra bat ky mie tin cay nao thi dugc coi ia ¢
phan bd chit nhat vdi gia ] nia day biang vdi d6 khdng d3m bao do va |a mot trong cac sé hang clia
cong thife (H.2).

Khi cho &6 khiing dam bao do ciing véi mic tin cay thi gia tri nay cin gia thiét 12 ¢ phan bd Gauxo. Vi
vay, néu 46 khéng gam bao do hidu chufn duge cho & mire tin cay |14 95 % nhu khuyén cao chung thi
gia tri nay |& 2s (Wi la k = 2), va;

Sy =—2 (H.7)

Cu thé, trong rudng hop chi ¢ mét hiéu chudn cho hé théng do hoan chinh thi cong thirc (H.6) trg
thanh;

z .2 .2 z
]ra a a i
U =[Sl o52 L 4 %a [ Hes HE&
EERT ag +L 2 i
trong 6 a, dén a, |4 céc gia tri nlfa day.,
Dang tong quat cla céng thirc (H.6) 1a:
| ] z z \E a - _TIE_
USERJE:I“'J'E fl-d--"a_r14{;.'!}"-: +|(y'2-] -"'"'_;'|% | {H'g}
13 3 3 Lk ) ks K )

trang dé
U, dén U, la cac y&u 18 gbp phan hiéu chudn dude cho & mie tin ¢ay qui dinh:
k, dén k,, la cac he s& phan bd chudn tudng ang.

CHU THICH: Néu cd yéu t6 gop phan bat ky khic hoac dudc tinh 1rén co 80 gia thist phan b8 Gawxs thi yéu t3
nay & mdl rong cc 56 hang (U, trong oéng thirc (H.8).

H.3.3 Udc tinh 49 khong dam bao do ngiu nhidn

Tat ca cac phép do, dugc lap lai vai In trong cac didu kign nhu nhau, sé cho met khoang cac gia tri do
duge (vol digu kign 13 40 d6 phan gidi) va vi vay, cé d6 khdng d3m bio do khi tinh gia tri co thé co tiep
theo. Gia tri trung binh clia cac phép do Ip lai nay cling ¢6 dd khéng d2m bao do gidm (theo can bac
hai ciia n) khi s lugng phép do (n) 13ng.
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Khi U, Iz d6 khéng dam bao do cla gia lri irung binh, X, clia s6 it cac gid i (n) thi U, duoe cho badi;

ts
U, ==
Jn
trong d&
1 la hé s6 Student L, 14y ti bang H.1 dudi dang 50 |Uong mau (n),
= i4 milc tin cay yéu cdu, va :
EX—
Sy e {xr' - X }
li' i< 1=1 "
trong do
n la 5@ lan do;
¥ 1a cac gia tri do A8 vaii=1dénn;
Xm la trung binh cac gia in do.

Bang H.1 — Phan bé Studentt

Cac gia tri t doi vdi mire tin cdy qui dinh P % la ham cua sé landon

P

™ 68,3 90,0 50 99,7
n
2 1,84 6,31 2.7 -
3 1,32 2,42 4,30 -
4 1,20 2,35 3,18 u,22
5 1,14 213 278 6,62
g 1,114 2,02 2.57 591
7 1.09 1.94 2,45 4,90
8 1,08 1,89 238 ' 4,53
9 1,07 1,86 2.3 4,28
10 1,06 1.83 2,26 4.09
20 1.03 1,73 2,09 3.45
00 e ] teer | e
TKhin— ot kK
2 \gi P = 95 %, k dugc lam tron |a 2 [1]

CHU THICH: Trong 1héng ké, n-1 dugc gai la s6 bac tf do clia phan b,

H.3.3.2 U, cb duge 1t s6 kigng 18n cac lan do (n == 10)

& miic tin cay thich hdp 95 % @81 val mau cb 50 lan do
thay bang k. Khi 86, 4 khang dam bao do trung binh, X, cu

(H.10}

(H11)

n == 10, t trong cong thire {H.10} €6 thé dugc
a cac mau tré thanh
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ks,

U =—1
F -\,rﬂ

{H.12)

H.3.3.3 U, co duoe trsé lugng lén cac 13n do duge thigt 18p o trude

Néu gia tri s, dugc thiét [ap tir &2 Iugng 16n cac |an do (vi du n, > 20 d&i vai mirc tin cay 95 %) v4i he
thdng do khéng cé thay ddi Gang k& thi 6 khong dam bao do trong mat 18n do tiép theo (hay I1ap lai) fa:

ks,

U, = T (H.13)
2

trong do

n; = 1(hodc 2, v.v..)van; << n,.

H.4 Trinh tu tinh dd khéng dam bao do téng

Tép hop g6 khong dam bao do la tap céc gia tj an dinh che timg yéu 18 g6p phén dang ké. Tap hop
nay duge st dung clng qui trinh cho trong phu luc ndy dé uac tinh d6 khang dam bao do tdng, Trinh v
adi val cac udc tinh nay nén gidng nhu trinh tu diing cho cac thir nghiém tinh hang.

H.5 Lam trén cac gia tri do dugc va cic dd khdng dam bio do udc tinh

Cac sai #&ch phu ¢ cac phép do cb thé duoc han ché bing cach thye hién tat cd cac phép tinh ¢o sé
con s0 co nghia nhi€u hon s6 con s8 cd nghia gitrlai trong hd so cudi cling va thong thuong, hai chir 56
phuy la dd.

B0 khdng dam bao Jo chi gém mot hodic hai chir 88 o6 nghia v& d& khéng dam bao do ghi dude can
dugc lam trén dé tranh dua ra con sé qua lac quan, vi du dd khéing dém bdo do dugc tnh 13 + 0,82 %
cén duoe 1am trdn d8n £ 0,9 % hodc £ 1 %.

Gia trj do dude cin dugc ghi lai vai 4O phén gidi khéng qua 10 % d6 khong dam bio do d3 ghi lai va cin
dugc lam tron d8n mit don vi A con 88 cé nghia cudl cling duge gild lai. Vi vay, dii véi dién ap do vdi do
phén gidi 0,01 % va véi do khong dam bao do la £ 1 % thi gia tij do dugc ghi lai cén lam tron d&n 0,1 %,

Tuy nhign, trong mét 86 trrdng hop, mdt con s6 b nghia cb thé can dua ra thém @€ phat hién sai léch
trong méi loal phép do, vi du nhu do su thay déi cac didu kién do.

H.B Vi du vé danh gia dd khdng dam bdo do cla thi nghiém tinh niang bing
phuong phap chuin

H6.1 Y&u cduchung

CHU THICH: Cac phép do duti day duos thie hién trong phang thi nghiém st dung hé thang do chudn cla
phong thi nghiam a3,
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0 timg vl du, hé théng do duoc hiéu chudn vé didu kién st dung binh thuding cla né. Ha théng do chudn
cing duge ndl vao dGi tugng thir nghiém va thuc hién do ddng thai v6i 10 1dn d&t dién ap trén ca hai hé
thang do.

Hé théng do chudn dugc hiéu chudn bdi phong thi nghiém chudn quée gia. Chimg chi hiéu chudn bac
gom két qua 4 dién ap so sanh yéu cdu, bao cao vé didu kién lam vide ma tai d6 thu dugc két qua va
gla tri uéc tinh A4 khéing dAm bao do dirde higu chufin & mic tin cdy 13 95 %.

Dé dan ¢idn hoa, gia thiét la phéng thir nghiém ¢b kha nang phat hién dudc cac diéu kién giéng vii céc
diéu ki2n @& hiéu chudn hé théng do chudn. Trong thuc 1€, diu nay khéng phai luc nao cling c6 thé xay
ra, frong céc truong hop nhur vay, dir liéu b8 sung vé tinh naing ddi vai hé thdng do chudn cé 1hd can 68
tinh hé& s& hiéu chinh va/hodc ude tinh cac d6 khang dam béo do bd sung. Cac d6 khang dam bao do
nay cb thé trd thanh cac sé hang b8 sung trong cdng thic (H.9).

Can cha y réng cac yéu té gép phén vao dd khong dam bao do phai dude xac dinh theo hidu lifs cla
thong s¢ do dudc béng dai lugng nhigu.

Q) hau hét cac trudng hdp thue t8, sif két hop cha cac d6 khéng dam béo do, nhu ma 13 & phu luc nay,
¢ xu huéng cho két qua bi quan ho#c an toan. Vi vay, khuyén cédo ring dé khong dam bao do udc tinh
can dudc chi ra 1& ™v&i mifc tin c@y khéng nhd hdn P %"

H6.2 Vidu1- Hidu chufn hé thdng de dign 4p mdt chidu 1 MV bing cach so sanh véi hé thdng do
chudn 200 kV — Gia tri trung binh cla dién ap mdt chidu

a) Do khong dam bac do ngau nhién (udc tinh tir 10 cap phép do tuong (mg)

Bang H.2 - Gia tri do dugc

Hé théng do chufn Hé théng do Hé s& thang do clia
V. Vs hé thong do
kV kV Vol Ve
191,4 180.7 1,0037
191,8 190,7 1,0047
160,7 180,1 i 1,0032
168,9 169,1 1,0042
160.9 180,0 1,0047
1912 190.4 1,0042
93 195 | 10042 |
191.2 , 1905 | 10037
| 108 | 899 | 1,0037
191,3 ,' 180,2 :' 1,0058

Gia 1ri frung binh ctia thang do F,, = 1,0042 {sau d6, gia tr| nay durge higu chinh vail sal léch da biét
trong hé thong do chuin — xem e).
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Sal léch chudn s, = 0,073 %

2,26x0,073
J10

thay vao cong thic (M10Y U, =
cho df khdng dam bdo do ngdu nhién 46i v&i P = 95 % 1a U, = £ 0,052 %
b) Cac yéu td gop phan vaio g6 khong dam bao do hé thong (cdng thirc {H.8))
1) D¢ phan gid: cha dung cu do trong hé théng do chudn
+ mdt nifa cla chiz 6 cudi clng ddi v&i gia trl "khéng" =+D,05kV
e + 0,026 % chia 190 kv
+ mit nifa clla chil s cudi cing déi vai gia i doc =+ 0,08 kV
=+ 0,026 % cha 190 kV
do d9, trong cong thife [H.8); a, = 0,052 %
2) Bé phan giai cha dung cy do trong hé théng do
+ mdt nira clia chir s6 cudi cling @81 vai gia trt "khéng" =+ 0,08 kV
=+ 0,026 % cha 190 kV
+ mdt nita cla ehil s6 cudi cling déi vai gia tri doc =+ 0,05 kY
= » (0,026 % cia 190 kV
do aéd, trong cdng thitc (H.9): a,=0,052%
3) Sutroi hé s6 thang do clia hé théng do chudn

Dira trén kinh nghigm vdi cac hé thdng tudng ty, gia thist gia tri a, = 0,06 % d8 b sy trdi khi hidu chudn
hé théng do chudn tlr thét diém hiéu chudn 13n cudi (khdng ¢d dif lidu vé sy trdi olia hé thing nay).

4) Hiéu chuan dé khéng dam bao do cia hé thdng do chudn

Gia tri cho frong chifng chi hiéu chudn la + 0,3 % d6i vat mitc tin cay khang nhéd han 95 % (tifc la k, = 2)
va vi vay cong thic (H.9) che: (UJ/k,) = 0,15 %.

c) B3 khong ddm bao do t8ng cb hé thang
Tir edng thite (H.9),
vdik =2 (tUcla P =95 %): U, =+0,32 %

d) D6 khong dam bédo do tdng vl mie tin cdy khéng nhd hen 95 %

TU cong thie (H.5): U = [(0,32)" + (0.052)7"

1l

0,33 % dugc lam won lénla + 04 %
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&) Hidu chinh sai s6 higu chudn cla hé thdng do chusdn

Sai 35 clia hé 56 thang do ciia ha théng do chudn che trong ching chi higu chudn 12 - 0,1 %. Vivay,
gia 1ri trung binh higu chinh clia hé sé thang do cha hé thong do la:

F.=1.0042x 1,001
=1,0052 tam tron la 1,008
f) K&l qua hidu chusn cla hé thing do
Gia tri h& s thang do &n dinh & 180 kV 12 1,005 ¢4 d9 khong dam bac do 1a = 0,4 % vdi mic tin cdy khéng
nhd hon 95 %.

CHU THICH: V7 du pay ding cho ha thdng do doc truc tiSp ¢ he 56 thang de danh nghia 13 1. Hé thdng do khac
¢h thé &b hé s8 thang do I6n hon.

H.6.3 Vidu 2 — Higu chudn hé thdng do xung sét 2 MV, bing cach so sanh vdi hé thong do chudn cé
|Zp bé chia dién trd 600 kV va bd s hoa 8 bit.

H.6.3.1 Gia trj dinh clia xung sét tiéu chudin

a) B6 kndng dam bao do ngdu nhién (Lf céc céip phép do tudng (ng) véi cac xung 1,2/50

Bang H.3 - Gia trj do dugc

Hé thdng do chuan | Hé thang do Hé s& thang do cla
v, Vy hé théng do
KV KV Val Va
518 1508 ; 10138
520 513 | 10138
520 514 I io117
516 509 1,0138 S
515 3 509 10118
518 512 1,017
515 s _ 1,0138
516 511 1,0098
512 AN 07 | 1,0099
518 511 10137 |

Gia tri trung binh ciia hé 8 thang do: F,, = 1,0123 (sau d6, gia tr| ndy duge hiéu chinh vdi sai sd da biét
treng hé théng de chudn).

Sat lech chufin s, = 0,16 %

2 2,28x0,18
thay vao cong thire (H.10) U, =" —
’ ; J J10
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cho d6 khéng dam bao do ngdu nhién S vl P=85% 13U, =1 0,12 %
b) Cac yéu 18 gbp phén vao 8 khéng dam bao do o6 hé thang (zong thic (H.9))
1) Ba phan glal cia dung cu do trong hé théng do chudn

+ mit nita clia chit <& cudi ciing dé| vdi gia tri "khéng™ =+ 1/ (2 » 255) gia tri toan thang do
(véi bia ghi 8 bit)

= £ 0,245 % (v0i 80 % gia tr toan thang do)

+ mét nlfa cla chir s6 cudi clng 661 vit gia tri doc =+ 1] (2 % 255) gia tri toan thang do
{vai bd ghi 8 bit}

=+ 0,245 % {(vdi 80 % gia tr| toan thang do)
do 86, trong cong thirc (H.8): a, = 0,49 %_
2) Dé phan giai cia dung cy do trang hé thdng do

= mot nita clia chif s cudi cling ddi vai gia tri "khdng™ =1 1/ {2 x 255) gia tri toan thang do
(vdi bé ghi 56 8 bit)

== 0,245 % {v&i 80 % gia ir] toan thang do}

+ mot it ela chif 88 cudi ciing dai vdi gia tri doc =+ 1/ (2 % 255) gia tri toan thang do
{v@i b ghi 86 B bit)

=+ 0,245 % (v6l 80 % qia tri toan thang do)
do d6, frong cbng thife (H.9): a, =049 %
3) Sy trdi hé sd thang do ela dung cu do trong hé théng do chufin

Khéng tang hem &8 woi, néu kidm tra thusng xuyén cing véi bd hiéu chudn xung ma hé sd thang do
khéng thay ddi. '

4) Su trbi he sé thang do cila b phan ap trong hé thdng do chudn
Udactinhiaa, =02 %
5) Higu chuin da khéng dam béo do clia dung cu do trong hé thdng do chudn

Gia tri cho trong chimg chi higu chuéin la: U, = 0,4 % ddi vdi mde tin cay khong nhé hon 95 % (k, = 2)
cho: (UyJk,) = 0.2 %

6) Higu chudn da khéng dam bao do clia bi phan &p trong hg thdng do chudn

Gia tri cho trong chimg chi hiéu chuan la: U, = 0,4 % g8 vdi mc tin cay khong nhd hon 95 % (k, = 2}
cho: (Uyks) = 0.2 %

¢) D& khong dam bdo do 18ng ¢b hé thang
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Ticongthiic H.Y, viik=2{iiclaP =85 Sy U, =x20,95%

d) ©6 khong d3m bao do 18ng val mire tin cay khéng nhd hon 95 %

Tu ¢bng thife (H.5): U=(005 + 0,129 %

£ 0,96 % duge lam rdn lanla £ 1 %
e) Hiéu chinh sai s8 higu chudn cla hé thing do chudn

Sal s cla hé s6 thang do cla hé thdng do chufin cho frong chimg chi hiéu chudn 12 - 0,15 %. Vi vay, gia tri
trung binh hieu chufin ela hé s6 thang do clia hé thdng do 12: 1,0123 x 1,0015 = 1,0138 lam tran & 1,014,

1) K&t qua hidgu chudn doi vdi gia trj dinh
Gia tri hé sd thang do an dinh d8i v&i cac xung 1,2/50 us, 6 500 kY 1a 1,014 val da khang dam bao do
5+ 1% v mic tin cay khéng nhd hon 95 %.

CHU THICH: Vi du nay dung che hé thdng do doc tre B&p ¢& hé s& thang do danh nghia 12 1. Hé thdng do khac
6 thé cb hé sf thang do lén hon.

H.6.3.2 Thai gian dau séng clia xung sét (T,)

a) B knong dam bao do ngadu rhién (Udc tinh tir 10 cép phép do tuong (mg)

Bang H.4 - Gi4 tri do dugc

H& thang da chudn I Hé thdng do Chénh lach wweng dsi

Tua Te (Tag = ToalTya x 100
15 ‘ . ps | %o
1,198 Y4258 | + 50
1178 1,244 F 58
1171 | 1295 108 |
1,200 F 1,261 - . + 51
1,170 1,201 «103
184 | 1,255 + 80
1,201 | 1260 v a8

= 1,174 ' 1,328 [ +13d

] 117 1,334 +139
£,190 1268 | « 66

Gia Iri trung binh ciia chénh léch tuong d6i la + 8,1 %
Seiléchchufns, =35 %

| 2,26x35

thay vao cing thiic (H.10) U/,
¥ g ( 3 o
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cho d6 khéng ddm bao do ngdu nhign 48l vai P =985% 1al, =+ 25 %
b} Cac d6 khéng dam bao do b hé thing

Sai 6 bat ky edla dd phan gidi 1a nhd so vél dd khéng ddm béo do ngdu nhidn va chi 44 khdng dam béo
Go <6 hé théng 14 do khong dim bao do hiéu chuan cla hé théng do va 1a + 0,7 % vdi P khéng nhd hon
85 % (tire 1a k = 2) va do 46, trong céng thic (H.9):

U)o
(42)-03s 5

Vi vay db khong dam bao do t8ng o hé thdng ik = 2 1a U, = + 0,7 % vdi mitc tin cay [a 95 %.
¢) B0 khong dam béo do téng voi mirc tin cay khéng nho han 85 %
Tir cBng thie {H.5): U=(07+259"%

= £ 2,8 % duge lam trén [2nla £3 %
d) Higu chinh sai s& higu chudn ciia hé théng do chuin
Sai 6 ¢ thang do thé) gian cho trong chitmg chi hidu chuéin 1a - 0,66 %
V] vay chénh léch luong ddi trung binh duge hiéu chinh: = (+ 8,1 + 0,66) %

=+ 8 76 % dudc lam tron lén la = 9 %

e) K&t qua clha higu chun thai gian ddu séng

V& T, = 1,2 us, sai s8 trong gié trj cho bdi hé thGng do 1a (+9 £ 3) % voi mfc tin cdy khéng nhd hon 35 %.

H.6.3.3 Thdi gian d&n nita gia tr

S(r dung qui wrinh duge md & trong H.6.3.2.

H.7 Tai liéu tham khdo

(1] I1SO/TAG 4/WG3: Jan 1993, "Guide 1o the expression of uncertainty in measurement” (Hufing dan
ma ta d5 khing ddm bao trong phap do)

[2) Dietrich, C.F, "Uncertainty, calibration and probability”, 2 nd ed., Adam Hilger, Londoen, U.K., 1991
("5 khdng dam bdo do, hiéu chudn va xac suat")
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