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i nfu L
TCVN 6306-1:2015 thay th/] TCVN 6306-1:2006 (IEC 60076-1:2000);
TCVYNG6306-1: 2015 ho" n t o" nilEC&QAi6-4:2001€hng Vv

TCVN 6306-1:2015 do Ban k: thudt tiéu chuXn qu’ ¢ gia TCVN/TC/EL M § y énlva khi cO L én bién
soln, T ' ngc cTiéuchuXn n o nglCEBL ° @ Qrigh', B Khoah cva Coéngngh congb’ .

B tiéu chuXn TCVN 6306 (IEC 60076), May biYn ap é€lh IQc c6 cac phfn sau
- TCVN 6306-1:2015 (IEC 60076-1:2011), M4y biyn  § pnIQci Phin 1 : ouchungl
- TCVN 6306-2:2006 (IEC 60076-2:1993), May biyn 8§ pniIQci Phin 2at tnn gét;n hi

- TCVN 6306-3:2006 (IEC 60076-3:2000), May biYn &p L én IQc - Phin 3: Méc ¢ § €nhthYlnghiém
L 4n moi va khoAng cach ly bén ngoai trong khéng khi;

- TCVN 6306-5:2006 (IEC 60076-5:2006), My biyn ~ § pn IQt i Ph'ln 5: KhA nkng chas ngAn m’ ch;
- TCVN 6306-11:2009 (IEC 60076-11:2004), May biYn ap L én IOc - Phin 11: May biYn ap kiu kho.

MAY BleN CP Nl C-PHEN 1 : QNHYCHUNG
Power transformers - Part 1. General
1 PhUm vi ép d, ng

Tiéu chuXn nay &p d, ng cho may bi/jn  § pn | It ba pha va m, t pha (KWc[ may bi/jn apt ngxu) tr
m ts ch nglolimay bi/jn &4pnh, vamaybi/jn §ksbilt n h€:

-may bi/jn apm tphacécongsust d amhmh hhn 1 k VA Jjvap baypBaycd ddmg subt
danmhmhdh hhn 5 kVA;

- may bi/jn 4p, khéngcécu n d ©y n''no 8- dihipm Hhn 1 000 V;
-maybi/n &§p “be | €

-maybi/napc a c §c p hnehkn®octdh€t rfo kéo; L

-may bi/jn ap kh i | ny;

- may bi/jn &p th  nghi m;

- may bi/jn 4p han;

- may bi/Jn &p phong N va may bi/jn ap dung cho m, hfm 10;

-may bi/jn 4p dung cho_ ngd, ng (ngdp ) . o <Au.

Khi khong c6 tiéu chuXn ¢, thweho céc ch, ng loti bi/Jn &p néu trén (¢, thwla may bi/jn ap khong co
cun d®Oy nc -§ pl idnahn ht ¢4 1 000 V ding cho cac_ ng d, ng cong nghi p) thi c6 thWap
d, ngtoan b, hoHs m, t phfn ¢, atiéu chuXn nay.

TiéuchuXn n "y Kedp n/iii cat yéu cfu c6 thilam cho may bifjn 4p thichh' p Widp“ v tri
ma céng ching cokh[ n £ n goceni L ce

n"iv icacch nglodimaybi/jn §pnllcivacun kh§ng LckuXuce thwthi téu chuXp nay
ch"4p d, ng trong phtim vi nhbt ‘'nth °lc @ n d¥n trong cac tiéu chuXng, thWwl -n« ¢ - ¢ §¢c
chuXpg, thwWiv, i

- cu, n khang néi chung (IEC 60076-6);

- may bi/Jn ap khé TCVN 6306-11 (IEC 60076-11);

-may bi/jnapt bl[ov (IEC 60076-13)

- may bi/Jn ap nYp LFy chbt khi (IEC 60076-15);

- may bi/Jn &p dung cho cac . ng d, ng tua bin gio (IEC 60076-16);
-may bi/jn dpvacu nkhangc a p h €hmkgo (IEC 60310);
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- may bi/jn ap bi/jn " Ldung cho cac_ ng d. ng cdng nghi p (IEC 61378-1);

- may bi/jn ap bi/jn " Ldung chocac_ ng d ngtruyntfih th'n g *~rn tchiQu cao ap (HVDC)
(xem IEC 61378-2).

TUim ts ch trongtiéuchuXn n ~ y ¢ nhhatukpuy/ih cdo ramg phli Gl ‘Lc@ t anithudnovQ
gili phap hoHs quy trinh | ach nhoHe b sung. Vi cth athudn n hdgcfiv 1 e@hifjt Idp gi a nha
chjto v "° imga€T tnhBtI" n°n L @a v acksbtrong yéu cfuk: thudtc ah p ™ tig.

2 Taili uvi nd*n

Cactaili uvi nd¥ns au L @&wythifitchovi cépd, ngtiéuchuXnnay . "ivicactaili ughint m
congb” thidpd ngb[n 1Tce n° v icactaili ukhéngghint m ¢ T thighp ¢h ngblnm,_ i
nhbt (kWel cacs a =~ I

TCVN 6306-2 (IEC 60076-2), May biyn 8§ pniIQci Phln 2at knn gét n hi

TCVN 6306-3:2006 (IEC 60076-3:2000), May biyn  § pnIQci Phin 3: M8Bc ¢ § énhva thYinghiém
L dn moi

TCVN 6306-5:2006 (IEC 60076-5:2006), May biyn 8§ pnIQc Phin 5: KhAn £ n ga ngn m’ ch
TCVN 6306-11:2009 (IEC 60076-11:2004), May biYn ap L én IQc - Ph'In 11: May biYn ap kiQu kho

TCVN 7921-3-4:2014 (IEC 60721-3-4:1995), Phan lo"i Xl kién m?! ongt RhTn 3-4: Phan lo"i
theo nhom cac tham snmoéi  dnrg  w khAd nghiét- SYdin gt guvhtrik h * n goc bBo vé
khei thai tiyt

TCVN ISO 9001, H¢ thnng quAn Iy chB  «hg - Cac yéu clu

IEC 60076-10, Power transformers - Determination of sound levels (May biyn & pnIQt i Xac ah
Lot n)

IEC 60137:1984, Bushings for alternating voltages above 1000V (S6 x uy ° n d % ®@drgap xohyo
chixulpn h*n 1 000 V)

IEC 60214-1:2003, Tap-changers - Part 1: Performance requirements and test methods (Bo chuy(n
LAi NEc L Xu chinh - PhIn1: YéucluvXt 2 n h n t n gg phdp thy mghié¢ m)

IEC 60296:2003, Fluids for electrotechnical applications - Unused mineral insulating oils for
transformers and switchgear (Ch'E leng dung trong céng nghé Lén-Dlu ¢ § énhkhébg sY ding
khoang dung cho may biYn 4p va thiytbol - n dt) c

3 Thudtng, v 'nlh nghoa

TiéuchuXn nay 4p d, ngcacthudtng v 'nbh nghoa sau LOy.
CHU THICH: Céc thudt ng. khac xem trong T. v ng k: thudt "~ kiqu c t/](IEV).
3.1nhnnghoa chung

3.1.1 May bi/jn &p Li n | c (power transformer)

M8y nlit onh lenhiQueuindayonanh c[m_ng rti,bi/jn "Lh th'ng  népva
d, ngnxbaychiQuthanhh thhng ‘'nti&§p v~ nkoaypahiQL ik h §cnglakhacvQgia tr
nhengcungtfns Wi "Hinktng.

[IEC 60050421:1990, 421-01-01,c6s a 1

3.1.2 M4y bi/ln 4p t ngXu (auto-transformer)

Maybi/jn 8 p t r o mldai¢u-n daytcé nm hphfn chung.
[IEC 60050-421:1990, 421-01-11]

CHU THICH: Khi mu’ n néi ramg m_t may bi/jn &p khong phl[it ngXu , ° tndnd@ng cac thudt ng,
nh<€ m§nyap dicu n day riéng bi t hoHs may bi/jn &p c6 hai cu, n day (xem IEC 60050-421:1990,
421-01-13).

3.1.3 May bi/Jn &p n" i tif]p (series transformer)

May bi/Jn ap, khéng phfimay bi/fjn4pt ngXu,tr ong L -tcucn oh©'yc tHUNEK/] LWmde n’ i
ti/ov. imUc h " nh3n thay ' i " &p va/hoHe s a ~ igoc pha ¢, and. Cu, nday con IYilacu n
day kich.

[IEC 60050-421:1990, 421-01-12,c6s a 1

CHU THICH: May bifjnapn’iti/Jp ¢ ILreg g ila may bi/Jn ap kich ap trong phién bfn  t ¢ccéa
tiéu chuXn nay.

3.1.4 May bi/Jn ap loti ngam trong chbt |, ng (liquid-immersed type transformer)
May bi/jn p mamlcht vacaccu n d ©yc n§ad trong chbl | ng.



3.1.5 May bi/Jn ap loti kho (dry-type transformer)

May bi/napmamicht vacun d©y khcngag trdngchbtlng c §a.h L
[IEC 60050-421:1990, 421-01-16]

3.1.6 H th" ng blo toan chbl |, ng (liquid preservation system)

H th" ng trong m, t may bi/jn 4p ki ngdm trong chbi |l n g d Yehy a L' Inggidnn nhi tg a
chbtl ngmanh nédungnlps gidnn nhi tc achbt| ng.

CHU THICH: S ti/Jp xGc gi achbl| ngvakhdéngkhibén ngo " i L Wl ©dglfimb thoHst h
L¥ec ngtHm ch

3.1.7 Giatr g u y nhi(specified value)
Giatr L €c g unb £n g@muatlith iliwn Hbhang.
3.1.8 Giatr thi/t kJ] (design value)

Giatr mongmu' n  Lce L €a?ngsavobg daytheo thi/tk/Jt r o ngng b p s cac vong day
hoHoa Tc@nht thijtk/Jt r ongngh p&€atr k h§ng,  dkhdngtlilhoHs cac tham s’
khac.

3.1.9 n'in &p cao nhbl dung cho thi/jt b Un &p d, ng cho cu, n day may bi/jn 4p (highest voltage
for equipment Um applicable to a transformer winding)

n i n &p pha-pha giatr hi ud, ng cao nhbttrong h' th" ng ba phamacu ndayc amaybi/n §pcl €
thitk/jt heo ¢ B8g &nol i

3.2 f0&'d LvWhn ttung tinh

3.2.1 nfun’ i (terminal)

Phfnt dXn "lhi d %Wgicl ndayv icac day dXn bén ngoai.

3.2.2 nfun’ i pha (line terminal)

nfun'i le@iftkJLWn iv, idayphac a li.€

[IEC 60050-421:1990, 421-02-01]

3.2.3 nfun’itrung tinh (neutral terminal)

a) Ll iv imaybi/jn apbaphavat h pbaphat cac may bi/jn &p m, t pha:

LFun'ihoHo ¢ §wn il "LlcEi i Wi ¢ h u W trupd'tinh) ¢, acu nday n i sao hoHe n’ i
ziczac.

b) L iv, i may bi/Jjn &p m t pha:

LFun'i dWkhgiv L Whtrungtinhg a li.€

[IEC 60050-421:1990, 421-02-02,c6s a 1

3.2.4 n Wn trung tinh (neutral point)

nWncgah thng c8c Spx hg,  mnd€c nthilhing khong.
3.25 nfun’iteh n g ng (corresponding terminals)

nfun’ic acéaccu ndaykhacnhauc amaybi/jn  § p’,c LI Butb3md cung m tch cai hoHs
kyhiu t €hg.g

[IEC 60050-421:1990, 421-02-03]

3.3 Cu, nday

3.3.1 Cu, n day (winding)

Tdp h p cac vong day tlo thanhmUc h "rniivaom t t r o n g 4cbd ¢ nh Eho may bifjn ap.
[IEC 60050-421:1990, 421-03-01,c6s a "1

CHU THICH: " irv. i may bi/Jn &p ba pha, ftu, n daydlatdp h p ¢ a cac day qubh pha (xem 3.3.3).
3.3.2 Cu, nday c6 nbt L' Qi ch'nh (tapped winding)

Cundaymas v, ng Luagul chthwt h a"yi thddb nbt.

3.3.3 Cu, n day pha (phase winding)

Tdp h p ¢ acéac vong day tlo thanh m, t pha ¢, a cu, n day ba pha.

[IEC 60050-421:1990, 421-03-02,c6s a 1



CHU THICH: Khéng néns d, ng thudt ng, &u, n day phaél'Wg itdp h p ¢ atbl c[ cac cu, n day
trénm ttr, ¢, thw

3.3.4 Cu n d ©yn afi dao (high-voltage winding)
Cu, n day HV

Cun doOy nc -8 plL idna cab nhEl.

[IEC 60050-421:1990, 421-03-03]

3.35 Cu n d ©y afithbp (low-voltage winding)
Cu nday LV*

Cun dOy nc -§ pL idna itk nH5L

[IEC 60050-421:1990, 421-03-04]

CHDP THEGHimanbi/napnit/p,cu n d©y nc -§ pl idnathisp Lh h n Wid eu ntday
com c c 8§'cnh claio hhn.

3.3.6 Cu, nday L in ap trung gian” (intermediate-voltage winding)

Cu ndayc amaybi/jnapnhiQucun d©y .nép - dA’imthtrulggiangi a 'hi §p dnanh L
¢, acu, n day cao nhbt va thbp nhbt.

[IEC 60050-421:1990, 421-03-05]

3.3.7 Cu, n day ph, (auxiliary winding)

Cu, n day ch” dung cho ph, tfinh sov. icéngsubl d amhit alnay bi/Jn ap.
[IEC 60050-421:1990, 421-03-08]

3.3.8 Cu, nday’ n L nh (stabilizing winding)

Cu ndayb sungn’itam giac diing cho may bi/jn 4p n" i sao-sao hoHe n" isao-z i ¢ zVelam gifm
tr khangth t khong, xem 3.7.3.

[IEC 60050-421:1990, 421-03-09,c6s a "1

CHUTHICH: M tcu n d ©ycgli®cu nday' n ‘nhch'khicu n d©y L- kMWMding d¥%ng L
pha v, i mYch ngoai.

3.3.9 Cu, n day chung (common winding)

Phfnchungc acaccu ndayc, amaybi/jnapt ngxu.

[IEC 60050-421:1990, 421-03-10]

3.3.10 Cu, nday n" i ti/Jp (series winding)

Phfn c.acun dayc, a [néy bi/n4pt ngXuhoHocu ndayc amaybijnapnit/p Lce dwnwg L
mden itiJpv, imbc h i

[IEC 60050-421:1990, 421-03-11,c6s a "1

3.3.11 Cu, n day kich (energizing winding)

Cu ndayc amaybi/jnap n’ iti/jpd ¥%n Yveculg cbp L in cho cu n day n’ i ti/]p.
[IEC 60050-421:1990, 421-03-12,c6s a "1

3.3.12 Cu, ndayn’ i kiwit ngu (auto-connected windings)

Cu ndayn’itifJp vacu, ndaychungc amaybi/jn apt ngXu.

3.4 Thongs LHe tr €ng

3.4.1 Thongs' LH t r (&ating)

Cac giatr bmgs gdn c h o lic Skk@, X8 vdhhanhc amaybi/jn &§p tr ouknc8§c Li
quynhl tiéuchuxan"y v U c&e® h "y WBW&ng | thevicbloslic anhachi]
tUo va cho cac th  nghi m.

*Cu, n day nhdn céng subttacd ngt ngu’ ncungcbp khilamvic Teg i | 'n ésdjudg v~
cu, n day cung cbp cong subl tac d, ng cho ph, tFi ‘lcgil” orctu cbh 6. Cd&og hayu
khing c¢- "Tv imwgmdiwnadirongs caccun d ©y nc -8 plidnahn hc alo hhn v~ k't

L €cs d ngtr khidungv. iyn g h ¢ angh, ®Iu’ ng céng subl tac d. ng (xem IEC
60050421:1990, 421-03-06 va 07]. Cu, n day khac trong may bi/jn § p°, ngtdgi@tr thbp h hn
congsubl d amhit, akku ndayth cbp, “tnlg€lc@i | 'ndadythub a 6, théme nih

n g h'o&3.8.



3.4.2 nY I€ ng danh L' nh (rated quantities)

CgclUMEng "aLE&P, ‘cyvivg)mhcacgiatr blmgs ¢ a ¢ h ¥n gnhthdhgs LHe
treng.

CHUTHICH 1:n" iv, imay bijn dp co nbt L Quchnh, nflu  k h* ng ‘whkhagthi $5 [* hg@lanh
Unhl i ° n ol Qichnh chinh (xem 3. 5. 24i. ’ hGgs ct @hgvgi | nghoa t€hng
lien quBnrcachbtc thwk h 8 u Ll ilac § cdi L hg@be L Q ch'nh (xem 3.5.9).

CHUTHE CH 2:'@8mvadj ngnllu® n chiv@th bmggiatr hi ud, ngc achdng, njju
khong c6 g u ynh khac.

343 nin §p dahnchacl nday (rated voltage of a winding)
Ur

niinapbh ‘nth °lc€Hivao horstbora“ tring thai khong tfigi a ¢ §en il acu, nday khong
conbt Qieh'nh,hoHsc acu ndayconbt Qichn h “lt€i° nbt Qichnhchinh (xem 3.5.2),
L'ivicun d©y ba phépgilacacldfun’lpha.

[IEC 60050-421:1990, 421-04-01,c6s a 1

CHUTHE CH 1n &p dnaq atblle[ cac cu nday xubthi n “tgth i chjL, khéng tfi khi
L'in  §kbvatim ttrongcaccu ndaycégiatr danhmhdiacun doy L -

CHUTHE CH Zv icacmaybijndapm t p h'a thijs®/] LW i sao tbo thanhf may ba pha,
hoHo Tc@ igi adayphahotstrungtinhg ah thhng ba ‘mtmd a nhhll€cnéu’

din g ' r.&p pha-pha chia cho +/3, vid, U, =400/+/3 kV.

CHD THECHy idmaybijnapm, t p h'a thi®/JLWh igi acacphac al @ ," n#pidanh
'n h “lt@Whi nb3n g ~ rap pha-pha.

CHUTHE CH 4v, icm ndayn ilifjpc amaybi/napn’iti/Jp baphal €cthitk/n h € tou n
dayh mUch (xem 3.10.5)thil’'in §p dnabh®crn®° u nWee nt d©y ~En istoe

344 T s L'inapd a n hnh [rated voltage ratio)

T s gia 'lhi §p dnagamlitcun d©y nv '§plLidiaghculn dO©y kh®ap c- Li
danmhtibp h h ke bAng.

[IEC 60050-421:1990, 421-04-02,c6s a "1

3.45 TFns" d a n hnh [(rated frequency)

fr

TFns t4 L - fm§ y8 pbcithig k/]LWam vi c.
[IEC 60050-421:1990, 421-04-03,c6s a "1

3.4.6 Cong subl  d a ‘min(rated power)

Sr

Giatr q uy c€acodngsublbiwiki/n T e@h ‘nhchocu ndaycungv. il'in §p dnagh L
cu nday Lo, cong subinay quy/t ‘nth  d , 'md a b inh d acu n day.

CHU THICH: CT hai cu nday ¢, am, t may bi/Jn &p hai cu, n day c6 cung cong subt  d a'mhima L.
t heomhl nghoablmaylagngsubl d amhit, aktl[ may bi/jn ap.

3.47 D, ng nL id a nnh (rdted current)
I

D, ngnd¢hty g danilphac acu nday,d, ngnriiiy dtight congsubl d amhis, vi
L'ingpdanmhW L' ivicun doy L -

[IEC 60050-421:1990, 421-04-05,c6s a "1
CHDP THECHv ilcu nnd©y ba pmdan thhIlbilgeclinh bng:
| =
r \/53 Ur
CHD THE CHy izu nddymaybi/ndapm t p h'a thilt®/] L'Wn' i tam giac thanh f may ba
pha,d . ngnddn mhtibhbagd , n § nday chiacho v/3,

| _ laay
=

@



CHD THECHy imaybijnapm,t pha k' hcthijdd] UWe i thanh f may ba pha, dong
L'in  d a 'mhb?uy:

=St

|
r U,

CHD THECHy iku ndayh mlch (xem 3.10.5)c. amaybi/jn §p, ’'ch, e 'mthe a’
cu nday h mUchlacong subtd a n mhdhiachos" pha v~ nc hSp Ldnhq hculndayh
mUch:

3.5 Cacnbt Quich'nh
3.5.1 N6t Quich'nh (tapping)

. Mmaybinapcom tcu ndayconbt Quiechn h, cHuio'he thwe acun d©y Whi ns't h
vong day hi u qul nhbt 'nhtrongcu ndayconst Queh'nh v ™, Y nt s ,vong day nhbt
'nhgi acu n d©vyabBlk8cu ndaynaokhaccos vongdayc L'nh

CHU THICH: Mt trong céc nbt L Qu ch'nh & nbt L Qu ch'nh chinh, cdc nbt L Qu ch'nhk h § ¢’ ¢ thé
tr theom iquanh v inbt L Qchhhchinhb3agcach s LQuchnh t€hgg Xmem mghoa
¢, acacthudtng d €i Loy.

3.5.2 Nbt L Qi ch'nh chinh (principal tapping)
Nbt Qichnh t €hgvgi c8c h@ danhh L
[IEC 60050-421:1990, 421-05-02]

353 H s LQuchnh(t €hngy inbtLQchhhl « ¢ ho) féctorgdgorpesponging to a
given tapping)

T s:

% (h s L@ chnh) hol—bloo% (W s" LQchnhtinhbmgphfn trtm) trong L -:

r r
Ul “"nLig§p dnhq hculnday (xem 3.4.3);

Ual ™" niAp xubthi ntdi ¢ um’ i¢ acu, nday khi may bi/Jn &p vdn hanh khong t[i, t8 nbt L Qu
chinhliénquan,b3 g c¢ 8 hii L§ p dnavabm It cu nday khéng co nbt Qi ch'nh.

CHU THICH: n” i v, imay bi/Jn &p n" i tiflp, h s LQchnhlat s gi a 'lhépc acu ndayn iti/p
t €ehnmyv inbt LQchnhLlachov iU.

[IEC 60050-421:1990, 421-05-03,c6s a .

3.5.4 Nbt Quich’'n h t ¢plosgapping)

Nbt Qichnhcoh s LQuchnhln hhri m

[I[EC 60050-421:1990, 421-05-04]

3.5.5 Nbt ' Q ch'nh gi[m (minus tapping)

Nbt L Quchnhcoh s LQchnhnh hhn, tm

[I[EC 60050-421:1990, 421-05-05]

3.5.6 B€ c L Qu ch'nh (tapping step)

Chénhl chgi acach s L@chnh thwhi n di@Ungphfn t r tarhainbt Qi chnhlignhkQ
[IEC 60050-421:1990, 421-05-06]

3.5.7 D[i L Qi ch'nh (tapping range)

Dlibi/jnthienc ah s L@ chnh,thwhi n  di@Ungphfn t r L migia & d00d

CHU THICH: N/judlih s” nay n3m trong phmvit 100 #n 180 - b, thi d[li L Qu ch’h L. €c
xem la: +a %, -b % hoHe ta% nfjua=bh.

[IEC 60050-421:1990, 421-05-07]

358 T s Linapc anbt Qich'nh(c,am tcHp cu nday) (tapping voltage ratio (of a pair of
windings)

T s bwgv it s L'in §p dnainh L
Anhanv ih s" LQch'nhg acu ndayconbt LQuchnhnju L -  h " d © yaplcao;



Achiachoh s LQchnhc acu ndaycénbt L Qchnhn/ju 6llacu nday L in ap thbp.
[I[EC 60050421:1990, 421-05-08]

CHUTHICH: MHed%2 t helo g hso &inapd a n mhitnhbtlab3ng 1, tuyvdyt s L'inap
nbt L QuchmhcothWnhh h hn “iv iln tvainbt L Qchmhnao Lo khit s L'in §p dnagfh L
b3ng 1.

359 nt ‘Ingenbt Qich'nh (tapping quantities)

Cac Ui °“ hg@nagiatr bamgs ¢ ac h ¥%n g ‘nhEhgl Ihbe Quechnhc anbt L Qch'nhc thw
(khong phri la nbt L @i ch'nh chinh).

CHD THE®@H :hg@bt L Qch'nhco” thtcl cac cu n day trong may bi/Jn &p, khong ch™ cu n
day c6 nbt L @ ch’nh (xem 6.2 va 6.3).

nl ° hg@bt Qichnhla:

-L'indpnbt LiQuch'n h  (t €hh ¢ ntApd a n mh, 8.4.3);

-cong subtnbt L Quch'nh ( t €hnngh € c¢ 'Ht g d 8 mhh3.416);
-d, ngnrbé Qiechnh (t €hh€ O, ndanlh B4.7).
[IEC 60050-421:1990, 421-05-10,c6s a 1.

3.5.10 Nbt L' Qi ch'nh c6 cong subt toan phfn (full-power tapping)

N6t Qi ch'nh macéng subt® nbt nay b3mg cong subt  d amhh L
[IEC 60050-421:1990, 421-05-14]

3.5.11 Nbt L' Qi ch'nh c6 cong sublt gilm thbp (reduced-power tapping)
N6t Qich'nhmacéngsubt® nbtnaynh h hn c¢t'bHhg dsmhh L
[IEC 60050-421:1990, 421-05-15]

3.5.12 B, chuyWw “Enbt L Q@ ch'nh d €i t[i (on-load tap-changer)
OLTC

Thi/tb d %n vt K a"yinbE L Q ch’nh ¢, a cu n day, thichh p cho vdn hanh khi may bi/jn 4p Lang
mangnhHoHe Lanp. c- t

[IEC 60050-421:1990, 421-11-01]
3.5.13 B, chuyW "~ ELnbt L Q ch'nh khi khéng c6 L ‘i n (de-energized tap-changer)
DETC

Thi/tb d %n vt K a'yivi E bBlin inbt Qi ch'nhc acu nday, ch”thichh pchovi cvdnhanh
khimay bi/jn ap b ngds * i (cach ly kh ih th" ng).

3514 ninédplamvict'i L a d&ntheopt Qich’nh (maximum allowable tapping service
voltage)

ninaptlittns’ d anmhd.amaybijn §p cthigk]LWehu Lcdiént cmakhdngb h ng’
bbtki v tri nbt Qi ch’nh ¢, thwnao tli cong subt nbt Q1 ch'nh lién quan.

CHD THE CHadnay nlicgi ihUnb iUn.
CHUTHICH2: "mi§&p n 'nygs€bhi®hln /i 105 n¥%pnbt iQchnh danhtr khi

ng® mua nhuywilBp cao hhmhyQnkt @ chinb (xeml6.4) m t cach rd rang
hoks lak/tqul ¢, a g uny thdd 6.4.2.

36 Cactn hao v~ nkhomgtlil i

CHU THICH: Cacgiatr n "y | i ° fin nist il @rchnb chinh (xem 3.5.2), tr. khim, t nbt L Q
ch’nh khac L €©cch'rac, thw

3.6.1 T n hao khéng t[i (no-load loss)

Céng subitacd ngb hbpth, k hitb T i § p dnahn h &finbt Qi ch'nh)cotfns d an mh L
| °n Eusncic Bm, ttrong cac cu n day, trong khi cac cu, n day con IS h™ mUch.

[IEC 60050-421:1990, 421-06-01,c6s a "1
3.6.2 D, n g nlkhdng t[i (no-load current)

Giatr hiud,ngca d, nrgchy i g Fan ilphac acu n d ©y Hk hiii §lp  dnahn ha &pi
nbt Qichnh)vaocu n d ©y tfiis d a n nh, ttong khi cu, n day hoHs cac cu, n day khac h’
mUch.

CHD T HE CHyv ilmay bifJn &p ba pha, gia tr nay la trung binhc ngc acacgiatrd , ngn L i



trong ba pha.

CHUTHE CH 2: ‘'Dkhongtlilciam tcun d©yn ¢ hE8Wdi nbmgphfn t clam

d, ngn Ldamhcg adcun d®y iz i maybiJjn &p nhiQu cu nday, giatr phfn t rtm n"y
t €hnmgv icu ndaycécongsubl d amhitao bhbt.

[IEC 60050-421:1990, 421-06-02,c6s a 1.

3.6.3 T n hao c6 t[i (load loss)

Cong subltacd ngb hbpth, * tfns" d anmhva’ nhi t = &huXn (xem 11.1), gdn liQv, im t
cthbcun dO©y khin dam@ WKid,nnge Qichn h) ulai cdua ighac am, t
trongcaccu n d©y, dumica@wndayk i a clh@tds. Cac cu, nday con IUi, njju co, h

mUch.

CHU THE CH “liv inmay bi/Jn &p haicu, nday, ch’com tcacht h pcu ndayvam tgiatr t n

hao khi co t[i ." ivpimay bi/jn ap nhiQu cu, n day, cé nhiQugiatr t nhaocotli t ©havgicac

cacht h p haicu, nday khac nhau (xem n Qu 7 ¢, a IEC 60076-8). Giatr k/th pc, at nhao khico

tfi il itoanb maybinapl i ° n fAnd ahnptflic, acu n day xac L' nh. N6i chung, gia tr nay

t h 8y khong thWx § cnh B3mg phép L oc tifiprkhith nghi m.

CHU THICH 2: Khi cac cu ndayc, am, tcHp cé cdong subl  d a'mhikhadnhau, cfn Qtdp JHf n
haocétli_ ngv. id , n gnda n httong cu ndaycocongsubtdanh 'nhnh, hhn v~ Bl ng su
chuXn.

3.6.4 T nhaot ng (total losses)

T ngc af nhaokhongtlivat nhao co tri

CI—°|L'J THICH: Khéng tin h Jnlf ng cdng subt tiéu th, ¢ acéac thi/tb ph. tr trongt nhaot ngva

L ‘©c néuriéng.

[IEC 60050-421:1990, 421-06-05,c6s a "1

3.7 Tr khang ngdm mUch vas, t ap

3.7.1 Tr khang ngdm mUch ¢, am, t cHp cu, n day (short-circuit impedance of a pair of windings)

Tr khangn'it/p t €hn g ZERhAjK ginhbmgdm,” tfns d a n mhvanhi t | €huXn, qua
c§cduniicamtcundayc amtcH, khFunci§acun doO©y ki atdia®accu n
day khac, nfju cé, ' mUch. " inv. i may bi/Jn 4p ba pha, tr khang L. ©c biwi th latr khang pha (0" i
sao t<€hng L€hng) .

CHU THICH 1:, may bi/Jn 4p c6 cu, n day c6 nbt L Qu ch’nh, tr khang ngdn m&hlic n gquwlan L
nbt ' Q@ ch’nh ¢, thw NJJu khéng c6 q u ynh Khac thi ap d, ng nbt I' @ ch'nh chinh.

CHD THE CWH " hgdaycd thwe €cbiwith d €idin g t €h,kigpnglc6th nguy°n, nhe€e |
h s zc atr khang chuXn Zer, ¢, acingcu ndaytrongcHp L - . T2 fritrkrhlBie o p h

z =100 z

ref
trowg L

2

Z (congth ¢ n "y ’liwainch may bi/jn 4p ba pha va m t pha)

ref —
r

Ul “"nligpndpldianmmhHbH " bépnbt L Qchnh)c acu ndaycdZva Zer

Srlagiatr chuxnc acongsubl d amhh L

Giatrtehng i L n~y ?aglvnig shygi a 'hi S Lt rong phnSichtbmdimg " i
danmlmhl t €hg(ppHs d ., nronbtlliQu ch’nh) v 'nad i d a mth(hoBs " b &p nbt L Qu

ch'nh). ‘ni Skbnagl ©cgi I faphgdn mich [IEC 60050-421:1990, 421-07-01] ¢, a cHa
cu nday. Giatr t €hn g b “‘yng hisg@wi din di@ingphfn t r £ m.

[IEC 60050-421:1990, 421-07-02,c6s a "1

372 S, taphoHs t £ ngiv8ip QLki nph, t[iquyLl nh (voltage drop or rise for a specified
load condition)

Chénhl chs h cgi a 'hépkhongtlic acun doO©y maptiol ir a t rfemicca®d nly
cun doyliph-tfivah s céongsubt g wy , I knhap cutigicbp cho cu, n day kia hoHo m; t
trong cac cu, n day khac bng:

Agiatr d anmhd.an6numaybi/jn 8§ p cli ®aonbt Qchnh ¢ h 2 médpkhprigilic a
cu ndayth nhbt k h Rag Giatr da n nhd. ano);

Al'inapnbt Qich'nhn/jumaybi/jn  § p c i #© nbt L Qi ch’nh khac.



Chénhich n"“yngt he@swi di n di@ingphfn t r_tam lhdép khong tlic acu nday th
nhbt.

CHDP THE GHIimapnbi/n ap nhiQucu, nday, s, taphoHs t £ n gdng&p phk thu, ¢ vao t[i va
h s céng sublc ablnthan cu nday maconph, thu cvaotfivah s  congsubic acaccu n
day khac (xem IEC 60076-8).

[IEC 60050-421:1990, 421-07-03]

3.7.3 Tr khangth t khong (c, acu, n day ba pha) (zero-sequence impedance (of a three-
phase winding)

Tr khéang, tinh b3mg 6m chom ipha® tfns" danmh,8i a c¢ §en ilphac acu ndayn’ isao
hoHs cu, nday n" i ziczac,n iv. i n h a gyn iwring tihh ¢, a cu n day.

[IEC 60050-421:1990,421-07-04,cés a 1

CHU THICH 1: Tr khangth t khdngcéthWcé m ts  gia tr vi né ph, thu c vao cach n” iva mang
tlic acaclfunic acu ndaykiahodecaccu n d ©y K h &tin ilvd€mang t[i.

CHU THICH 2: Tr khangth t khéng co thWph, thu cvaogiatr cca d , nrgvathi tl , LHs
bi tla“® céac may bi/jn ap khéng cé cu n day nao n’ i tam giac.

CHU THICH 3: Tr khangth t khéngc I ncgthwr €c biwidi nb3ng giatrt €hn ggitig nh<€e
tr khang ngdm mYch (th. t thudn) (xem 3.7.1).

3.8 t tnn g’ t(teémperature rise)

Chénhl chgi anhit A &aphfn Lang x ®t &\waindi chbliam matbén ngoai.
[IEC 60050-421:1990, 421-08-01,c6s a "1

3.9 C & (nsulation)

nivi c®b& Bghoanlli °m§ ket TCVN 6306-3 (IEC 60076-3).
3.10 C8kunci§ch L

3.10.1 N’ i sao (star-connection)

C8&clbunlicu nday Tc@® trisaochot ngcu ndayphac amay bi/jn ap ba pha, hoHs ¢, a

t ngcu ndaycécungl’'indpd anmhd.amaybi/ndpm,t p h'a k/ltpthanht may bi/jn
§p ba poadinid@®mt Whi c humytrupdtinh) ¢ Fukiab iv, i Fun iphat€mg
. ng.

[IEC 60050-421:1990, 421-10-01,c6s a "1

CHUTHICH:N'i sao L'icigilkhiY. L€

3.10.2 N i tam giac (delta-connection)

C§clbunlicu n d©Yychbl tdsao cho cu, nday pha ¢, a may bi/jn &p ba pha, hoHo cac cu, n day
c- cY¥mgpdénhl'nhc acacmaybi/jnapm t p h'a kit ©pthanht may bi/jn 4p ba pha,
L €©cmden iti/p Witlo thanh m, t mUch kin.

[IEC 60050-421:1990, 421-10-02,c6s a "1
CHUTHICH:N it am gi 8c "kgilarkiDi L€
3.10.3 N itam giac h° (open-delta connection)

C8cibunlicu n d©y t r on gdayphac &rmay bi/in 4p ba pha hoHs cac cu n day cé
c%ngndpdanmhdacacmaybi/lnapm t p h'ak/ltiepthanh{ may bi/jn ap ba pha,
L €cmden’itijp n h€nghnlim atam giach mUch.

[IEC 60050-421:1990, 421-10-03]
3.10.4 N i ziczac (Z-connection)

C§ c bunlicu ndayg mhai phfncu nday, phfnth nhbl °Lc@ itheo hinh sao, phfnth hai
L€cninitipgi aphfnth nhbt  Vfun Lpha: haiphfn L@ tri sao cho m, i phac, aphfn
th hai’ clgwhtréntr, khacc amaybi/jnapn iv iphfn Fiitién.

CHU THICH: Xem Ph, |. ¢ Divli “tngKpcacphfnc acu ndayt h €gcociungs vong day.
3.10.5 Cu, nday h® mUch (open windings)

Caccu ndayphac amaybi/jn &p ba ph'ac Edim™w gnhad &n trong may bi/n ap.

[IEC 60050-421:1990, 421-10-05,c6s a "1

3.10.6 n, I ch pha (¢, acu n day ba pha) (phase displacement (of a three-phase winding))
Goclchgia c8c vmapgita Kitrungtinh (th choHogil) VvFfun L t €ihgcga hai



cu nday, khih th'ng répth t thudn LceH v Fuon il’ hépcao,theoth t b3ngch
cdinu c h¥nag I §sutb3ndch céihotstheoth t s njuchingl €©cl § n bubangs .
C&c v®ct hegifthdt LI€ g ucahiQu ki gnEnt h’.

[IEC 60050-421:1990, 421-10-08, c6 s a " 1
CHD THECH Tu7vxehml, cDi

CHP THECH 2: &®@at kl Omh & pc ¢ aléylamehuxn, vl chpha, ngv, ibbl
kBcun dO©y n" ochiwia lt@eo chimyeh® gi 6tc |~ v @cachngadha c
ch'mbygi khi v ®c_ taleu mpdaycaocap la 12 h (s* cang cao this. chdm phacang | n).

3.10.7 Ky hi ut n’ i day (connection symbol)

Kyhiu quygch@®cact nidayc acun d©wnaplcao,cu n d © n aplirung gian (n/ju co)
vacun dOpaplthep v~ ( €&k )pha *ti€achingthWhi nbmgm, tf h pcacch
cdiva(cac)ch s gi .

[IEC 60050-421:1990, 421-10-09,c6s a "1

3.11 Céc lolith' nghi' m

3.11.1 Th' nghi' m t hn@ xuyén (routine test)

Th nghi m L €th chi nchot ng may bi/Jn ap riéng.

3.11.2 Th' nghi m L W hinh (type test)

Th nghi mL €cth chi ntrénm tmaybi/jn &% di lhchocacmaybi/jn  § p KMVbh§ mg mihh
ramg cac may bi/jn ap nay phuh pv. iyducfu g unyh Lk h 1" rc§Qctp@ong cacth nghi m

t h 8gxuyén:m tmaybi/jn §p c L ®e ntidi hchdcac maybi/jnéapkhacn/u n - ¢ ¢hgtlo
theo cac b[n vE€ gi' ng nhau's d, ng cung cdng ngh  va cing vdt li u trong cung m, t nha may.

CHUTHICH 1: S sail chvQthitk/jnjuthbyrdrang | ©  k ht n gJnth i ngm m ¢iwaninh L
¢, thwthi khéng yéu cfu phlilHp IGith nghi m  Wiihinh.
CHU THICH 2: S sail chvQthi/tk/jgayravi cs tgifmcacgiatr va_ ngsubt | i ° njnthuan L

nghi m Wiihinh ¢, thwkhéng L | i i pt[ith nghi m Wiihinhm,_ in/Ju T c&hbp nhdngi a
n g ‘@mua va nha ch/jtlo.

CHUTHE CH Jv inmmaybi/jnapnh hhn 20 MM 2v,V5saitkc h L 8WQ@thi/kk/]co
thWwl €cchbp nhdnn/uch ng mi ndis fh&h pv icacyéucfuc ath nghi mL\W hinh.

3.11.3 Th' nghi m Hb bi t (special test)

Th nghi mL €cth athudngi anhach/Jtio v "° imgagkhong phlilath nghi m Wihinh
hoHoth nghi mt h 8g xuyén.

CHU THICH: Th' nghi m LHe bi t c6 thwl> €c tifJn hanh trén m t may bi/jn &p hoHe thl c[ cac may
bi/jn &p c6 thi/t k/Jriéngbi t,nJu n g€ mu a nhtwogg bPnyéucfuval hnk L h ““mvgi L
t ngth nghi mLHsbi t.

312 D liu kh'2ngh€© 1 i ° n /Jylanamat L

3.12.1 Nhi't | iméichbllammat® m ith i Whi(temperature of cooling medium at any time)
Nhit  €i Lamdchbt | ° m “m§tl ol @hiQonhng

3.12.2 Nhi' t , trung binh thang (monthly average temperature)

Trung binh ¢, ng gi anhi t , ttung binh ¢ ¢ Uthang ngay vanhi t | ttung binh ¢ c tiWi hang
ngay trong m tthang c. thw Lc@eo dditrongnhiQu n & m.

3.12.3 Nhi' t , trung binh n t ryearly average temperature)

Trung binh ¢ acac nhi t | ttung binhthangtrongm t  nt m.

3.13 'nh8cngthoa khgc

3.13.1 D, n g nli[i (load current)

Giatr hi ud, ngc a d, nrgtrorgicu nday bbi k8" L Q ki nlamvi c.

3.13.2 Thanh phfn séng hai t ng (total harmonic content)

T s gi agiatr hi ud ngc ac atbtcl cacséng haivagiatr hi ud, ngc a(Es, l1)) cfih. b

i.:.n
a el
—'EZ (v i ' mdp)

1

thanh phfn séng hait ng =



i=2

thanh phfn song hai f ng = (ivid, ngn)Li

1
EithwWhi ngiatr hi ud ngc al’'indpc asonghaith i
lithwhi ngiatr hi ud, ngg a d, nrgc a'séng haith i
3.13.3 Thanh phfn séng hai bdc ch/n (even harmonic content)
T s gi agiatr hi ud, ngc atbtcl cac séng haibdc ch/mv, igiatr hi ud, ngc a(Esy, 1)) cfin. b

i=n
=
thanh phfn séng hai bdc ch/n = % (v iLl'inéap)
1

i=n
e
thanh phfn séng hai bdc ch/ = % ( Liv, idong L in)
1

EithwWhi ngiatr hi ud ngc a lh#épc asonghaith i
lithwhi ngiatr hi ud ngc ad, ngnd.asonghaith i
4  Qunki nlamvi c

4.1 Qu y nH.chung

nQukinlamvic L€a ra Whiophfmvilavi clhinht h6gc amaybi/jn  § p c ug
'nh trong tiéu chuXnn " y.iv. h ¢ Qcki Mlamvi ckhén g b 3 nig cfinh € €Ho bil t v@
thitk/jc, amaybi/n &§p, xem QGkiBnayl@8g mlL Lcaosov,. im ¢ nc®iw, nhit L
mdi chbt lam mat bén ngoai qua cao hoHs quathbp , . Xnnhi t | ithott | g, nlg BtL, nhi m
bXn nghiémtr ng,ddng s - mgphtiHedidng s - n g rotfi kheng lirht h €y, b ¢ xdmky

tr icaovatli gi %in I[Cluki niin” y @cdm @i Lc §Q ki Ihvdn chuyWw ,  kheua Idp
LHy vid, n h € chlnch/]kh i ° hg&oHs hln ch/] khoéng gian (xem Ph, | c A).

Quytdeb sungivlicacthbngs LHe tr €ngnghiin £ L€a ra ¢t rclwkg € §c t i
LOy:

-L t Eng twakiinmat’ nhit  théi chbtlam mat bén ngodicao hoHs® L caosov, im ¢
n €c biwi: TCVN 6306-2 (IEC 60076-2) L' i v, i may bi/Jn &p ngam trong chbl | ng va TCVN 6306-11
(IEC 60076-1 1 ) i v.Li may bi/Jn ap kiwi kho;

-c §c hnbringoai L, cao cao Qhshw imm ki nc@diw: TCVN 6306-3 (IEC 60076-3)
L"iv. imaybi/jn  § pLFychbt| ng va TCVN 6306-11 (IEC 60076-1 1 ) i v.li may bi/jn ap ki kho.

42 n Quki nlamvi cbinht h @g

Tiéu chuXn nay néu cac yéu cFuchiti/t ik, imaybi/jn &p d¥%ng €ukiom gs acu§ cl @yi:
a)n, cao

n, caosov, im ¢ ncé®iw khdng qua 1 000 m

b) Nhi t  thoi chbt lam mat

Nhi t | Khéng khilam mat® Lfuvaothitbl " m m§t kthyang v €
40°C" m ith i Wi

30 °C trung binh thang ¢, a thang néng nhbl;

20°Ctrung b3nh n&tm;

va khéng thbp h h n

-25°Ctrongt r @ h pc amay bi/jn &p ngoai tr i

-5°Ct r on'gngh p€amaybi/jn §p m" t[maybghapvabel " m nQg t L d@hi/tk/
dang choh' th' ngIldp Hitrong nha.

mithi Whj trung b3nh th8ngcvithtmaBga b3 nh ntm L€
Ng@muacéthwWeh''nhnhit  €ao Hhithiwid améichst | " m m§t ngthrpmhid  tir €
tithiwic améichbt |~ m °rm§éu tréh ©in théng s’ .
CHD THC CHnchn idung phiatrénnhamm,c L2 ch cohgngetbBmg c&ah L
thay thjkht n g L'n§ pacyéucfuvQnhi t A tithiwitrongcactr€ ngh pmatdi L -t nthii



thiwa -25 °C la khéng thich h' p.
niv imaybi/jn §p clBnrGmatbim g .rc@hit  €a pedammat’ Lfu v o k'hthuag
25°C° m ith i Wi
20°Ctrungbinh  n & m.
mithi Wahiv" trung ‘ke3’'mh né Bib2d €
Cacgi ihidn kh8&c | iUJf nl gmam8§:tl L
- may bi/jn &4p ngam trong chbt | n g , ° cl’ @tdp trong TCVN 6306-2 (IEC 60076-2);
-may bi/jn apkiwi  k h f ¢ QBd@trong TCVN 6306-11 (IEC 60076-11).

CHUTHE CH v immaybi/jnapcoclt r daonhilt kh? ngck k2 E/eh@| ng,nhit L
méichel | " m m8&t c/jnnhi i ° khong khabén ngoainhiQu h hn "1  d @dtrong
mUch lam mat trung gian manhi t | Hayc6thWwL n hgiatr t ht ngngt h€

CHU THICH 3: Nhi t | iénquan® Lfu vao thi/lt b lam mat ch khong phlila nhi t | Khéng khi
bén ngoQi N i ¢ Rm @ ghig@d ngcfnthdntr ng n/uvi cldp Hico thwtlo ra cac

L Q@ ki ntrong L6 cothWx[yras tufnhoankhong khit Lfurac ab, lammatvacfn 1 c&@inh
Ln khi L 8Tmth Kgonhgkhi fam inat.

c) DUng séng ¢, a L''in &p ngu’ n cung cbp.

n'inéapc angu’ ncung cbp cé dlng séng hinh sin ¢6 thanh phfnsénghait ng k h 1" i qua 5%
va thanh phfn séng haibdc ch/a  k h t htguad ®.

d)Thanhphfn s- ng h*ntlid, ng Li

Thanh phfnsénghaif ngc a d, nmotliLik ht’'tg qw& 5 "% d,amt i

CHU THICH 4: May bi/jn  § p  téthanh ghfrthaitf ngc ad , ngntfiv€t qus§ 5 % d,

danh "nih hoHs cac may bi/jn ap L €c thi/tk/Jr i ° Wgbp L Ih tho ph, t[iLi nt cong subt hots
ph, tfichn h | Ff8u Lee q Unpthdd b IEC 61378.

CHU THICH 5: May bi/jn apcothWamvi ¢ d , ngndda nmhrih €ng k' tsdygipm ti i th

v €

quam cv ithanhphfnsonghai d , ‘'magh bhihn 5 %, #ruppliln®@u Wy et ngtnhi

s€t £ n'gv Lph t[isonghaibbtk8vacothw € qu®ttig dnanh L
e)S L'ix ngc al’'inéapngu’ nbapha

n"iv, imaybiJn ap bapha, b c § ¢’ nBpingi’ ncungchbp baphalagfn “ix ng.GFn " Ix ngco
nghoa nhpphal-phacaonhbiliéntc khing cao hhn " dépphatphcthipo v

nhstholks cao hhn kht'ng® igianghgdd (xBpx'B8100 mg nt) h t Qu&inng HibiStc L i

fyMdi  “tnghap HE

Mt i ° mgreé@n c 6 nhi m (xem IEC 60137 va IEC/TS60815)k h* ngh ilbh[i ¢ - He®iut 1
L"iv. ic § c hnbéringodic as xuyén may bi/jn ap hoHs ¢, a chinh may bi/Jn ap.

M1 i ° mgm&@yéu cfu khithi/t k/jkhéongphli  t #fjnch Lt g BIL. Q( nr "~ ycgil €nhla
t r®h pkhim cgiat cmtb Bllthbph hn 22 tnedaxbp x 0,2 g).Xem IEC 60068-3-3.

Trong ngEh"rp@éy bi/ln 8 p cldpe Hitrongy, b ck ht n gc dur@® cbp t nha chJ]tlo may
bi/n ap, tachr iv i thuifjt b [am mat, vi d trong v, cach am, thinhi t | &€ akhoéng khi xung quanh
may bi/jn ap khong L €cv €tqua40°C m ith i Wh.i

nQukin mting rte onngh cn8gch glayag € ng theo IEC 60721-3-4:1995:

- L Qu ki nkhi hdu 4K2, ngotitr. nhi t , thoi chbt lam mat bén ngoai thibp nhbt [a -25 °C;

-LQuki nkhihdu Hibi t4z2, 4Z4, 477;

-LQki nsinhh c4B1;

- holt chbt héa h ¢ 4C2;

-hottchbt  C b 4SB;

-LQukinvQc h 4 M4 ;

niv imaybijn 8§ p cthi®k/]JLWdp Hitrong nha, c6 thwkhéng apd, ngm t v Quiki nitrong
s c §cQukiin mt’i ngnhay.€

5 Théngs LHe tr €©ng fuchugd u c

5.1 Congsubl da'mt L

5.1.1 Qu y nHchung

congsubl damih i it ngcu ndayphli ‘lc© qinpb £ nigmBahoHs n gn@a phli

L



cung cbp L, théng tin cho nha ch/jtdo Whuy/jt “niti céng subt danh 'nh tlith i Wi yéu cfu.

May bi/Jn &p phlicé cong subld a n n hl"lcsh ‘nhchot ngcu nday, cong subtnay phli  ‘lc€
ghi trén tbin thong s” LHa tr &y. Congsubl  d a'mhh ngly, iph, tliliént c . O l&agiatr chuXn LW

blo [thvachocacth nghim | i ° n/jxfwmaaocoltli vt tlhgtnhi
N/ju bh ‘nhgiatr cong subtbiwikiln k h§c nhau "’ nghomkbac chwgvid n®€ c- c§c
ph€ehng ph8&8p |~ m thhgattr ckomBbtc, anchcegid tr nay lacéongsubl  d amhh L

May bi/Jn &p hai cu, n day ch’cé m tgiatr congsubt  d a'mhhgi” tig nhau* c[ haicu, n day.

n"iv, imaybiJndpnhiQucu n d o y ,i mua@hEi ch’ra cac ph” i h p cong subt-ph, t[i yéu cfu,
cong b, céng subt tac d, ng va céng subt phi'n khang, khi cfn thif}t.

Khimaybindpc - "r i § p dnahntbliadcu n d ©ybps v "¢ d p n d a’lathchty qua cac
Lfun'ic acu ndayth cbpthimaybi/napcécongsubt d amhhngly icdHocun doy L -

Khilam vi cliént c, may bi/jn &p phlicokh[ n £ n g méng bt danh L'nh ( Tiv, i may bi/jn ap
nhiQucu nday: (cac)f h p q unpc & (cac) cong subt danh L'nh ¢, a cu n day)) trong cac L Qu
kinlitke" n@Qu 4 v~ ktguaggihdn€ t L nyg q Wmlytrotg TCVN 6306-2 (IEC 60076-
2 ) " i\ i may bi/Jn &p ngam trong chbl | ng.

CHU THICH 1: Cong subtd a n m hll t hQe o n T c hitv@a gia tr ¢, a cong sublbiwi ki/jn L €a
vao may bi/jn 4p bao g m c[s tiéu th, coéng subl tdc d, ng va céng subl ph'n khang ¢, a b['n than
maybi/jn§ p L - . suldl bW gi/jn ma may bi/jn &p cungcbp chombc h " rniiv i fun'ic a

cu ndayth cbpkhimangtli d amhhakhacv icongsubldanhl'n h . naptrén c¢ Fen il
th cbplakhacv i " i §p dnhdolcod tap(hoHs t £ n ¢en B4y bi/nér. M cs tap cho
ph®p c/nhx®edondsublcotli  “lce€ n° u t r ohkgthugtw@l it § p  dnh vand[li L
L Q ch'nh ( x e nQu Td, a lEC 60076-8:1997).

Trong th ¢ t/]c6 thWco thém céac gia tr khac.

CHD THE CHv i2may bifjn 4p nhiQucu nday, m tn at ngs h cc acacgiatr cong subl
d anmhmhd atblcl cac cu nday (cac cu, ndayriengrE, k h *’nca ithe®kiwit ngXu) cho
ph®pc €ln® s WwQkb2 ¢ h cwdhlyeso v, i may bi/Jn 4p hai cu, n day.

5.1.2 Giatr €u td daongsubl da'mhi L

n"iv. imaybijnapcécongsubl it 20 MV A,  faAc diditrocna cangsubl  d a mhhrong
day R10¢c alS0 3:1973),S €u t-ddys ©u ti °n.

(...100, 125, 160, 200, 250, 315, 400, 500, 630, 800, 1 000, v.v...) KVA.
CHU THICH: Trong th ¢ t/] c6 thWeo thém cac gia tr khac.
5.1.3 Cong subtt ithiwi® ch/L, lam mat khéac

Trongngthrp€ n g d ngcoyéucfu Hibi t "l icongsubtt ithivi® chjjL lam mat
LHo bi t, khac v, ich/]L, lam mat ding cho cong subt  d a mhhihi LLQu nay phli Lc®éu trong bl'n
yéu cfu.

Khi lam vi c lién t, ¢, may bi/Jn &p ph[i c6 kh[ n £ nmang céng subt danh L'nh ( i v, i may bi/jn ap
nhiQu cu, nday: (cac)t h p g unpc, & (cac) cong subl danh I'nh ¢, a cu, n day)) trong cac L' Qu
kinlitke* nQu4vakh! ngtqua®i ihin t £t ny q mlytrong TCVN 6306-2 (IEC 60076-
2 ) " i\ i may bi/Jn &p ngam trong chblt | ng.

CHU THICH: Vid, vQL Qu nay khimaybi/jn  § p c yécfulamvi ¢* phfn t r ¢ mhbimiéng
bi tc acéngsubtd a n mhKkhongc6l " m mS8ngb € ( ONAN) ° hghomoho nibkngl’ n
t dung.

5.1.4 Mang tliquacongsubl da'mit L

Trongm, ts" t T @ h p, may bi/Jn &p va cac thanh phfn linh ki nc ané phuh pv, itiéu chuXn
naycokhnCnt ng nfaquigcongsubst d amhh P h €©hn gWiphht[3gho phép cé thwxem
trong IEC 60076-7 " Lv. i may bi/Jn &4p ngdm trong chbt | ng va IEC 60076-1 2 " il i may bi/jn 4p
ki khé.

Ng™@muaphli gyttt €[ cacyéucfuc, thWi iv ikh[nt ng nfaguécorg subl danh
Unhhottl ng” nhit  toéichst | “ m m8t Hegifonghithlin Hiot n g ttromgibln yéu
cfuvatrongh p “tig. THlc[ cacth nghi mb" sunghoHs p h ®p "t yéndfu W&Wntras
phuh pv icacyéucfuc thwn "y c¢ I[h g'lcg@hg inp. L

CHUTHICH 1: Tuych nnayl ©cd ki/jns dng r iWirem [ a LWthv]t kg va blo hanh
lién quan LJn tfi khXn cbp tm th ic amaybinap "Il c.

S xuyén, b L @ ch’nhtheonbt, maybi/jnd , n gnvathi/tb ph tr khacph[i ‘lc€ach n W
khong lam htn chjJkh[ n £ n g nfacnamay bi/n ap.

CHU THICH 2: TieuchuXnl i °n quan 1ig Cs &uyéh8aNECI60214-1 "LV, ib, chuyWw



CinbtLQchnh n° mthdm&hl[o "Lv ikh[nt ng nfagmacactthanh phfn nay.

CHU THICH 3: Khéng ap d. ng cac quy L'nh nay cho cac may bi/naps d ngv. im ¢ L 2Hoti t L
nh. ng may bi/jn ap nay khong cFnkh[[n £ n g nTaguécorg subtd a n nh. L" inv. i cac may bi/jn
ap nay, nJjuco cacyéu cFuvQkh[n £ ng nmértecFn ¢ - ‘wmhuigng.

5.2 ChJJL, lam mét
Ng™@s d ngphlich ra mdi chbl lam mat (khéng khi hoHs  ncg

NJu ngsedngcoyéucfucg thW'ivi (c8c) ph€hng Hpthilplah manthim§t ho
phlFi néu rd trong bl'n yéu cfu.

n"iv ithéngtinb sung, xem TCVN 6306-2 (IEC 60076-2).
5.3 Ngdbt[i kh, i may bi/jn dp n” i tr. c ti/Jp vao may phat

May bi/jn & p°,c thid®/JLWn" i tr c ti/Jp vao may phat c6 thwr hvao tinh tring b’ ngds t[i thi phli
chu Lea,4lfn 'lhépdan hnhtrong5std cBun it amaybi/jnapmams8y ph&nile
vao.

5.4'n n§ip dahwvatfrils" dan hnhl
5.4.1 ninapdanh L nh

Ng*@muaphl[i gqwy #i§p dnhhoks Tiyv icac. ngd ngHelbit , °nmu&phli
cungcbp _ It ht ngWnhdch]tdbquyJt nth " i §p dnanth i LWh iéu cfu.

May bi/Jn &p phri Lceh ‘th "nédpdantmhdhot ngcu n d ©y, §lpi dnaphhi Clce
ghi trén tbin thédng s .

54.2 Tfns" dan hnhL

Ng@muaphli qulytfnls d anm hiWddtfns khénggadynhiu t ht hmgctah €€ i
Tfns danmhll” sc thocacgiatr L €cblo [th,vid nh€nhao, tr k h&§ng, "W L
543 Lamvi ¢* Lindpcaohhnl’inapd an hnhka/hoHs® tFns” khactfns dan hnhl

Ph€hng Wh&ypnhiiatr L'in §p dnathibhhlpvadli Qlidh'nhthichh pv. im tloGt
c § ¢ ngh@ph tli(congsublph, tli,h s congsubl , t «@bw g Méplamvi c pha-pha)
L ©c q uni trobg IEC 60076-8.

Trong phUm vi cac giatr g u ynh & aUm, il icac cu n dayc, a may bi/jn ap, may bi/jn ap phli co

khfC'n £ n gnhanhliént ctlicongsubt d amhimakhdngb h ng t r o nQ ki o §&o hdait 6
trongnghptes ca héptréntfns ( V/ Hzyquat & t €hnmgtd "hi §p dnanh L
vatfns d an mhKhéng qua5%,nju k h® ng ‘chnaodkhayc 4 n grdua.

ch/]L, khong t[i, may bi/jn ap phlicé kh[ n £ n g@n hanh lién t, ¢ t4i V/Hz b3mg 110 % V/Hz danh
L'nh.

. d, ngnKlfn d, nrg dad'mhc amay bi/n ap (0 OK 1), phligi i hlnbdo hoat theo
cong th. c sau:
Uﬂf?fs 100 ¢ 100 - 5K (%)

r
N/umay bi/jn  § p ct¢h&vdnhanh® V/ HZ tquécacgiatr L €cnéu’ trént h 3 ° imuagphli
ch’r » Qulnay trong b'n yéu cFu.
5.5 ‘@uvRlLQkinlamvic khtng bagnh t he

N g™@ muaphlich rd trongblnyéucfu ¢ ki hlamvi ckhéngnmtr o n @ kinlamvi c
binht K €g.Vid, vQc § cQukiin nay la:

-nhi t _ thoi chbl lam méat bén ngoai nn ngoaicacgi ihin  Tce q Unp” 42;
- théng gi6é b hln chJj;

-L, caosov. im ¢ ncdiWw vt@uagi ihdn Tce qunp” 42;

- khéi va h hdé hdi;

-hhi, e

L, Xn vEuagi ihin LTee qinp” 42

-n<€cnh git

- nhi m mHa;

-b, iqudm cvah, ibaomon;



-thanh phfnséng hdicaoc a d . nrotfi L v 6B cac yéu cfuc, a 4.2;
-méoding séng i napngd'n Vt@uagi ihtnc a4.2;

-q u § dtchuywhmlchtfns caokhéng binht h€g, x@m3;ni
-d ., ngnnri tchiQ x/p ch’ ng;

-khfntngndgHBL L, is xtem x®d tkbhacvQthi/jtk/] xem 4.2;
-chbh  HgvarungvQc h qu& m

-b cxUmhutr i

-s gi 8§n Lo§ px[Yraqua24lfnm, i nktm;

-ngdn mUcht h 6g xuyén liént c;

-V/ HZ tquégiatr ¢ a5.4.3" trén;

-nJumaybin  §p t d¥mgy &pho mE gthiftkBWs Wd@g  chJL K itifJp khi khdng
L €cn'iv imayphatkhdngcoblov trén p h2napthibh h hn;

-b[ov £tn m, n, Uhhemgldp & v~ ‘migidp tHE ©( x e m 4imRgcfnch g &bp
bl[oV theo ISO 12944 hoHa c6 th athudngi a n g rdua va nha ch/]tlo;

-LQuki nloGib tFiL iv i maybi/jn &p dung cho may phéat khde nghi th hn  c@ & nL it c&ho

© 5.3 trén.

Yéucfuk: thudtc, amaybi/jn - §Wdl h " nh Qkionn ¢ hiting “m3gn m By@h[Rco s

th athudngi anhacungcbp v " imgae

Yéucfub sung,tronggi ihtin Tec&h'I'n h ivlithéngs LHe t r &th gnghi m ¢ amay

bijn §p cthi®k/Jc ho c@ki nkhdngph[i Qiki nlamvi ¢ b3 nim gt hc®tké trong
nQ4,vid nh€ nheaoc akhéngkhilam mathoHs  ILaosov. im ¢ nc®W cao hhn
000 m L. €c néu trong TCVN 6306-2 (IEC 60076-2).

5. 6 napcao nhbldung cho thi/t b Umvam cth nghi m Lrimoi

niv.i fun ipha,nu kht! ng ‘©hnaodhagc dn g @mua, Unphli "Lc@ylagiatr thbp

nheinh<€ng hhm 18ip dnhghtngcun dO©y L« cho t643@0ECHO0TEEBY N 630
niv icaccu ndayc amaybi/jn §p " wéapcddnhbldungchothi/tb,l n hhn (>)i 72,5

n g @muaphlich rd, trongkhivdn h " nh, §oi btrurdy #nh Bbt k8dung cho cu, n day cfn
L €cn’i Blr ctifphaykhéng, nfukh t ng,” imug@li g wlyUmld ¥%2n g Eumoi truhg
tinh.

NJu kh?tng ‘chnaodhayc d n dgmua m cth nghi m 'niméiphli “Lcy lagiatr
. hg d, ng thbp nhbl theo Um, L « troonghT@€VN 6306-3 (IEC 60076-3).

5.7 Théngtinb" s un g’ dqg@y L' nhtrong b[n yéu cfu
5.7.1 Phan loY may bi/n ap

Ng@s d ngphli g wlylolimaybi/jnap,vid n h <€, nM&ap cdciu n day riéng rE, may bi/n
apt ngXu hoHs may bi/jn ap n’ i ti/]p.

572 C8c b icu ndayvas pha

Ng@s d ng qahycach Blin icu ndaytheoyéucfuphih pv ikyhi uchotrongQni™w L
phah" pv, i, ngd, ng.

Nucu nday' n nhn'i t am ‘geciy@icful € h3imoagpii qulyculh dOy “av iy .
may bi/jn  § p c i ®ao-sao hoHs may bi/jn 4pt ngXu, njju thi/t k/Jjcé mbcht kinchot théng

th t khing v~ k'hhica g dagni itamlgiac thi yéu cfu ph[i  “Lclo ludn gi. a nha ch/]

tbo v " imga&em IEC 60076-8).

CHU THICH: MYch t  kin ding chot théngth t khéng co trong may bi/jn ap dlng b c, va trong
may bi/Jn ap ding tr, cé m ttr, hoHgs cac I6i khdng cé day qubh.

N/Ju c6 cac yéu cfu vQgi, i hUncaovathbp “Lv. itr khangth t khéng thin g @mua phlinéurd
yéu cFu nay va yéu cfu nay c6thwin h  “m<@ /nlk/jtcbli ¢, atr, vayéu cfuc acu ndayn’ itam
gidac. NJjucacyéucfuvQth t kht ng L'@as d @agcw ndayn itam giac makhongtr cti/jp
Lec qunb &£ nigmBathinhach/]tbdophli n ° uQumaygtrotigin® s h bllthfu.

NJu kht!ng ‘©hvQog ingay il itam giac thinhach/jtYomaybi/jn §p khts g nf€
cu ndayth nghi mn itamgiactr k hi [ e&th Bt#Budn Hibi tv. i n pgmBa.

N/jucé yéucfu Hibi t "ik if may bi/jn 4o m t pha hoHs may bi/jn 4p ba pha thi ph[i  "Lc@uy
'nhb i n igs€d, ng; mHbkhéc nha ch/] tlo phli néu rd trong h” s h bilthfu vQloti may bi/jn ap
cfn 1 ccung cbp.

1
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Trongngthrp€ ngmuacoyéucfuc thWwl iv i  “Intita T e®[o [ththi yéu cfu phli
L¥ec L€a r gnybucpun gv 'b n &wiw di@ bmg m c cdng subt am thanh.

N/jukhéngcé q u ynhbaokh § ¢ t“mphlil “Lcy | * nkhikhdngtliv, itblcl thitb lam
mat cfn thi/t WES%  °Lc@dng subtd a n nh Khi vdn hanh. NJju g unp chf L, lam mat khac (xem
5. 1. 3) nt’ivitlhgch/L khacnhaucothW €c q unpb tn g@muavanju 1 cuy
I'nh thiph[i  ‘Lc€fth blob inhachJtdo v " clL¥o t nghifm.t h

n, “ntrongkhilamvi cb [n h “mgb i d ., ‘'mgli (Xein IEC 60076-10). N/ju n g rua yéu cfu
th nghim ph®p “tiga lLd, nrotlitiolkss L[mbloc a . Entf ngc amaybi/n ap, kWel
L “nkhimangtli , €umayphli °Lc®éutrong bln yéu cfu.

n,“nL®clo t rongy mttheolEC 60076-1 0 k h&rcg Vi€ qusntL L ac [ie
blo. “mti L ac [#eblolagi ihlnkhdng co dung sai.

5.7.4 Vdn chuyW
5.7.4.1 Gi, i hUn vdn chuyW

N/ju &p d, ng cac gi i hlnvQk 2 ¢ h cwahkk®i ° hg&dn chuyW thi gi ihtn nay phli ‘Lc®éu
trong bl'n yéu cfu.

NJudpd, ng c 8uki i Hibi tkhac trong qua trinh vdn chuyWh thi cac Qu ki nnay phl[i  ‘lce

néu trong bl'n yéu cfu . Qnnay c6é thWbao g m's  htn ch/jkhivdn chuyWwicéchbllng c §aoh L
hoHo ¢ §uki bhi mt i ngkhdc&o6 thWx[y ra trong qué trinh vdn chuywh  h &@ cQukiin  Tce

d ki/Jn trong qua trinh lam vi c.

5.7.4.2 Giat" ¢ vdn chuyw

May bi/jn ap ph[i  ‘Lc@itkJvach/Jtdo Wehu Ulegiat ¢ k h ¥ it gthiWi b3mg giat ctr ng
t r® thlc[c §c . rygoaigiat cdotr ngl ct h e o ngtBn g riy) ma khéng b’ h ng,
L ©cch ngminhb3ngcactinhtoanl ¢ t o aténglatr giatc khfing L

NJJu vi ¢ vdn chuyW khéng thu, ¢ trach nhi m ¢, anhach/jtldovagiat ¢ VvtGuagiat ctr ng

tr€ ng c6 kh[ n £ n §y raxtrong qua trinh vdn chuyW thi gia t” ¢ va tfn subt phl[i L ©c x § ¢nh theo
bInyéucfu.NJu kh&ch h'nhggt gquga & inHtach/]tidhphlich ngminh L €©cs phu
h" p b3mg céach tinh toan.

Njumaybi/jn §p cthik/JLWs d ng nh€ /Jm§§pmigi tQupayphli ‘Lcéurd
trong bl'n yéu cfu.

CHU THICH: Vi ¢s d. ngb, ghiva Ldp hoHs chbh | tig trong qua trinh vdn chuyWi L i v, i may
bi/jn &p kiwi |, nlath c t/] chung.

5.8 Thanh phfnvavdtli u

THic[ cac thanh phfnvavdtli u 1 e& d ngtrong kit cbl ¢, a may bi/jn 4p phliphu h pv. iyéu
cfuc, acactiéu chuXn IEC liénquant r o n'gng It p & céc tiéu chuXn nay, n/ju khéng phlli  “Lc€
th athudnhoHo g Unyh .Bo b tlas xuyén ph[iphah pv ilEC 60137, b chuyWh ~ inbt L Qu
ch’nh phliphoh pv ilEC 60214-1vachbll ng ¢ § ephliphioh pvi | EC 6i02&6 L
khoang hoHa theo th, a thudn “Lv. ichbl| ng khéac.

6 YéucFu "Ev. imaybi/jnapcocu n d ©Q cli'rih
6.1 ‘@uchung-Ch's d[i Qié¢h'nh

C8cQlidi® LOyng&Emmdybi/jn §p m” t rcom gtrotig-cAccihnday conbt Qi i
ch’nh.

may bi/Jn &p nhiQu cu, n day, cac quy L'nh nay ap d, ngchof h pgi acu ndaycénbt Quchnh
v, im, ttrong s’ cac cu, n day khéng co nbt L' Qu ch'nh.

. maybi/lnapt ng¥u, L!bt Rchnm "l tritd trung t 2 hkhgnaddiya |7 s
hi uqufL®€c t Hayngth i' cfhaicu n d®©yv icacmaybi/n §p dh<€cdctt€eng
vQnbt L Quch'nh phl[li “Lc@ athudn. Cacyéucfuc a Qnayphli ‘lc€ d ng” m ccao

nhbt c6 thw

NJu kht!ng ‘mhkhagobgl @chnhc h2 nhe Bi€gi adli Qlidh'nh. Cac nbt L Qu

chnh k h8cphah i@ tbmgh s L @chnhc achang, s | “ehgnbt Qi ¢h'nh va phdm vi bi/jn

thiénc at s may bi/jn 4p c6 thw €cbiwidi n° dUngratg nb3mgcacsail chh s L Qchnh

tinnb3mg phfn t isdvmigiatr 100 ( ddmnly h o adtng § cQiB.5).u

ViD, : M tmay bi/jn &4p cé nbt Qi ch'nh trén cu, n day 160 kV v. i d[[i L Q ch’nh la £15 %, c6 21

nbt L Qchh, HL ik ng nhau ‘qu&mh diafinh cih&@tkn h€ sau:

(160 + 10 x 1,5 %) / 66 kV



NJudli Qidh'nhphanb k h?* n@ Kuamh §lpi dnh,nthhcottWbiWidin nh€ sau:
h6011225%) 66 kv
NnWthWhi n F§ _ fréntbinthdéngs | i ° n fGrcéembt L Qch'nhr i ° ng, QM8em ni

M tvainbt Qi ch'nhcéthWa dibt I Qi ch’nh gifm céng subtddo cac htin ch/]vQL 'in &p hoHs dong
L'innbt L Qu ch’nh. N6t Qichnhbiéncés hlUnch/jn h€ tiladbt gQuchn h " népl n
nhbtdva éibt L @ ch'nhd , n g nllninhbt &em Hinh 1a, Hinh 1b va Hinh 1c).

6. 2 napnbt Qich'nh-d, ng nbbt Qich'nh.CaccbptiéuchuXnc a Quich'nh "t i
apnbt Qich'nh.Nbt Qich'n h " Hapl nnhbl

Céch ky hi ungdn vQdli Qidhnhvanbt Qu th"nh ch’ra kho['ng bi/jn thién ¢, at s° may bi/Jn ap.
Nh€ng c §bhlghcsa Hir’ hg@ubd:LQJchn h kh1 rcgac En@Lfy . kh"b3ng cach ghi
nay Cfn CO cac thdng tin b sung. Cac théng tin nay c6 thwil €c Iby t bl,'ng ghi cong subt , ' n ﬁp
\ d, rmgbd:LQJChnhchom i nbt QJchnhhoI—bb’%mgdongch ch’ racmbp Qich'nh "
apovagi, ihtncothwe, adliLQch'nht r ong bt L Q &ohladmbt L @ ch'nh cong subl iy
L6

Caccbp L Quchnhl'indpnbt L@ ch'nhl €c x &ch Inh€ sau:

aynQchnh népt t htng KhCAVY. L

n'inapnbt iQ chnhtrong bblk8cu ndaynao khéngconbt Qichnh | 7 kikhi oWl
'inst Quiehnh. C8épniti Qich'nhtrongcu ndayconbt Qichnht [ thudnv, ih s
L' Qu ch’nh. Xem Hinh 1a.

b)n Quchn h " épt théng bi/Jn thién (VFVV)

n'indap nbt L Q ch'nh trong cac cu, nday cé nbt L Quch'nh| ~  k h ikhighuywh " Inbt QUi
chnh. C8éapnkti Qi chnhtrong cu nday khdng co nbt I Q@ ch'nht [ nghichv. ih s L Q
ch’nh. Xem Hinh 1b.

c)nQchnhL'indpt h p(CbVV)

TrongnhiQu_ ngd. ng Wibi t "l imaybiJnapcédlilL @ chnhr ng,s t h p L cguy

L'nh's d. ng c[ hai nguyén tde trén ap d, ng cho cac phfn khacnhauc adliLQch'nhg i Q1 Li
ch’n h "rapt h p(CbVV) . WmchuyWh " Lg iladbt L QchnhL'indpl nnhbtd “inv, ih

th ngnay,dapd, ng c 8usaul i

CFVV éapd ngchocacnbt Qichnhcoh s L@chnhthep h hrs” thuchmhl'inapl n
nhbt.

VFVV ap d ngchocacnbt Qieh'nhcoh s LQuchnh cao ¢t BQchnhl'inapl nnhbt
Xem Hinh 1c.
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H s LQchnh
Hinhic-niQuch'nh "dapt h p (CbVV)

n Wh chuyw "L “lc@Whi ntrong dlli L Qchhc ng. N6t €hnrg v, ic[ nbt L@ ch’nhLin
apl nnhbt (Us) vanbt L@ich'nhd , ngnlitninhbt(lsk ht ngvakhén g t £ n g¥n ghuydw L i
[” i). Ngoai ra con thwhi nc[ nbt ' Qi ch'nhd , n g nllninhbttay ch n (trong d[[i CFVV).

CHU Dx N cho Hinh 1a, Hinh 1b va Hinh 1c:

Ua, Ial’in & p v~ ndbtn @ ch'nh trong cu nday cé nbt Qi ch'nh.

Us, le L'indpvadong 'Ihnbt Qich'nhtrong cu nday khéng cé nbt Qi eh'nh.
Sas cOng subt nbt  Qu ch'nh.

Abscissah s L@ ch'nh, tinhtheophfn t r £'s t (&hin g L _@ls'nvgng bi uqul trong cu n
day c6 nbt L' @ ch'nh).

1ch'cacnbt Qi ch'nh cé cong subt FyL, tréntoan b dli L Qi chnh.
2ch"®bt Qich'n h " édpl nnhbBlgdbt Qich'n h  d, mg nnhbtéva dfi Qi dh'nh cong subt
gilm.

Hinh 1 - Cac kiWwi L' Qi ch'nh L in &p khéac nhau

6.3 COong subl nbt  Quich'nh. Cac nbt  Qich'nh céng subl FY _ I-cac nbt Quich'nh cong
subl gifm

Phlidapd ngyéucfu di€ LO©khitmLEp v 'nd mpigbt LQuchnhl €c qunp L
khac.



THl c[ cac nbt I Qi ch'nh phlilacacnbt Qich'nhcongsubtLfy . L ¢ - nd m@ganbbt'l Qu
ch'nhd anlmh'Lm, inbt Qiech'nhphlilacongsubt damhh "E€chi a népmbt LQii
ch'nhd anmh'l't ngnbt,tr cacnbt Qichnh ¢ - ‘nohuyd @l ©y .

. Ccac may bi/Jn &p cu, n day riéng bi t cong subt Jlva b3mg 2 500 kVA c6 d[i QI dh'nh khong qua
+5%, d, mabtl Qchnh danhtithl cl cacnbt Qi ch'nh gifm phfiban g d, mgbt L i
LQuchnh dambinBtl@Qchnhch2 n@u mn'iy c¢ - bhlyQuohah dhinh landhbt QU i
ch’nh d, mg nnhbtd

cac may bi/jnapcédli Qidh'nhrng hhn clthwg Wynhgi ihlnvQgiatr ¢ a lhaép
v " d, mgbtLQ chnhn/ukhong thi cac giatr naycothwt £ n g giatn d a n mh i, t cach
L § nWKHhicacgi ihidn  n " ‘yc Lgéinithiltac nbt Qi ch'nh lién quan s€ la bt I Qu ch’nh
cong subt gifmoén Qukho[n n " y ‘ngedgcadh b’ tri nay.
Khih s" L@ chnhkhdacm t,d , ngnrbé L Qchnhl iv inbt Qichnhcongsubt Fy . 6
thWitn g qu § ‘o, W@ mithinlttrongcaccu n d©y. Nhn@ Hiah 1) thinh nay ap
d. ng chonbt Qi eh'nh gilm, trén cu, n day c6 nbt ' Q ch’nh, loYi CFVV, va Ll iv icacnbt L Qu
ch'nh t £ nay ndayRhong cé nbt L @ ch'nhloliVFVW ( H3 nh WHBHch/via t Lthmg c €
tehnggchocun doO©y L anghNgx@nmnhhbtc Q ct'rhh  d | 'mg n hbl. Xubl phat t
nbt Qi chnhnay, cacgiatr vQd , ngnrbé Qichnhc acu ndayphligi k ht ng . Qmay
c- nghlgd@iciinhoonll ¢ Annbtll Qi ch’nh ngoai cling la cac nbt L Qi ch’nh cong subl
gilm (xem Hinh 1a), Hinh 1b) va Hinh 1c)).

NJu kh?®ng ‘echnaoghagythittong loUi CbVV, bt L @ ch'nh L'inap | nnhbtg  Wh chuyWw

U igi aCFVVvaVFVV phli® cingth i W &bt LQchnhd, n gnitninhbtd. Qui n"y c¢- nghg
I d | mqgadyinday khéng c6 nbt ' Qi ch'nh L €c gi. k htn g 'tihanbt lQichnh t Etng

cao nhbt (Hinh 1c).

6. 4 ‘@b yilvlicac nbt Quich’'nhtrongb[nyéucfu v~ Hihang L

6.4.1 Quy L'nh chung

N g @ mua ph[ich’'nh cac yéu cfu " Lv. i nbt I Q ch’nh theo 6.4.2 hoto 6.4.3.

Ng“@muaphfich'U'nhnu n h€hupw “Lnbt Qich'nhhoHscacb chuyWw “Inbt Qui
ch’n h It @]t kJ]LWvdn hanh khi mang t[i hoHos khi ngdb =~ L. i

Trongngthrp@Qchnhl'inapt théng bi/jnthien VFVW L €cs d. ng,t h 3" ngbh&o6 khl
ntngivlih s thitkJLWphah pv,. ih s qu ynhl haiv tritrénd[i Qidh'n h. °Nmue
phlich'rdt r on'gngh P& s thitk]phah pv ih s L ®€c q ung, vild, cac nbt L Q ch’nh
bién, nbt ' Qu ch’'nh chinnvanbt Qich'nht i L & nbBto Qich'nhph vanbt @ chnht i

thiwi. NJJu k h* n g ‘eh-naodhagythi Hainbt Qi ch'nh biénphlilah s LWphu h' p.

CHU THICH: @ 6.4.2yéucfu n g d, ngch L'nhcu nday phlicé nbt I Q ch’nh va cong
sublnbt L @ ch’nhg, thW Qu6.4.3ch'ratoanb cacyéucfuvQlL'in §p v~ nddyducful i
nha ch/Jtbo | ach ncu, nday hoHs cac cu n day phlico nbt L Qu ch’nh. M, t yéu cfu k: thudt nh€
vdy cO thwd¥n L/Jn's. L' a Und vQthi/jt k/jmay bi/n ap. IEC 60076-8 L €a rltavQcédbi tri it
L@chnh v~™ "h28hb LEhi.

6.4.2 Qu y nH.vQk/t cbu
Cacd liu sau [FrEthi/jt IWK § €nh thi/lt k/]c, a may bi/jn ap:
a) cu, nday phlicé nbt Qi ch'nh.

b) s nbt vanbt ' @ ch’nh (hota dli L Qu ch’nhvas’ | “egnbt L Qu ch’nh). NJjukhéngcéq u ynhl
khac thi gil" thi/Jt ramg dfi L Qu ch'nh | " ixX ng xung quanh nbt Qi ch’'nh chinh va cac nbt  Qu i
ch’nh ¢, acu nday co nbt I Qu ch’nh la b?mg nhau. NJju vi m, t vai Iy do ma thi/lt kJJcu, n day c6 cac
nbt Qi ¢h'nh khéng b3mg nhau, thi ph[i  “Lc€h’ratrongh” s h * nthfu.

c)cbp ‘lhi § QuchinhvanJuéapd nglQchnht h pthiph[i  cWhctiuyw ~ L(dbt L Qu
chnh L'in &p | n nhbId xem 6.2).

d)gi ihln d, nrgl nlbhbl (nbt Q1 €h'nh cdng subt gilm) c6 ap d, ng khéng, va n/ju co thi phli
ch’ra dp d, ng cho cac nbt  Qu ch’nh nao.

Cacm, ¢ c) vad) coé thwthay bamgm tblngcunglodi n h € ngtréntbinthéngs LHa t r€ng cho
thudn ti n (xem vi d, trong Ph, | ¢ B).

6.43 Quy nivQch ¢ ntng

Qu y ‘'nHk: thudtlotinaynh3m ¢ h o p h @muaan'd’eh cac yéu cfu hott | iy va khong ch'ra
cbb Q@ ith'n h " rié&p hoHs cu n day phlicé nbt L Qu ch'nh.

Qu y'nhlk: thudt nay khong ap d, ng cho may bi/jn ap cu, n day riéng bi t c6 cong subl JJi’va b2ng
2500 kVA co dllinbt L Quch'nhk h t n §tquae 5 %.

Ngo"'in I8ip dnhvarongsubt damh “kEe'ra’ nQu 5," im@gen[i Lea ra thtn



tin sau trong b['n yéu cfu:
a)H€©ngc ald’ ng cong subt (c6 thWacl h a i . ng)€

b)S" nbt L Quch'nhvakichc ¢ anbtlQch'n h °“lc®W di nb3agphfn t i fathinap danh
'nh*® nbt L Qu ch’nh chinh. NJudli L @ ch’nhk h * n gx rigxung quanh nbt Q1 ch'nh chinh thi
L @ nay phi  “Lc€h’ra. NJju cac nbt L Qi ch’nh khéng b3mg nhau trén d[i thi ph[[i L €c ch’ ra.

CHU THICH 1 : QunaycothW “"Wchlod[i Qidh'nhvas nbtlaquantr ng h ha G i'lce
L'in&p chinhxac® nbtLQchnh c¢ch2 nh.” ngh prayg dlitLr@echnhvas  nbt co thw
L¥ec qunpVid : +5/n%0% 11 k€

c)nin 8§p tihalyimlc L2 chnhx'§dpnbt Qchnh dadmhh L
CHUTHICH?2 : "mapnbt L@ ch'nhd an mhlicFnthi/t Wkac ‘'nth ¢ W lsh § n'gv, ilt ng

nbt L@ chnh. Tr'ongly pthbp@hdn q UnpvQEh ¢ n & had thikhéngs d. n g ~ ép
nbt L Quchn h damhWil's cnh Eéng subt nbt L Q ch'nhd a n mh. L.

d) Yéu cFubbtk8L iv ivi cc L'nht [ vongdaygi ahaicu ndayc thwtrén may bi/jn ap cé
nhiu hhn Imddy. cu

e)H s congsubltli Fy'_ [ ithiWi(h s nay[nh "m@JnL i §p . anhdybi/ln ap).
fy N6t Q1 ch'nh bbt k8 hoHa d[[i ' Qu ch'nh cé thwla nbt I @ ch’nh c6ng subt gilm.

Nha ch/]tlo phl[i | ach ncachb tri cac cu n day, cu nhay hoHs cac cu nday co nbt Qi ch'nh.

May bi/jn &p phlicokhl n £ ncgngcbpd , ngn Ld a 'mtiréricu ndayth cbp® tblcl cacV tri

nbt L@ chnhphoh pv.i ¢ &cki whodt rg" tr°n, m" ° tghdyéugfuv @ Lt ngtnhi
L' €c ch’'nh trong TCVN 6306-2 (IEC 60076-2).

May bi/Jn ap ph[i  “lc@itkjiWehu lLce ' bhapvat t hing ph§t Qiknhmadgtlic§c L
g u ynhl trén makhéng b h ng (chl,' telc[c 8§ cQu kl inquatli g wh). Tibh toan cho thby
ram g QLki nnayth aman phri lc€ungcbp ¢ h 0 i mug #eo yéu cfu.

Vid Lecl€a ra ¢} [oB(\d B)h

Ngoaira, bén's d, ng co thWL €a rtéottm c § g p ¥®ph, thiv, icac gia tr cong subt tac

d, ng va cong subl phl,'n khang (ch r » . hge adong cong subl ) , ~ wap cAtfii t €hg Gac

t r ®h pnaynénch'ra g|atr cao nhblc at s L'inap" coéngsubt Fy . Kagifm (xem

®@h€ehng ph&p "$cBaIEQ6GAOY®@8Y). Dsa tr °n c8&c t hyjHgsEch mcubh- nh~ ¢
dayconbt L@Qchnhv ™ qop E%c hi® damh W "KHe Qchnh t rQnghgg il

thfu. Phli GtL °Lc@ athudngi anhachjtldo v " ° imga®@Qthi/itk/c acac UL ° hg@bt L Qu

ch’nh.

6.5 "Qhuv@tr I khang ngdm mYch

n"iv. imaybiJn ap khong conbt L @ chnhL'indpl, n hhn N |, 5nb8& @ anhchinh, tr

khang ngdn mUch ¢, acHp cu, ndaych’' L €cquy U'nhtldinbt Qi ehn h ¢ h 2_ndfing 6m €o

m iphahote di€lngt [ phfn t r £ mcomiv@chgsubl d amhhvallin &p dnagh L
may bi/jn ap (xem 3.7.1). Ngoaira, tr khang c6thWwll €c  q npthdbom 't trong c8&8c ph<€hng
dei Loy.

niv. imaybijnapcocu ndayconbt Qiech'nh " i §p tqud5%sov. inbt Qichnh

chinh, giatr tr k h § n g c HiWedi n1aZ hoHs zphl[i  “lc© q Unyh "Ll i L Qi ch’nh chinh va

(cAc) L Qu ch’nh bién v€ t qua 5 %. Trén cac may bi/jn 4p nay, cAc giatr c,atr kh§ng c’lecng L€
Lo trong ‘qkhdngrges’msidn vatth nghi m{ nhao cd tfi (xem 11.4) va phri tuan th,

dung sai cCbo. NJuto kigaingi i€c tinh bngt | phfn trkm z thi né phli  *LcQui vQ
L'indpnbt Qich'nh  damlbidbe L Qch'nhl - ) v H ! o g mhétualnay bin ap (ti

nbt Qi eh'nh chinh).

CHU THICH 1: Cachch ngiatr tr khangc an g @s d ngcédthwdxn Jjicac L . | i mAu thuXn
nhau: gi, ihUns tapmauthuXngi ihdn qu § dn ntgr dn @ kcrgsc ¢ Lhi th' ng. T i-€u
kinht/Jc, athi/tk/jvQmHy  xJRt nhaod¥n Jjim tdaygiatr tr khang nhbl “nii. Khi vdn hanh
songsongVv. imaybi/jn  § p Lokh iphlicés phuh ptr kh&§ng (QueéanalBd60076-
8:1997).

CHU THICH 2: NJJu bl'n yéu cfu khéngch’c - q ohwQtt khang tdi nbt L Qi ch’nh chinh ma con
g uynhthocls bi/jnthienc andésu tdl[iL@Qchnht hXQu Ln "y clacémignichg]aha quan
tr ng trong thi/jt k/J (b" tri cac cu n day cé lién quan v, i nhau va k/1t cbli hinh h ¢ ¢, a chdng). Yéu
cfuk: thudtvathitk/jmay bi/jn §p ¢ntimyp Jt c § ¢ il maQtr Khang gi acac nbt
L@ chnhcéthWmam gifmhoHs | " m t k£ rcdn g ulBgcna nbt L Qi ch'nh.

Tr khang | nnhbtvanh nhbl  k h §icdlng #hoHs Z c6 thwg u ynhBhom inbt Qi ch'nh n3m
tréntoan b, dfiL Qchnh. QunaycothWt €cth chi nnh L th hoHos b['ng (Xem Ph, | ¢ C)
Céc gi. i hUn bién phliitnhbt | % a Wdho phép dung sai hai phiac,an@Qu 1 0 c &p@ ng cho
gia tr trung gian gi_ a chang. Cac giatr L o “lc© k h * hogn?3nk n@oai gi, i hln bién la cac gi, i hln



khéng co sai s’ .
CHU THICH 3: Tr khang | n nhblva nh nhbl qu y ‘nHcho phép dung sai tr khang t i thiwi phli

bmgv idungs ai’clt® nQu 10 n h€©n gngthrpacfnghi/jtco NS d ng dung sai
chtbch€h hn  t hetudntchanhach/]tdo v °° imgae

CHUTHICH4:D avaotr kh&ng ‘tnagnibt IQich'n h danhkacéngsubl d amhit al

may bi/Jn ap tYi nbt  iQu ch'nh chin h,  n&ni di@én hl gi aémchom, iphazvat [ phfn t r £t m

c atr khangzph[i kh§&c imhtangnHt L Qchnhvacl ng tulcvaocun d©yQc - L
chnh nig&p gy Dén LI-€Wlmmblbrmgtr khan g q ahylachinhxac. Qu hay

LHebi tquantf n g ill imaybi/jn  § p c L € Uni coledng subt nbt L' Qu ch’nh khac v, i cong

subl  d a'mhhli nbt L Qi ch'nh chinh.

6.6 T nhaocotli v 't tlng tnhi

a) NJudli  Qliidh'nh n3m trong phiimvi+ 5% vacongsubtdanh'n h kh'ng qu8§ JIm500
blfof nhaocotli v 't Llh g tahhii ° n  fonath Qulchnh chinh, vath nghi mL, t £ ng
nhi tth chi ntrénnbt L Qu ch'nh L - .

b) N/judli Qlch'nh qua + 5 % hoHs cong subl d a n mh ttén 2 500 kVA, thif nhao L €©c b[o [ih
ph[i ‘Lc€h’ratrénv trinbt Qi eh'nh chinh, nfju khéng c6 q u ynhhaokhdcc a n greua®

th i Wh yéu cFu. NJuco yéucfu n hd@thiwgoai nbt Qi ch'nh chinh phlich'r a” i\ inbt L Qu
ch’nh nao ma nha ch/jtlo phliblo [ih cact nhao cotfi. Cact nhaocotlinay ngv, icacgiatr
d, ngnrbé Qichnhliénquan.Gi ihln It £ ng tadhiiul ccho tblc[ cac nbt L' Qi ch'nh,
ticongsubt , " nL i§ p, ‘chnbtd Qich’'nhthichh p.

Th nghim Wi h3 nthtnlg t,njui kht ng “©hnaodghag chlphlith chi ntrénm tnbt

L @i ch'nh. NJju khdng c6 th a thudn nao khac thinbt Quch'nhphliladbt Qichnh d, ' 'mgn L
nhbtd( t “hn@y L -bt IL Qu chmh cé t n hao t[i cao nhbt). T ngt nhao | n nhbt trén bbt ki nbt L Qu
ch’nh nao la cong subtth nghi m WX § ¢nh L, ttngnhi tc achbl| ngtrongth nghi m It £ ng
nhit, v~ “dnbbgQéthinh il instL@Qchnh L«laaddh n gndhiXnIWx § cn i, L
ttngtmacun dOy t tng tagnbitbhbihn § . Woift cac théng tin vQcéac th

nghi mvaquitde | i ° n/jng utaknn glt aydnay bi/jn ap kii ngam trong chbt | ng, xem TCVN
6306-2 (IEC 60076-2).

VQnguyén tde, th nghi m Wiihinh vQL, t £ n g tphlfi¢h ngt r3mgthi/jtb lam matla L, LWn
nhi tdot nhaot ngl nnhbttrénnbt L @ ch'nhbbt k2 ,t kvri g tin k ia onhitt h rthoi chbt
lam mét bén ngoai ¢, a cu, nday bbtki,” bbtk8nbt L @ chnhn o k h ! tmgagiat©] nnhbl

g uynhlL

CHUTHE CH iM:imaybijnapt ng¥u, d ., nignnbBt® cu ndayn in iti/Jp vacu nday
nNi  chu'nng  hahvarinbt LQ chnhk h § ¢ n ha u trinBto Qilch’nh trung gian c6 thw
L¥€cchn "Lv ith nghi m Wec ho p h ®pgcéic§éucfuc aTCVN 6306-2 (IEC 60076-2)
tréncl haicu ndaytrongth nghim t €hng t

CHBP THE CHy, ian tsnb trinbt L Qi ch'nh,cu ndaynbst Qiehnh khing manyg d,
vitrinst LQchnhd , ngnlitninhBt . DoJjul it nng taadcu, nday nbt L Q chnhcfn
L €c x &b, cdthwW ach nnbt L Q ch’nh khac hoHs c6 thwth a thudn th  nghi m thém.

7 Kyhiu Bin i vl chlipha
71 Kyhiu BHin i v [clh phia, imaybi/jn 4p baphavamaybi/ndapm t phac L€
n"itrongt may bapha

711 Kyhi u Biin i

KiWi n” i sao, tam giac hoHg ziczac ¢, a b, cac cu n day pha ¢, a may bi/Jn &p ba pha hoHs cac cu n

dOy c- ‘oéprcdtmaybi/jnapm tphak/Jth pthanht maybi/jn §p ba’  @ch'aa, L €
b3mg cacch. inhoaY,DhoHs ZL iv. icu n d ©wéaplcao (HV)vach nh y,dhoHs zivli

cu nday L'in &p trung gian hoHo cu, n  d © n aplthibp (LV).

N/jJu Mihitrung tinhc acu ndayn isaohoHon i z i c’zca cl @a€ r alin g o8hiik Ypih
(yn)yhoks ZN (znngt@hingy clngghoBd@ybign §p m~ tfomrgngtinh L
dingchot ngcun d©y ‘pch al €a€ r &n h € qgtl i® ¢ Y.n g Witid alinitruiag tinh
trong khi lam vi c.

niv icHpcu ndayn it ngXu, kyhi uc acu ndayLl'inapthbp 1 c@hayb3ngch @b .

Cu ndayh trongmaybi/n §p ba phacnlikhuign gnhdu@ongmaybi/n §p nh<€ng
c§cduracamicun dOy €pcHacal r a coiflccaccu nday phan in’iti/jp va may
bijnapl c h p h’ac) LL&EUKA IIIAHV), hoHaiii (cu n  d © n apliring gian hoHs cu nday L''in

ap thip).

Céc ky hi ub3mg ch dung cho cac cu, n day khac nhau ¢, amay bi/jn ~ § p ¢ ghiéli theoth t
gifmdfnc a 'lhi § p dnakhbng fih, thu cvao Iu’ ng cong subl  ‘Le@i/tk/. Ch t €hnrg

v ikiwi Blinicacun dOiw itun d©néaplthbp v “nafitrung gian bt k8L €c ghi



ngay sau géc [ chpha&h's gi 8 xemhl nghoa 3.10.6) .
Cacvid vQf nidaythéngd ngcungv, i s Hbulh'i ‘lLc€h’'ra’ Ph | cD.
7.1.2 Ky hi u I chphatheoch’s" gi

Apd. ngkyhi u quy gsa®

Sh™ Lbun ithwWhi ncu n d ©ypéplcao’ trén,vacu ndayl'inapthbp’ d €i . . (dcea
L'indpc[m_ng ‘ledltrénphfn cao _&dum o ©y ndciEraliréd Hinh 2.)

Sh” L ®ct m cdOy Ep ¢ aghehpBalch’'l2 h. Va®batldhaa ndayl'inap
thbp hm@theoquanh L'indapc[m_ngsinhrat ¢ § ¢ Bunlitrén.Kyhi uch's gi lagi trén
L\Wh Lniap thip.

ChiQuquayc as h” ¥ ®ct h cohiQe ki myR’Ltheoth t I-lI-Il.

CHU THICH: Cach L § n hnaglataych n. Ghi nfuantréa @ay bifln &p theo théi quen
catng .m€6thWx e m . hg@*n" IEC/TR 60616.

Cu ndayh much khéngcé ky hi uch’s gi dom iquanh phac, acéiccu ndaynayv icac
cu, n day khac ph, thu c vao Lblin" i bén ngoai.

7.1.3 Cu ndayk h* ng clthi/t k/]jLWmang t[i

Khicé cu nday” n ‘nhhoHs cu ndayth nghi m(cu ndayn’itam giac hoHs n" i sao khong c6_
cc L+€a r atfichma phmha b?®ach nadngkyhi ulsrédhots é¢ydcingv. i ¢ 8sbh L
n"icu ndayngaysaukyhi uc acu ndaycéthWmangtli , nh@e€e 2 Ldy :

Ky hi u: YNaO+d. hoHa YNaO+y.

7.1.4 Cu, nday co thwrbl n’ i IGi

NJumaybin  §p cL inyh Lc §brii Lt hiaylc®il'indpghépn ithaythjv "~ c &eh L
n"iphli ‘lcghitrongngoHs L hn ngay bisnaiud ¢chSoc hn hlsxh’ltagheo vid, d €i

LOy:

NJucu n d ©yéaplcao cothwWa220kvVhots 110 "k VE g Lk ®p ) fuh @imgi sap cha ¢
c[hai ndpinayvamaybi/jn § p c¢h&€ cblhinh220kVvacu nday I éapthbp 10,5 kV

L ©cn’ itam giac:

Ky hi u: YNd11 220 (110)/10,5 kV

N/ucu n d © y aplthibp c6 thwla 11 kV' Lblin"isaova6,35kV" Lbun’itam gidc va may bi/n
apcocbuhinhnisao” 11kVvacun d©O©n Bp ¢ amisido@10kV:

Ky hi u: YNyO (d11)  110/11 (6,35) kV

NJu nh- m vrmRapthisp L\VL.d6thwebl hinhIGi  m™  k ht'nig titgepy dia @hkVLE vi
d nay)vamaybi/n §p cth&€ dllvacun dOy EBp cao ‘IchOsakV L€

Ky hi u: YNd11 (d1)  110/11kV

7.15 Vid

Vid L €cthwhi n° d €ivacacbiwidi nhinhh ¢ Tc&Whi ntrén Hinh 2 va Hinh 3.

[[FaN TR
HESIE i

Hinh 2 -Minh h aky hi ufich"s” gi o
-Maybinapcocun dOwn Bp caonh20&W h itdmgiac. Cu n d © y aplthibp danh



'nh400Vnisaocotrungtin h L ©a r a, nn gdo© yiaplthEp (LV) chdmsaucu n d ©Own L i
ap cao (HV) 330°.

Ky hi u: Dyn11 20 000/400 V

-Maybi/ndpbacun d©y nc -§plLidnag aculn d ©naplcao la 123 kV n”isao cé trung
thhL€©a ra ngodi©paplruinggian36kvVni sao c¢c- trung t2nh [L€a ra
cundidycao 8p nh<enig ngvarmwyndayth ba7,2kVvn itam giac, chdm sau 150°.

Ky hi u: YNyn0d5 123/36/7,2kV

-M tnhém bamaybi/jn4pt ng¥um t p h'a thit&/]LWecu n day L'in &p cao 400 kV va cu, n

d ©y’ n#ptrung gian 130 kV cing cu, ndayth ba22kV.Caccu ndayn it ngXu Lca& isao,
trong kindayth b a Ul itam gidc. Cu, n day n” i tam gidc chdmsaucu n  d ©napl i
cao 330°.

Ky hi u: YNa0d11 400 /130,551y

3/ V3
NJucu ndayn'i tam gfufc phalk'lc! nigeal®a nH&€Eidigcocmda cu
“n ‘nhthikyhi uphlich’ r a Qlhay b3mg dbb ¢, ng. Khéng co ky hi ul ch pha ap d, ng cho cu, n
day’ n ‘nh.
. 400 /130
Ky hi u: YNaO+d — | ——=122kV
J3/ 3
Kyhiu n”y tcnigngnhg® /mé&y npu ba pha m° be°n t blonhigngo€i- ¢ %n g
tr kyhi u "lhép.Xemvid d€i LOy.
-Maybi/napt ng¥u ba photi/tkj@décun dOwnaplcao400kVvacun doOnapli
trung gian 130 kV cung cu, n day th ba22kV.Caccu, ndayn it ngX 1.c@ isaoconcu nday
th ba °lc# itam gidc. Cu ndayn’itam giacchdm h hnn cdi© n aplcao 330°.
Ky hi u: YNaOd11 400/130/22 kV
-N/ucu ndayn'i tam ofuft bhaal k'fc! ngeagodmach’'l € d¥%ng nh€ cu
day” n ‘nh thi ky hi u ph[ich’ra L @ nay b3mg dbli ¢, ng. Khéng c6 ky hi u [ ch pha ép d, ng cho
cu nday’ nlL'nh.
Ky hi u: YNaO+d 400/130/ 22 kV
-Maybi/jn §p titng §p d¥%ng c hothiinggingdn@&mnlnga kVyapaia mag
phat8,4kV.Cu ndayn i Jj)L m§y p lo§ ttarlgi@c, concu ndayphia i€ wlL €cn'i
sao. Cu ndayn’itam gidc chdm h hnn cdi © yn aplcao 330°.

Ky hi u: YNd11 20/ 8,4 kV

i Hl III
e e

4

Hinh 3-Minh h avQky hi u&h"s’ g? oL iv, i may biJjn 4p c6 cu, nday h' mUch
-Maybi/jn  §p b a’ cphiek/jdhécu n  d © p 4plcao 20 kV n” i tam giac va c6 cu, n day h
mYch 10 kV.

Ky hi u: Diii 20/ 10kV

-May bi/jn 4pbaphabacu n d ©yctHUgk/JLWeu n d ©Opéaplcao2 2 0 k' \¢ n'lis&o co
cu ndayh mUch40kVvacu ndayth ba 10 "k ¥ itdm&iac.



Ky hi u YNiiid5 220/40/10 kV

-Maybijn épn’itip b a p b thi/}t k/j@ho mUng 400 kV va cé cu, n day kich thich 40 kV L. €c

n itam giac.

Ky hi u: llid 400/40kV

7.2 Kyhi uvQLbun"i v "I clh p hia, iay biJjn 4p m, t phakhdéng n3n trong t may ba
721 Kyhi u Biin i

C§cunlib caccu ndayphac amaybi/lnapmt ph'acH tebngch caiinhoall iy, i
cun dOwnaplcao (HV)vach nh i "ikzicun d©w Bp tr ungnagihsELVy = Li

Céc ky hi u b’%mg ch, dung cho cac cu, n day khac nhau c.amaybijn  § p cgh@litheoth t
gifmdfnc a 'hi §p dnh khﬁng fih, thu, cvao Iu’ ng cong subl °Lc-€h|fjt kj]. Ch  t eh nrg
v, i kiw blln ic,acu ndo©y " rép trung gian va L 'in &p thbp bt k8 L €c ghingay sau g ¢ [ ch
pha &h’s" gi o(xemnli nghoa 3.10.6).

niv icHicu ndayn it ngXu, kyhi uc acu n d ©waplthbp 1 c8hayb3ngch céia.
7.22 Ky hi u _UI ch phatheoch™s gi

Ch's" gi camaybijnapmt ph'a Ix&ch [nhi®€imdaybijn &p ba phjac[hdh€ng n
cu nday’ cungphathich'Ohhote6hn/juhaicu n d ©y c phg rhau.

723 Cun doOy k€ «thy}tklLWmang tli

Khi co cu, n day th nghl m hoHo cu, n day b sung, khéngcéc cl €a r t"hbén ngoki,
L €c ch'ra b3ng ky hi u &idngay sau ky hi u ¢, a cu, n day c6 thwmang t[i, n h e vdeid Loy :

Ky hi u: li0+i

7.2.4 Cu, nday co thwrbl n’ i IGi

NJjumaybijn §p cl €inynh Lc Seriicithwt h a'yiL €c t hneap ghép n’ i thay th/va

cach Lbun iph[i ‘lcghitrongngoHs L hn ngay bisnaiu ‘lc§ ¢ h o L hackeralthé vi

d, d-<€i LOy:

-Njucu n d ©wnaplcaocoéthWe -  a4p220kVhoHs 110 &k V&g Lk®p) nh€ng c- ¢
Lbun i €lc qunyh "Lk ic[h ai ndpi

Ky hi u: 1i0 220 (110) / 27,5 kV

-Nucu n d ©y aplthbp c6 thia 11 kV khi c[ hai cu nday" ciing pha va 5,5 kV khi hai cu n
d©y ‘rcgh@vamaybijnap 1 e@hocbuhinhciungpha® 11kVvacu n d © wéplcao la 110
kV:

Ky hi u: 1i0 (i6) 110/ 11 (5,5) kV

-NJJunhém v ® ¢’ tn Bp thbp c6 thwebt hinh I8 m™  k ht nig mitifBgy dih @AhkVL vi
d nay)vamaybin §p cth&€ iOvacu n d ©wnaplcao 110 kV:

Ky hi u: 1i0 (i6) 110/ 11 kV

Vid,

Vid L€ cbiwidin di€ Lv@®m tvaibiwi “ 15 a ¢ h ¥%nagthWhié trén Hinh 4.
Apdng c8c.cqguyeh@dpe€ttrong H3nh 2.
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Hinh 4 - Minh h avQky hi u&h"s” gi 6
-Maybinapcocun dOy Bp caomh2&noun. dOwnaplthbp c-n L§ip dnanh L
400V, cu n d © n aplthibp c6 cung pha v, icu nday L in &p cao.
Ky hi u: 1i0 20 000/ 400 V

-May bi/jn 4pbacu nday:cocu n d ©naplcao (HV) 123kV, cu, n  d © n apliring gian 36 kV,
cungphav icu ndaylL’'in §p cao nh<€rgitkmgXnaculh€iyth ba7,2kV,chdm
sau 180°.

Ky hi u: 1i0i6 123/36/7,2kV

-Maybi/nbpt ng¥um t p h'acthitd®/Jchocu n d ©ynéaplcao400kVvacu n d ©papl i
trung gian 130 kV cung cu, ndayth ba22kV" clng pha

Ky hi u: 1a0i0 400 /130 / 22 kV

-N/jucu ndayth b a k h 1" rcthi/jtlkA Wmang t[i thi ky hi u ph[ich’r a Quthay b3ng dbu
¢, ng. Khéng c6 ky hi u | ch pha ap d, ng cho cu ndayth ba.

Ky hi u: li0+i 400/ 130/ 22 kV
8 Tbin théng s’
8.1 Quy L'nh chung

May bi/Jn &p ph[i c6 tbin thong s” LHs  t r ©n 8ng Vot limu ctbu T c@h i ti/)t, gdn vao v tri d,
thby, ch"racac hngm cphah p di€ L ©y .Q ghBtén tiiri nay phli khéngtXy x - ‘ac. L €

8.2 Thongtincfnchom i ‘tng® p

a) Lot may bi/Jn ap (vi d. may bi/Jn 4p, may bi/jn 4pt ngXu, may bi/jn &p n" i ti/Jp, v.v...).
b) S* hi u tiéu chuXn.

c) Tén nha ch/Jtlo, qu” c gia va thanh ph™ mamaybi/jn  § p c lkp@ap.

d) S” séri ¢, anha ch/]tYo.

e) Nt m[nsubl.

f)S" pha.

g) Cong subl  d a mhitini.b3mg kVA hoHs MV A)iv. i ngag bi/jn 4p nhiQu cu, n day, ph[i néu
cong subl  d amhlt, alin, icu nday. T h pph, t[iph[il ©cch'ratr khicoéng subt danh L'nh
c,am ttrongcaccu ndaylat ngcongsubt  d amhit, akac cu, n day khac).

h) TFns" d a n nh (tinh b3ng Hz).

dnin §p dna (imh b3ng V hoHs kV) va dlli L @ ch'nh.
j ) D, mdya r:thh (tinh b3mg A hoHg kA).

K)Kyhi u Blin i lchpha

) Tr khang ngdm mUch, giatr ' o °lc€nhhb3mg phfn  tr Lin, i may bi/jn 4p nhiQu cu, n day,
phfinéum ts tr khangchotf h pkhéacnhauc ahaicu ndayv igiatr congsublchuXn t €hng
. ng. ivnimaybi/jnapcécu ndayconbt L@Qchnh, xem t h° Wwnikgc &8.3v " Li

m) Kiwi lam mat. (NJumay bi/n§ p "Lt qinhmlits ph€©hng ph§p igidtmmcongsSut, t h
t ‘©h nrg cé thwbiwi th' b3mg phfn  t r_faodngesubl  d a'mhhvi d. ONAN/ONAF 70/100 %.)
n)Kh'i ° hg& ng.

o)Kh'i " ngaalolichbt| ngc § ¢ hn tiiam kh['o theo tiéu chuXn lién quan.

p) Cong subthots  d , nrgngdiaimbch | nnhbtc ah thng "ltc€ d ngWt§cnhkhfnktng
chu . hgc amay bi/jn ap njju co gi i hun.

NJju may bi/jnapcét haib théngs LHz t r ‘©femthittaythu c v~ o «c 8bin tkBac h L
nhau ¢, a cu, n day cho phép ¢, thWirong thi/t k/], cac théng s~ b sung ph[[i  °Lc®éu trong tbin
thongs LHe t r €lsgictbimthongs LHe t r ©n g [iphHuth rpghomh  “tng K p.

8.3 Thongtinb sungcfn [ &@néuranuéapd ng ‘Lce

Thing ‘tciin K<€ dEeyco tréntbin thongs khithéngtinnay dpd, n g It €ho may
bijn  § ki bilt.

a)n’iv. i may bi/jn &p c6 m, t hoHs nhiQu cu, n day cé & 'in &p cao nhbt ding cho thi/t b 6Um b3mg
hoHsl n hhn 3,6 kV:

-cachkyhi ungdac am ¢ ¢ §'cnh (Blapchuth ) n h € torig TGVN 6306-3 (IEC 60076-
3).



b)rn ‘nhnbt L Q ch'nh

-n"iv. imaybi/jn §p "© - § i dnacabnhBinh h hn HhbBag 72,5 kV va c6 cong subl
danmhhrh hhn th(img 20 MVA (ba pha) hoHs 6,7 MVA (m, t pha) c6 d[li Qi dh'nh khong qua
N 5 9naprbé Qi chnhtréncu n d @uchlhih “il itbtcl cac nbt Qi ch'nh.

-n"iv. icac may bi/jn ap khac

Ablngcongb” L'inapnbt L Qi ch'nhv * " r&p nbt Qi ch'nhlam vi ¢l n nhbt cho phép, dong
L'innbt  Queh'nh, cong sublnbt L Quchnhv © ¢ Semib&n t r oim gtbt B[ cac nbt I Qu
ch’nh

Abl['ng thwhi n giatr tr khang ngdm mYc h i\ inbt L @ ch'nh chinh va it nhbt 1a cac nbt I Qu
ch'nh bién tinh b3ng % theo cong subt chuXn.

c)n, t £ ng tinnmhbtblo [thc al \Whcao nhbic, achbt| ngva cu nday (n/ju khong phli gia

tr binht h 6g). Khimaybi/jn § p c thigk/] LWidp H L cao so v, im ¢ ncdiwlal nthi

[, caosov. im ¢ ncdiw, thongs congsublval, t L ng t'nthcaosov. im ¢ nc®iw

nay ph[i ‘lc€h'ratréntbinthéngs cingv. imt trong c8c¢i th®pg tin de

-N/jJu may bi/jn 4p L €c thi/tk/jLWMdp HE L caosov. im ¢ nc@®Wwilal n,, tlk n g t(gilfmi
bt )ivlicongsubt d amhh L@Quki nnhit  thdichbtlam matbénngoaib 3 nh ng.h €
-N/jumay bi/jn  § p cthik/Jcho L Q ki nnhi t  thoichbtlam mat bén ngoai binht h 8g,
congsubl damh’ iLi  tTengtn'tic®lo [th tr ok nthi t hoichibtlam méat
bén ngoai binht h By

d)Sh™ Lbuni(trong c §'cngh p@akyhi u bini kh?'ng fY €hdng tn chb cach
Lbun"ibéntrong). NJu c §kuim idothwt h a’y  llc®éntrong may bi/jn  § Wy nayphli lce
ch’ra trong cuing tbin thong s”, tbinthdng s’ LHe  t r ©n g Harviitbm thong® LHo tr€eng k®p
hoHs hai mHu Phllich rac § ¢ Bunlipha h p khigiaonhdn. Tr o n gngthrp€’ lhir hoHo cfu
ch[ykhéngtuy/jn t 2 nchs ¢, f béntrongmaybi/jnapthiv trz v~ Bu§'d thi/jt B nay phli
L ©cthwhi ntréntbins h™ ticangky hi u ¢ §en iLCac ch"th vQmay bi/Jn dong Idp trong
phli ‘Lc®W di ntréns h™”.L

e)Kh'i ° hg&dn chuyWh (nfjucésail chsov if ngkh'i ° hgg

f)Kh'i "hg@h t m8yv icdic maybi/jnapcot ngkh'i "hg& n h hbh).5 t

g) Kh[n £ n gu ¢ lbhan khdng ¢, a thing may va ¢, a binh ch. adfu, b, chuyw “ inbt Qi ch'nh
va thi/t b lam mat.

h) n”iv. i may bi/Jn &p c6 nhiQu cu, n day, bbtki hinch/jn * o ivlis k/th pcéng subl - t[i.
hn'iv imaybin §p cttaBgb b ch'th nhi t | &u nday (WTI), gidtr LHichot ng WTI.
Thtng ngriofch'th L, [ chgi anhit . L\Whnéngc acu nday’ congsubt d amhiva L
nhi t . €aonhbic achbtl ngt 2 n hctl tqul th nghi m Lttngnhi t. NJu g Uni nhiQu
hhn tm ph<€hn gmmpatthipd thWyéu cfu cac ch/]LL LHkhac nhauchot ng ph<€ehng ph§8p
lam maét.

j ) iwnitblcl cac may bi/n  d, n @ ldi Etbén trong may bi/Jn &p, Vv tri, (cac)t s, cbp chinh
xac va cong subl  d a'mhi{thotig s VA) ¢, a may bi/jn dong.

K)Nhi t | ti thiwi ¢, a méi chbt 1am mat n/ju n6 khéng phli -5 °C L iv. i may bi/jn &p ding trong
nhahots ¢ 1 ng Kh25AQL ip H may bi/n 4p ding ngoai tr i.

Ngoai tbin th(‘)ng"s' LHs t r €©n g, i cAbthongitin néu trén, may bi/jn 4p con mang cactbin ¢ Ho L
t mgva nhdn dlng ¢, a cac thi/jt b ph, tr theo céc tiéu chuXn cho céc thi/lt b nay (s. xuyén, b,
chuyWw " Ltheo nbt, may bi/jn  d , nrgthillt b lam m§Ho bi Lt).

9 YéeucfuvQan t o~ n, ngvaicactyéu€fu khac

9.1 YéeucfuvQan to"n v'ngm!i tr+€

9.1.1 RO r chHtl ng

Nha ch/] tYo may bi/jn &p phl[ixem xétvi ¢ n g tHahi @ §ul cac chbl | ng ¢ a may bi/jn 4p va

L €a Trngphdp hi uqul LWhgknror'. Vi cxem xétph[i L €a’ oacac hinggm c holt | rp dai
hinvid n h€:

-thitkm"in" i

-vdtli ulam mifjn g ni;

- han;

-n gt n akrgmon.

May bi/jn &p phli Lc@nl]t kJ] L\Nkhong cororvam irdr L €c phat hi ntdich ngay tdi th igian
Lfuquatinh L €a v Uo, hphli ‘Lc€ ach ab inhacung cbp cé trach nhi m.



9.1.2 Xem xét vQan toan

Nha ch/] to phlixem xéts antoanc a n gvan hanh va nhan vién bl o tri theo thi/t k/] may bi/n
ap ¢, thwla cac vbh Qsau:

-kh['n £ n §p cénicac b, phdncé nhi t | tao;

-kh[n £t n §pcénib, phdn mang L

-khl n £ n §p cénib, phdn chuyW L, ng;

- g u ynh kQnang h4va vdn chuyw;

-ti/Jocdn Wb[otrit r o n"gng b ip ¥&u cfu blo tri;

-lamvi ¢ L, cao.

Tron g ngth°rp-@uétriph ldp Hico thwin h  “m<@ Jjnlm ttrong cac vbh Qhéu trén, phli cung
cbp k/jtcbu Idp Hiphu h pv, i may bi/jn ap.

CHU THICH: Tham kh[o b, 1SO 14122, Antoan may - P hlemti nc L'n h WilJp cdn may, trong
tr®hp thang, b'n him@otpdct tveh ip&@c@ungcbpcingv, i may biJn
ap.

9.2 K2 ecdra tflhr€itrung tinh

Day trung tinh va Lfun’ic, amaybi/jn  § p c thig k/]LWmang i gi_ a day pha va day trung tinh
(vid,, maybi/jnapphanph iyphl[i c¢- kzphbh pw®e d, mdli L~ dnchln Wi
(xem IEC 60076-8).

DOy tr ungfun Ptrordgtinh ¢, athay bi/jndpn/ukh t n g°"c|1'higt kJ]LWmang t[i thi gi, a
day pha va trung tinh phl[i  “Le@ijtkJtWeh'u  Lce d, nrochtmi B n hwenaytbdn  §pcl €
n i blir cti/Jp.

9.3 H th" ngch achbll ng

n"iv. i cAc may bi/jn 4p ngam trong chbt | ng, lotih' th' ngch achbt| ng ph[i  “Lc u ynh trong
blnyéucfuval hnHbHang. NJju k h! hag dué thi ithach/Jtdo phllich’I'nhh th" ngch a
chbt| ngtrong " s h fo. H th" ngch achbl| ng L €c chia thanh céc loti sau:

-H thng th!ngohoHsh tf ngbfoto" n t r omngd ptcds€1 €udngthdogi a
khtng k h2ngvakhongtkhi t&n bQmHul p chbtl ng* trong thung may hoHa trong binh df u
ph, riéngbi t(h th" ngblotoan). B hutXm t m@ ‘ltkp  ch n i Jkhéng khi bén ngoai.
-H th' ngch achbt| ng kii mang chdm hoHg ki tdi mQm khi cé gidn n” vQthWtich ¢, a khéng khi
* &p subt khi quywh béntrénl pchbll n g n h€©n g Hntifptxac trcchiJp v. i chbt | ng bng
mang chdn dTo hoHs bamg tiimQn. B hatXm L €ldp° ch, n"i Jjnkhéng khi bén ngoai.

-H thng kh?2 trbh, ctr @Wtighgyinn t tén| pchbll ngch a f¥ kh?2 tr h kh?
dpsubt  die y ch i@y, im tngu napsublkh ngch/jl ©choHen iliQuv, im ttdi mQn
L”nih

-H th'ngv maykincém t ik h2 , t r\Wtichghitrén bQnitbl pchbl| ngtrongv, ¢ ng
hbpth, s gidnn do t hiapysuHL

-H th'ngkin FYdfu, t r ofugianlh- L ®cchuywi _Hgnh s L~ nichav, m§y "tnh €
xuyénkin, thfng th€hmsonghots€ ab tInnhit.

Kichc, ¢ ah th" ngblotoanhoHogidnn phli . CWhbpthus t h a’y vQthWtich chbt| ng t
nhit  th? i ° ngdh nhist khi may bi/jn 4p b ngds " i i/jtinhi t  €hbt| ng trung binh cao nhbl
khi may bi/jn 4p mang t[i Jji'm ccaonhbl €Llc g Unyh Lt h_eng d¥h ang t[i trong IEC
60076-7 " Lv. i dfukhoanghoHs n h*c L ¢finyh "Ll ichbt| ng lam mat khac.

CHDP THECH: Cho 'pvQ&ps gidnn tnhia gothlW[y r av, iltac chbl | ng khac co
cung kiwi h' th" ngch a.

9.4 D, ng nlnjtchiQutrongmYc h i trung tinh

Maybi/jn &p c¢- dO©y "  ¢niulslgothwe firhh Ch@ed o  d |, 'maen, tEhiQu chly qua day
trung tinh. Vid,, d, ‘'man, tlEhiQu c6 thwil €csinhrat :

-h th" ng kéom tchiQu;

-h th"ngblov cat t;

-h th"ngchnh | €u;

-d, ngndfm_ng'at (GIC).

Tr on gngthrp@aybi/jn ap phlichu d , nrgm tchiQu® day trung tinh thi L, d'ch chuywi t
héam tchiQuc amicht s€l €ctlo ra. ‘Mt rhgatrllm° n k hixnmgmltcachrd



rang va cé thanh phfn séng hai cao. K/}t qul’ c6 thweo la:
-t £ngnl

-r hl &t hipsail ch v "buohfb ti;

-quanhi tdot thong ph, ;

-gia tLtn9vQH § ngntk hoa;

-t £ n g hab khong t[i.

Hi n ‘tngph., thu cvaokh[ n £ ncgadong L'inm tchiQu Wt hoa li va ph, thu, ¢ vao thi/t kJ]

I6i. Cacn h “mgx ak/tqultrénlach ¢ nitcrag ©n g, ¥akholngth igianca d, nrg Li
m tchiQ, lob | » i Hatinh ech@ng thilt k/] may bi/jn ap.

NJJu may bi/jn 4p c6 thwWeh'u  d | nrgm LchiQu thim cc, adong L’innay ph[i  "Lc®éu trong
bInyéucfuc a ndgmuacungv, icacgi ihdn g unpvQhduqulc acacm ¢ d, nrgnayl i
Xem thém 4.11 trong IEC 60076-8:1997.

9.5 Ghinhén vQtr ngl c trung tam

Tr ng | ctrung tdm ¢, a may bi/Jn &p trong cbl hinh vdn chuyWi phl[i  “Lcghinhdnc” U'nhtrént i

thiwi hai ctinh ligh kQc, amay bi/jn4p L iv. imay bi/jnapco kh'i ° hg&dn chuyw  vt@ua 5 tbh.

10 Dung sai

nke bi tv, i cac may bi/jn ap c6 nhiQu cu, nday va cé cong subtl n, "nlApdan h'nlh t €Hng L
thbp, khdng phli | %c n " oWLgnh bf@ , thinhxahcaoc at s vongdoy t €hgvgit

s L'in §p dnhghynt. CI nvg -c -c%tchhg@hac khong thwkhlo sat chinh xac tli

th i Wi i Hli thfu hoHs khich/Jtdo v "k hllon g ¢ IFE@blo.

VivdycFnphl[i ¢ - d uwbgo [iacho céic giatr g u ynhka giatr thit k/].

May bi/jn ap L €cxem laphuh pv itéuchuXxn n "y kUi i° ha@8 « - I'nh duyg sdi khong

nm ngo i c§c ochorrgng Blag 1. Khi@ungsaivQmt ph2a n" o Llkhénghtng c
hinch/jgiatr vQphz a L - .

n Qi naych’dingchom, ¢ L 2 Bpmhdo hoHs loli b, va khéng nh3m thay th/]s blo [h L[ €
quynhka ndemiia, ihhc L2ch LE§nHvidind €k halthvf rp hhaoinay ni
khtngclL€u ti°n, ibhtnBbhk8e §a & €q Unf trolig bl'n yéu cfu.

Blng 1 - Dung sai

HUng m_ ¢ Dung sai
1.a) T ngt nhao Xem CHU THICH 1 +10%c at ngt nhao
b) T nhaothanh phfn L 0 c¢ IX&n CHU THICH 1 +15%c am, it nhaothanhphfnv i QI
kin | 7 dunvitsginhdb khéng
b v €t qua.

2.T s L'in §p ‘Lekhotigditlinbt L Qi ch’nh Giatr nh hh ng acacgiatr d €iL ©y :
chinh i icHocun d®@y tidYw yihboto e A
nbt Qichnhbién, njul €c qung L a)+05%cat s congb

b) + 1/10 ¢ atr khang phfntrk m  tc tién
nbt Qi ch'nh chinh

T s L'in §p ‘Ledrénlc& nbt Qi ch'nh khac, +0,5% giatr thitk/jc at [ vong day
c,acungcHpcun doy L -
T s L'in §p ‘lea, altd@ cHp cu n day khac +0,5%giatr thitk/jjc at [ vong day

3. Tr khang ngdm mYch cho:
- may bi/Jn &p co hai cu n day riéng bi t nhau, hoHo

-m icHp cu ndayquyl'n h Fultiénriéng bi t° may
bi/jn &4p nhiQu cu, n day

a)nbt Q1 ¢h'nh chinh Khi gia tr tr khang 010 %
+75%¢G agiatr cong b’
Khi gia tr tr khang < 10 %

+10%c agiatr cong b’




b) nbt Qi eh'nh khéac ¢, a cHp cu, n day Khigiatrtr khg&ng O 10 %
+10% ¢ agiatr cong b’
Khi giatr tr khang <10 %

+15%¢ agiatr cong b’

4.Tr khang ngdn mtc h L ‘oc clio
-cHpcu ndayt Lbun'i, hoHs

-m tcHp cu ndayquy L'nhth haitach bi tnhauc, a
m, t may bi/Jn 4p nhiQu cu, n day.

a) nbt Q1 ¢h’'nh chinh +10%c agiatr cong b’

b)nbt Qiehnhkhadcc acHpcun doy L - i}S%Q,agiétr'cc‘mgb' L'iv inbt Qi
chnhél

- cac cHp cu n day khac Theoth athudh nh€ng O 15 ¢

5.D, ngnkhéngtli Loc L€ +30 % ¢ agiatr cong b’

CHU THICH 1: Dung sai vQf n hao ¢, a may bi/Jn &p nhiQu cu, n day ap d, ng cho t ng cHp cu, n day
tr khitrong giby blohanhch'raramg c¢ h %rcgpdingcholL @ki nph, tfi cha. tr €

CHUTHICH 2: V. im ts" maybi/jn apt ngXuvamay bi/jn apn’ itifJp, tr khangnh cfn ¢ ©in
chom tdungsair ng htraomayki/JndpcodliL@Qchnhl n, HobBit [V ithay bi/jn &p ma
dliLQchnhkhdon g ik ng, cdtMM , jishcannhde Hibi t. MHs khéac, vid, , khi may
bin &§pcl ®pt c&§chnlcosant t r €cothWph[ich ng miWxE ct . vlJnth a
thudn vQdung saitr khangh@ h hn . bhCQtca vd u n gretsi adfn L1 e&h’ratrong bln
véucfu,v" dun gxes gét |G ph[i ‘lc@ athudngi anhachjtio v ' imgae

11 Th' nghi m

111 Yéucfu chu'niyg ith nghi m t hng xuyén,th nghi m Wihinhvath nghi m
LHs bi t

11.1.1 Qu y nH.chung

Cac may bi/jn &p phlichuth nghim nh<€ mhyde€LlL oy.

Cacth nghi mph[i ‘lc@ chi n® nhit théi chbllam mat bén ngoaitrong phtmvit 10 °C
L/Jn 40 °C. Xem TCVN 6306-2 (IEC 60076-2) vQth nghi m Lt t ng t.nh

Cacth nghi mphl[i ‘lc@ chi ntdi “xex anha ch/tlo, nfju khéng cé th, a thudn khac gi a
nhach/tdo v " imgag

Thic[ cac linh ki nvaph, ki nbénngoaimacothWgay[nh “m@/nl t 2 n h, améybidn ap
trongth nghi mphl[i ‘Lc®p atig Vv tri.

NJJu may bi/Jn 4p khéng thwi €©cldp HE t r Qurkign ldimivi cd ki/jnc an - WA nghi m (vi
d, nJumaybi/jn § p cldp@ing thapth nghi mvas xuyénth nghi mhoHs b trithi/it b lam
matkhongthWidp v * o "ltridémgsi cytrong qua trinh th nghi m lién quan tGi nha may), phli cé
th athudngi anhach/tdo v~ “in gn&u ac khi b fu'th nghi m. N/Ju 6 bbt k8gi, i htn nao
L€chift i t r on d¢bn dbil thfu thilhlea chJ] to phli lam rd cac gi i htin nay.

N/ju may bi/jn ~ § p c thif k/]LWgiao hang cung v. i s xuyén chbt | ng/SFs, theo th a thudn gi a
nhach/tdo v "° imgagh nghi mcéthwe €©cth chi nv is xuyén chbl| ng/khéng khi

t €hng L<€hndmin hlgiyngdmichbi| ngc as xuyénth nghi mgi ngv is xuyénlam
vi cvas xuyénth nghi mtithw Tc@h nghim /am c t €©hnb€ mBwyap.bi

Cu ndaycénbt L Quch'nhph[i ‘LcE i° nbt Qich'nhchinhc aching, tr khith nghi m lién
quan yéu cfu khac hoHs n/ju khéng c6 th a thudn khac gi. anhach/jtdo v " ° imgae

Ch* ¢h nghim 'liv itbic[c § cdetihhngolitr LHs t 2 nh nc 8 Qhkilitii d a mMytr L
khiqu y ‘nHth  nghi m ch’ra khéc.

Toanb, h th'ng diegchoth nghi mph[i ‘lc€ngnhdn, ¢ chinhxac rd rang va phri

L ©€c hi uchuxn nhk8theo quitde ¢. a TCVN ISO 9001.

Cacyéucfu Hi t r @l ghinh xdcvakiwnh ‘thh th'ng L oc Log&inktroigb IEC 60060
va IEC 60076-8.

Khi c6 yéu cFu cac k/t qul th nghi m ph[li hi uch’hvQnhi t  €huXnthinhi t | €huxn la:

a) L iv, i may bi/jn &p kiwi khé: nhi t | €huXn phli theo cac yéu cFu chung cho th nghi m trong
TCVN 6306-11 (IEC 60076-11).



b) L iv. i may bi/jn 4p ngdmtrongchbil ng ¢ t £ B g ttrumgibinhd a n mh d.acu n day nh
hhn hoHs bmg 65 °C L iv. i OF hoHs ON hoHs 70 °C L i v, i OD;

1) nhi t | thuXnla 75 °C;

2) theo yéu cfu ¢, a khach hang, nhi t | €huXp | ~ tlk n g ttruhgibinhd a n mhd acu nday +
20°C,hoHs | It £ n g ttruhgibinhd a n mhd.acu nday+nhi t , ttung binh méi chbt lam mat
b°n ngo”"i hnmdgtndimp cho hhn;

c)n’iv. imay bi/jn &p ngam trong chbl| ngc - | tLt n g ttruhgibinhd a n mh Khacc acu n
day,nhi t . €huXpb3mgv, i . € £ n g ttrumgibinhd a n mhd.acu nday+20°C,hoHs It £t ng
nhi ttrungbinhd a n mhd.acu nday +nhi t | ttungbinhmdichet | " m m8&t b°n ngo" i
chnnhit 8" 0o cao hhn.

N/u n gruamu nsosanhgi acact nhaoc amaybi/jnaptrongnhi t | bUibv imaybi/n ap
theonhi t . bYia)vac)(coh thngldp Hi kh&c v &Eng: tirting binh ¢ acu nday

khac nhau) thi so sanh nay la cfn thi/t cho nhi t | €huXn Wk § ¢nhtheom, cb) 2" trén. NJu
ngemuamunlammt s o s § dyhhiphfi u rd trong b['n yéu cfu vQLbu thfu.

CHUTHICH 1: n"iv. icéacthitkjhi nnay,s chuyWwh " Lgi acact nhao’ nhi t , €huXnkhéac

L €cth chi nb3ngphéptinh. Chuywd "L n "y Kk fcthifitd/] chodbt k8th nghi m  Wiihinh
nao, kWel th nghi m It t ngt nhicfinn dcatplliriéngren h Oftduf g avic t hay L
nhi t  Ehuxn.

CHD THECHy inhitn théichet | " m m8&t trung b3nh bchénhincgo™ i h"r
L 8§ n gvhhk 20 °C,f nhaoth ct]x[y ratrong khilam vi ¢ c6thWkhacsov, icactf nhaoc - ‘le€
tdinhi t _ €huXn. Cact nhaoth ct/x[y ratrong khilam vi ¢ s€ph, thu cc[ vaotlivanhi t  .L

May bi/Jn 4p ngam trong chbt | ng phli  “Lc@ nghi mv icungloti v °  les¥nhg: tHudtc a
chbl| ngmas€Es d. ng cho may bi/jn &p trong qua trinh 1am vi c.

CHU THICH 3: D ki/Jnramgmaybi/jn  § p cthenghi mv, ichbt| ng sao cho k/jt qu[ th nghi m
thwhi n fi _ tin h  n t amay bi/jn &p trong qua trinh lam vi c.

Thicfc §c ph®p tighi mvl", jtingu' ntFns congsubtphli  “lc@ chinv itfns

ngu’ n n3m trong kholng 1 % tfns” d a n nh d’a may bi/jn 4p. DUng séng ¢ a L'"in &p ngu” n phri

sao chothanh phfnsénghait ng Kk h i ngqua¥%N/Ju k h® n_gn gL@R nnaythi [nh

h€ngc adingsoéngléenthams Lo “lLgh[i ‘lc€ L §nh inpdch/]téovas chbp thudn

ca ndg€mua. Phmapkhdhgcfril Quchnhxu ngWt®Y)n Lc§c s-ng rmapi tr ong
ngintr khicL@® ho ph®p trongghlfs 8 ngngur nlga t pi@Ep ngd’lhi

phli ik ng. népl nnhblquat ngcu ndayphatrongth nghi mk ht n g cdai€chqua3

%sov, i dpnh nhbt.

Nha ch/] tYo ph[i néu rd vi ¢ khéng thwth, ¢ hi ncacth nghi mhoHs p h ®ptfnlsod an mh L
c.anhach/tdo® gi afn Bldhfuvacach s chuyWw lthichh p L «a thudn.

Danhsachcacth nghim di© L ©y Ranhttomgdbi k8L h nHbHang ¢ thWhao.N/ju n g €
mual , jicdcth nghi mph[i ‘lc@ chin t heo L hthWhh Qugayiehlibaog m
trong b['n yéu cfu.

11.1.2 Th' nghi mth€ ng xuyén

11.1.2.1 Th  nghi mt h@ g x uy PvnitHlcl cac may bi/jn ap

ayno it cu nday(11.2).

byno s L'inapvakiwn t r kchpha (11.3).

c) n ot khang ngdm mYch va t n hao co t[i (11.4).

d)n o” nthaokhongtli v "  dnkhogg tlli (11.5).

e) Cacth nghi m t" mgxuyénc a ' lhimdi (TCVN 6306-3 (IEC 60076-3)).

f) CActh nghi mtrénb chuyWh * itheo nbt Qu ¢h'nh khi cé t[i, njju thich h™ p(11.7).

g) Th nghi mror khich'u&psubt " il i may bi/Jn ap ngam trong chbt| ng (th- nghi m  Lkin)
(11.8).

h) Th nghi mL kinvath nghi méapsubt il ithing may dung cho may bi/jn &p ch a khi (tham
khl o theo IEC 60076-15).

i) Kiwntrat s” vac ctinhc amay bi/jn dong Idp s/.

jKiwntrah thhng c&8ah !l ki v “iv krhaybi/inadngdmtrongchbtl ngc - c §aldi L i
hoHs ¢ § cntkhutigi (11.12).

11.1.2.2 Th nghi m t'hn@ x uy Pvnimlay bi/jn 4p c6 Un> 72,5 kV

a)X8§cnh rdungc acu ndayv i bllagi acaccu nday.



byno "t ¢ §c hnni tchiQud.cgi at ngcu ndayv, i bll/agi a cac cu, nday.
cno & ti°u t§ma (hidunghtithng c&ah Li

dno kdatantrongchbt| ng  rmméit m i n g L axdfwriéng bi tngolitr n gtch ac h
cbu L - dpgharcnhanh.

e)n o nthaokhéngtli v~ dnkhémgtlii 90%val10 % LSip dna@h5).L
11.1.3 Th' nghi m WM hinh

a)Th nghi m [t £ n g t(@GVN 6306-2 (IEC 60076-2)).

b) Th nghi m Whihinhc, a b méi (TCVN 6306-3 (IEC 60076-3)).

c)XacL'nh L, “n (IEC60076-1 0 Y ivlit ng ph<€hnlgmmahngagrong L - ‘ngly yn [ih
blo.

dno c? blgyts qudt v hgckb h m Bt| ng.

e)n o” nthaokhéngtlivad, ng nkhéngtli° 90 % v~ 'Inl (8 p% diihin h L
11.1.4 Th" nghi m Hp bi t

a)Th nghi m Hbbi tc al’in méi (TCVN 6306-3 (IEC 60076-3)).

b) X § c'nhlhhi t | L\Wh néng nhBt ¢, a cu, n day

c)XacU'nh L'indung cu ndayv. i btka gi acaccu nday.

dno’  §ti°u t§ga (lhidunghlithng c&§ah Li

e) X § cn W Heltinh truyr "1hi § p q(BhS | ¢B ¢, a TCVN 6306-3:2006 (IEC 60076-3:2000)
fino ( c 8kbangth rt khong c a may bi/jn 4p ba pha (11.6).

g) Th nghi mkh[ ' n £ n g'u ngdm mYch (TCVN 6306-5 (IEC 60076-5)).

hyno "Hitf ¢ §c hnnti tchiQud.cc at ngcu ndayv. i bilagi acaccu nday.

i) Th nghi m LI ch chan khéng trén may bi/jn 4p ngam trong chbt | ng (11.9).

i) Th nghi m LI ch &p subt trén may bi/Jn &p ngam trong chbt | ng (11.10).

k) Th nghi m Lkin chan khéng tli ch, trén may bi/jn 4p ngam trong chbt | ng (11.11).

N no WAHnst (o ©n &prtuy/n tFii s’ hoHs FRA). Quy trinh th nghi m ph[i  “lc@ a
thudn gi anhach/Jtdo v ~° imgag

m) Kiwn tra | p ph, bén ngoai (1ISO 2178 valSO 2409 hoHs nh€ L'mh).quy L

n) no kh?2 h H|ntgammdir ong ch

0)Th nghim c¢c hHsh & § n h gma§ thithh¥pn Ydn chuywt  ( t h e ah cgaklyachlhang).
p) X8har ngl “ergv. imaybi/jn & p ch € r Wvdn’chuyW . “iw i may bi/n 4p c6 cong subt
lén /i 1,6 MVAthixacL'nhtr ng " hg®3Wm g ph®pivlimaybiAinapl n h hix §tchh
bm g p h ® pHo tihiotodn theo th, a thudn gi anhach/Jtio v " imgae

Cacth nghi m khac cho may bi/jn &p c6 thwil ©c néu trong tai li u ¢, thWL' i v, i may bi/jn 4p
chuyénd ng n Wi€®hd)tobl[oVv va cac nhém khac.

Nju ph<€hng’ pghi§mpkhandil €c néu trong tiéu chuXnp nay, hoHs n/ju cac th nghi m khéac
cacth nghi m L €li tké" trénl ©c q unhtroigh p “tgthic §c¢ p h€hnhg nghingE p t
nay phli theo th a thudn.

11.2 " mto ck nday

11.2.1 Qu y nH.chung

nintr ¢ amicunday, c Bun idi achingphli ‘lc€ L o v~ ¢&nakac cu, nday phli

L €cghilb.Ph[i d¥%ng mm bapiQl icho ph®p Lo n’y.

Trongtblcfc §c ph®ptrLan Lé hWgilimceic[nh ‘mgx at cm Jhm ct ithiw.
11.2.2 May bi/ln ap kiwi khd

Tr@ khi 'Cothdichli | “m m8&t b°n n'gguas °Ckdnditngbt 3 hvatit e[
cacnhit | € acu ndaymaybi/jn §p cL EWgdimbi/jnnhit  Kp trong, ckhehhng L€
[ chsov inhi t thoichbtlam mat bén ngoai qua 2 °C.

nintr vanhit & acu ndayphli ‘lc€ L o c #icgNhimt | €u ndayphl[i ‘lc€ Lwg b
clm bi/jn  HitGi v tri tiéu biva, t" t nhbl |~ Hbttong nhdm cac cu, nday,vid, n h € t r okheygi an
cun dOwnaplcaovacu n d © n aplthibp.



11.2.3 May bi/Jn ap kiwi ngam trong chbl |, ng

Saukhimaybifjn §p kh? n'gn riedmggm tibig chbl | ng 3 h, ph[li  x ‘@kenhilt | ehbt

| ngtrungbinhvanhi t | & acu ndayphl[i ‘lcg€emlab3ngnhi t , thbt| ng trung binh. Nhi t
L, chbt| ngtrung binh L ©c Iby bmg trung binh ¢, anhi t | L\Wntrénc Yan g Wn" di@ungc a
chbt | ng.

Trong kmir ngwi WE §cn ., tLk n gt phfiith chi ncacn | ¢ Hibit WK § cnhL
chinh xac nhi t  ttung binh ¢, a cu, nday. Vivdy, chénhl chnhi t g a MWnitrén cing va L \vn
d€iciungc achbll ng kht'rcg viggs5°C. Witk ‘Lc®ftquln” y nharmchthwh hn,
d%n g bweho chBt | ng tuFn hoan.

11. 3  shnbinépvakiwn t r 4 chlpha
T s L'indpphli ‘lc€ L o tinBtnQwhnh. Phlikiwnh trac ctinh ¢ acac may bi/jn 4p m t

phavakyhi u blin ic amaybinapbapha.NJjus dng ph®pn LSp Ltidpk aklihai
cu ndayphli ‘lc€ "mgth i

11. 4 ° khéangnhgdam mbch vat n hao co t[i

Tr khang ngdn mbchvat nhaocotlic acHacu ndayphlill €©c Ltfnts danmhwi i

§pHL v ofum§car tcu nday,v, i cﬁum'ltacu ndayconli'hn'ltdb vah mYch

v, i cac cu, nday khac, nfju ¢ -Wch ¢ mbt Qlchnhchoth ngh|mxem65va6 6). M, ng Li
cungcbpphlibm g d, mg dlaimh L i °n quarlth(nghlmrg lhih €n g 1<d1nhng L e
hhn 50 %. fRh®g@h € ncnhanh Whtingg tnii khing g©y ra c§c¢
L 8§ n YWChenhi chnhit A §i a Whnicaonhbtv' Minithbp nhbtc, achbt| ng phlfi . tih [Wcho

p h ®p ‘xiBchinhlxac nhi t | ttung binh. Chénh [ chnhi t | di a Whicao nhit va thibp nhbl

cachbllng kht'rcg vigga5°C. Wit ‘Lc®ftquln "y nha,cithWddamg bMm L

cho chBt | ng tufn hoan.

Giatr L o, ad nhaocotliph[inhanv.i b3 nh pat@&hdgngnddnmh®@, ngnnbé
L@chhh) v~ dnthgnght in. Giatr LGt ‘Lc@Fnphli  “Lc@ui vQnhi t | -BhuXn (11.1).
TnhaoPR(RIAL'intr L db3mgd, ngnriikchiQu) "EMYy khi "itrhcdifjpnhit = Vatbt
cfcaictn hao kh'Sc nigh@ighitl, €un d©O©y. Chdrhculnaayphli ’‘lcé c
hi ntheo 11.2. Quy trinh hi uch’nhnhi t | ' ©c néutrong ph, | cE.

Tr khang ngdm mUc h ° e @Whi n b3mg L'in khang va L'in t  xoay chiQu n” i ti/Jp nhau. Tr  khang
n"y’ &g vQnhi t & thuXpv igil thi/trim g~ rkhanglah3mgs v ~ ' rti xoay chiQu sinh ra
t fnhaocotli t hiaynhe trttémh b~y

. may bi/Jn ap c6 cu, n day c6 nbt LiQu ch’h v, idliL Qi ch'nhv €tqua+5%,tr khang ngdn
mlch ph[i  “lc© L o btL Qrch’nh chinh va hai nbt L Q@ ch’nh bién.

n"iv, imay biJn ap co nbt L Quch’nhv ©tqual Quch'nh L'in4p 5% so v, i nbt L Qi ch'nh chinh,
giatr tr khangphli ‘lc© [ obt L Qchnhchinhva® (cac)nbt Queh'nhbiénl n hhn 5 %.
Ph ®p Ulcac v tri nbt  Qu ch'nh khéac c6 thwll €c g Unip trolig b['n yéu cfu.

NJudliLQchnhk ht ngx g, nu ngruayéucfu t h3 [dthreginphph®p Bb tr °n
L Qu ch’nh gi a.

. maybi/jnapcobacun dO©y, cEathchiotréhigdt h pc at nghaicu ndaykhac
nhau. KJJt qul L €c tinh IGi cho tr  khang vat n hao c, am, icu nday riéng (xem IEC 60076-8). Thn
haot ngc ac § ¢’ ngh@mangtli qutyg itblcf[ caccun d©y °nc’ yx 8ib@én It cAch
t €hnmy.

CHDP THE CHv ilchc may bi/jn 4p c6 haicu, ndayth cbpcocungcongsubt damh ¥ h L
§ p danhkatrl khang bmg v, icu n sHsp d L 7iilaknkyibi/Jgap co cu, ndayth cbp

képd, c6 thwth athudn Wkh[o s §tngh pgB t[i ik ngtheom tth nghi mthém b3ng

cachn itdb “ g th ihaicu ndayth cbp.

CHUTHICH 2: Ctrchhoctitrénmaybi/jnapl n L _iph[ithdntr ngvav, ithi/tb L' o

t tvimaybi/napl ncoh s congsubtthbp v °  dpthgnghl im t° mg@ n. Nént ithiwi héa

cacl ivat nhaomtc h " r’bién ngoai. Vi chi uchmhl'iv icacsais’ maybi/jn §p " lhgval €
Liv.i " hti ¢ acacmlchn ith nghi mph[i ‘lc@pd ngtr khichingth ¢cs khing L&ng
kW(xem IEC 60076-8).

11.5 "nnbab v~ nkhomgtlil i

T nhaokhéngtli v~ dnkhémgtlli ph[i °lc€ L o ttiréngcaocu, nday’ tfns danh

U'nhva® L'in &§p tmyvnig i §p dnanfathlnghi m L €th chi n® nbt L Qi chnh
chinh,hots t €lgyg i "~ mépnbt L QchnhnJuth nghi m L €th chi ntrénnbt Qi ch'nh

khac. Cu n day con Ui phfi h" mUch va bbl k8cu, n day nao n” i tam giac h' thi ph[i blln" itheo

tamgiack 2 n. Trrghg Qr&LaLec n°u trong 11.1.2 whiill. 1.3,
L&cth chin® 90 % v~ 'Inl (8 p% diiihdHs L' b &p nbt L @ chnh thich ' p).

May bi/jn ap ph[i* xbp x' nhi t | th? i ° mgmi& may ch/] tlo.



n"iv, i may bi/jn 4p bapha,vi cch ncu ndayv' ¢ §lsulm i\ i ngu’ ncong sublth nghi m

phli  ‘Lc@ chin Weungcbp "lhaphinh s i mnix wg/jim ccéthwqua ba day qubh.

nindpth nghi mphli ‘lc€Qthhhtheomt v ! nm®t tringbinhi, &L'tindpn h€ng

phli ‘lckhde , W' ¢ TLcegiatr hi ud ngc al'in&p cé ding séng hinh sin c6 cung gia tr

trung binh. Giatr ' ¢ 1c& voénmétnaylauo .

n'ngth i , v ?!nnd@thi khngg a haépphli ‘lcEisongsongv.i vinm®t Lo gi §
trung binh v * " rap U ma vénmét nay ch’ ph[li  "Lcghi IGi.

Khith nghi m may bi/jn &p ba pha, phli L' madgi a ¢ §en ilpha, n/jucu ndayn itam giac

Lec L - nrgvadiia finipha fun ittungtinhnJucu ndayn iYNhots ZN cL € - ng

L'in.

n'in ap pha-pha c6 thWL €clbyt ph®p L-bbt p h a h"@@mphditir ung t 2 nhelbkth ng L«
ph®p L-pha.pha

Ding s - mgpth inghi mlath amann/ugiatr ' c Uéva U la b3mg nhau v, i dung sai trong

phtm vi 3 %. Nfju chénh [ chgi acacgiatr ' ct vénmétl n h hnthid3inh% plic ath

nghi mcfn 1c@h athudn.Chénhichl n hhn W ®€cchBpnhdn® L'in §p caondphn Li
danmhtt khi ph®p “ltblonfthy L€

CHU THICH 1: Nhdn thby r3mg cac may bi/jn 4o m tphacéngsubtl, n { h@ L j iQiK nmang

tfinHag nQnhbt " ik, i . thinhxacc angu’n "lhépth nghi m.

T nhaokhéngtli L oclaP® vat nhaokhéngtlihi uch’n h ° Ly b3ng:
Po = Pm(1+d)
d=2"Y ( t*hnglaam)
U
Giatr hi ud,ngc ad , ngnkhongtli ‘lce "omgth iv it n h a’dv immay bi/Jn ap ba pha,
phlilby giatr ' c trung binh ¢, a ba pha.
T n hao khéng t[i khéng cFn hi uchhtheo [n h “mgbbik8c anhi t  .L

CHU THICH 2: Khich n "d. MWnith nghi m khong t[i theo quy trinh th nghi m hoan ch'nh, nén

chv T 17 c §ibaophd@plitiQno ht” n_ rc céc th<enghi m xung valhoHs p h ®pin L' o

tr , néichungcdt 2 n\M hithic. am_ ¢t n hao trung binh khi may vdn hanh trong th i gian dai, gil’
'nhramg 16ikhéngb t h - a . ¢ r ©Ng ,mfAuah ¢ Hi nth nghi mkhongtli sau @ghm®p Lo
tr va/hoHs th nghi m xung sét, cFn ph[likh t 16i ¢ a may bi/Jn &p b3mg cach kich thich quam ¢

t r &€khith chi nth nghi m khong t[i.

11.6 no kban@th )t khong trén may bi/jn 4p ba pha

Tr khangth t kh® ngc Li®btfnts danhmhdl a c¢ §en'ilphac acu ndayn’ isao
hoHen iziczacn iv. inhau, fun itrutigtinhc and. Tr k h § n g n¢ tiph bRng dm chom, i

phav “ ° It #hh b3ng 3|_U t r olhlg " tilApth nghi mvall © d ] nty nghi m.

Ph[i  n° u dithn gghilmim, iphala % trong béo céo th  nghi m.

Phli [nibforAmg d, mg tlkiong d®©y t_rngw gkhftn2knnhy tmaMnnga diy tming ¢
t2nh L-.

Tr o n gngthrp@ay bi/jn 4p c6 cu nday ph, n"itam giac, giatr c,a d , nrgth Lhghi m phli
sao cho rmitronggu ridayn'i tam gi §c ’ ¢qualknh ! ncg JHtH irgian diy tri
d, ngnlLi

NJ/Ju khéng c6 cu, n day can b3mg cac ampe vong trong h th" ngth t khoéng, vi d. trong may bi/jn
4pn isao-saokhdngcécu ndayn'i tam ‘qi kb, Wio k'l vge § €©84ap bha-
trung tinh khi holt g binht K@ g . D mtgn dAyitrung tinh va th igian duy tri ph[li  “Lc@i i
hln Wiranh qua nhi t | & aphfn cbl tYo b3mg kim loGi.

Tr on gngthrp@ay bi/jn &4p c6 nhiQu  h h rt cunm day n" i sao ¢6 Lfu n" i trung tinh, tr khang
th t khongph thuc v~ o HuB ¢(kemB.7.3)vacacth nghi m L €th chi nphlicéth a
thudn gi anhach/J]tdo v " imgae

n"iv. imaybiJnapt ngXuvamaybi/nap YY,cfnth chi nm tvaiph ih pth nghi m:

-HVv ih mYchLV;

-HV v, i ngda mYch LV

-LVv ih mbch HV;



-LV v, i ngdm mUch HV.
n"iv. imaybiJnap YD, tr khangth t khéngch'L ©c L ophia.

May bi/jnapt ng¥u cfunll trung WA nBIEdYNE[iL lc€ xem nh€ | ° c¢c8§c n
bin §p b nyho hai buéh day n” i sao. Vi vdy, cu, n day n” i ti/Jp va cu n day chung cung tlo

thanhm tmlc h L o v ', ndéayéhong tUctidnhm tmbc h L o Ckhc§ cp.h ®pcti @ L €

hinvi d, mg klhit htguani@ ¢ 8§c dndrmagnhhigi a ph2napthish v~ prhza L
ap cao.

CHDP THECH 1Quki hikhdnggo cli n day can b3mg cac ampe vong, quanh’ g a " lh Bp va
d, ngn Li hg&hdongtuy/jntin h. Tr'onglyg phay, @ ts ph ®p Igidtr d ; n gnkKhac
nhau c6 thWcho cac théng tin h, u d, ng.

CHU THICH 2: Tr khangth t khéngph, thu cvaos b trivdtlyc, acaccu nday va cac mich
t, déc §lc p h @phadhdréntcéc cu n day khac nhau c6 thWwkhong pha b p v, i nhau. C, thw
| " iv. Emaybijn4p cécu ndayn’ iziczac,tr khangth t kh® ngc L lEoa gd §en ilpha
L €cn iv inhauvaday trung tinh cé thwd¥n Jjim tgidtr khdcsov itr khangt h u’ clkke
L'in &pdx g ba pahbBkvid@mMt fun'i p h'an’liveiday trung tinh.

CHU THICH 3: Th nghi mtr khangth t khéngb sungcéthW €cyéucfu " Lv. i may bi/jn 4p
cocu ndayn itamgiacv. i hfainidag-c¢ delct & €a€ra ngo fiungaddchwec ho ha
h" mYch hoHs n" i v, i nhau.

CHUTHICH4 : _HgaXn t h ° ronéll@ng IEC 60076-8.
11.7 Th' nghi mtrén cacb, chuyWw “Enbt Qich'nh cét[i-Th nghi m vdn hanh

Khib chuywh “ Inbt L Quchh L « °lc¥p hoan ch'nhvaomaybi/jnap,th t t hao t §c sau LG
phli  ‘Lc@Jn hanh khéngcés ¢ :

a)v. imaybi/jn §p kh? n'og,cétam ahu tiinh lam vi ¢ hoanch'nh (m tchutrinhlamvi ¢ L i
t mt fuc adliL@Qchnhl/n flkiac ad[iLQchhhv ™ qu a\trnl§g.)e

b)v, imaybi/n§p khtng nnawg #dpph gimb3xwg 85 n% §lpi dnhq bmay
bi/m &p L :tchuerinhlam vi c hoan chnh.

c)v. imaybi/jn  §p L « nbl -Lningp AitFns d a n nh ttong trlng thai khéng tli, c6 m, t chu
trinh 1am vi ¢ hoan ch'nh.

dyv.imtcu ndayn itd , d . mtgngku ndaycénbt Qich'nhcanggfnd, n g nidanh
L'nh cang t' t, 10 thao tac chuyWwhr ~ Lnbt Qu ch’nh qua kho['ng cach ¢, a hai nbt vQm, i phia, kWt
vitrima® L -b | ach nchuyw " ithé hoHsb | ach nchuyw L " ighiQu hot% | rif hoHs bdb
LFut nbt Qich'nhgi a(b chuywh “inbt Qich'nhphlitrliquayv tri chuyWwi ~ 120 IFn).

11.8 Th' nghi mro r khich'u d4p subl " ilv. i may bi/jn &p ngam trong chbt |, ng (th- nghi m

L. kin)

Nha ch/] tYo may bi/Jn &p ph[ith ¢ hi nth nghi mtheoth athudn Weh ng minhthangch ac a

may bi/jn ap khéng b’ ro r" trong qua trinh 1am vi c. NJju khéng cé th, a thudn thi &p d, ng va duy tri &p

subit i thiwi 1a 30 kPaqua dp subtchbil ng b3 nimg t thr€o n'gv. Pndy Hivjn &p c6 cong

subfl nhhn 20 MVA7 2h,05 kV, ViV inayh/ngpc8thohgsllHo tr €ngépy ~ L
thbb hhn. Thngthgnghime n” ycdp&€ ngblmgcachs d ngc tchbl| ng hoHo &p

subt khi trong binh ch a ph, . Sau L'6, toan b, may bi/jn ap ph[[i  °Lc&Wn tra b3mg mdbxem c6 ro r'.

n“iv ithangch a Lc@hi/tk/JLHebi t Winh hott cho vi ¢ gidnn' chBt| ng (K€ n soéng), th

nghi mrorvatd ith cfn 1 c@h athudn.

11.9 Th' nghi m x & ah bi/Jn ding do chan khéng L i v, i may bi/jn 4p ngam trong chbl |, ng
Th nghi mnaycothwapd n g lc€hocacmaybin § p c thig k/Wto Lfy chan khong
trong thung ch, a ¢, a chinh may bi/jn  § kbtUilch, .

NGi chung, cacbi/jn & p  n ¢ wdn dhu®Wh khi khéng c6 chbt | ng.

Trongt T @ h p 1ce q unf, bin ding ¢, athungch akhic h©n k h'icn ¢ ‘@aebi/jn
ding vomhkiki choncliyhalphlg ‘lc® L o.

Ti/Jn hanh th  nghi m trén may bi/Jn &p khi n6 hoan thi' n trong tbt c[ cac khia cUnh lién quan va trén
tolc[ cacn g £ n aé€ h i iphlihat chan khong tdi ch, .

Tr.€ khi h%t cWnOill ok b Hatgichdkpi 1 c@dnc ng vao k/jt cbl phong th

nghi m hoHa san, khéng thu, ¢ may bi/Jn bi/jn &p, ph[i  “Lc@i/t Idp cang gfn  Wnima tli L- [c- kh
nt ng Jindlndchan khéng | n nhbt co thWwirén thung ch. a. Khol'ng cach t L \wn tham chi/ju /i
vachthungch a t h e ngphé@tuy/nv, ivachthungch a, ph[i ‘lc€ Lo Wi ghi I

Sau khi h¥%t Jjarh @n gkryit wigihddt  ngtlich , Eikholngcacht L \Wn
chuXn Jliivachthingch a t h e ng phatuy/n v. i vach. Bi/Jn ding chan khong la chénh [ ch
gba ph®p Lo n" yutéih. ph®p Lo L



Sauécth©n k h'icnigrava€® chi np h ®p _LbavQkho[ng cacht L \ivntham chifju Ji
vachthungch a t h e ng ph&@tuy/jn Jlti vach thung ch a. Bi/jn dUng vgnh vi n la chénh [ ch
goa ph®p hph®p yfltEn. L

Ph€hng ph&§8p Lo t &ehthW @€hdmg k\n'§ cp h 6upg’ Lpoh 2bd di h may
bi/jn 4p c6 thw €©c g unyh Wi Yadpl’ " Lv. is dch chuyWi ¢, a thiing ch. a trong qué trinh th
nghi m.

Tht! ng ngHvpeding mong mu n do chan khéng va bi/jn ding ¢ 'nh phlli  °“Lc@nh va céng b’
b inhach/tdo t ak&th nghi m.Ph[is d ngcacgiatr LHe tr€ng nh€ sau:

a) may bi/Jn ap dri trung binh n3m gi. a 20 MVA va 100 MVA;

Abifjn dlng ¢ L'nh sau khi loYi b chan khong: 1 mm;

b) may bi/jn &p céng subt | n (cé cac vach thung ch. a ph3ng), trén 100 MVA:
Abi/ln dUng ¢ L'nh sau khi loli b, chan khéng: 5 mm.

Nl]u giatr mongmu nb v €tquathilHp IGith nghi m Wxemn/Ju k 2 ¢ kthingice a A&l ©c
n “rh. NJJu khéng, ph[i cé cac hanh L, ng khdg ph, ¢,vid, n h € Itri gn dt ng cho thung ch, a.

11.10 Th' nghi m bi/jn dUng &p subl " ilv, i may bi/jn &p ngam trong chbt |, ng

Tr ongngthrpe Lce q unp, pHEi o ki/jn ding ¢, athungch a  k Ruép stibt va bi/Jn dlng ¢
'nh ¢, athung ch. akhi ap subl  ‘Lc@oat ra. Khéng apd, ngth nghi m n ""yv ilthungch a
L &€cthifit k/JLHe bi t cfn linh holt cho vi cgiann chbtl n g ° (nls66y).

Ti/Jn hanhth  nghi m trén may bi/jn &p khi n6 hoan thi n trong tbt c[ cac khia cUnh lién quan va
L €c " [fychbt| ng. Ti/jn hanhth nghi mtréntblcf c § ¢ n g A néngr&icéd ch achbt| ng.

NJu k htng ‘whnaokhay aplsubl th nghim tr ong _ aghfibmge3hs k P aap subtn
lam vi c binht h 6yg. NJumay bi/n § p clta®y b ¢ hbUx[ ap, 4p subt  "Lc€Hkvao khi ti/Jn
hanhth nghi m n° ytqua@p subt g wy Wlidn  h * n Hob xf Bp sebt it nhbt 1a 10 kPa. Do
L. dinx[épcfn  Ledam mbthi ul ctrong quatrinhth nghi m.

CHU THICH: Qua ap subt g inlyco thwd dang L'Hbvao b3mg cach L' Qu ch'nh chiQucao ¢ ac, t
chbt| ng (vid, n h #3ng cach nang binh dfu ph, '€ c gdm vao xi phéng.

Tr.@khidgpsubtl €c L€a v o, _khin cchbtbmglamevhcbin h ‘tnig€a n Wnh L
Lo ¥iphoh p, " Edgemc ngvao kit cbl phongth nghi m hoHo trén san, riéng r€ v, i may

bi/jn ap, ph[i  “Lc@iftidp cang gfnv. i Wi tréenthungch acangt tmatdi  LJ/nddmd | nnhbt

do &p subt co thwx[y ra, tin h Jjnlcl bi/jndidng mongmu' n . no v Tnggdcht K\kinahuxn
L/nvachthungnn t he oigdfre n h € plin§ pvatchuhung ch a.

Sau Wktapsultb sung, kholng cacht L \Wn chuXp /i vachthungch a t h ¢ ng phag

tuy/Jn v. i phia vach thung ch. aph[i °lc© fon k. Bi/Jn dbing do &p subt la chénh [ ch gi a phép

Lo n iy pvh ®puti€no L

CothWs dng ph€hng ph8&p Lo t<€hng ‘lsédhnmh k& Sad@c@amap h®p L o

bi/Jn &p c6 thwi. €©c yéu cfu Wbu d ch chuyWh thung ch a trong qué trinh th nghi m.

Sau L - blphpi slo€GmvQm cthiftldp b gduavati/jn h”" nh p h G8gpvQkhalngt h

cacht LWnchuXplJjn v 8§ c h t h Yamgxbpxhpbap tuyrv, ivach thing ch a. Bi/jn dUng

v onhnlachénhl chgia ph®p Lo n” yfutéi. ph®p Lo L

Th'ng ng, bifdding mong mu" ndo ap subtvabi/jndin g v @ mghli v ilc@nh toan va cong

b" b inhach/jtdo t cklth nghi m. Ngoairaphlis d ngcacgiatr tiéubiwi di€ L ©y :

a) may bi/jn ap co dli cong subl trung binh n3n trong kho[ngt 20 MV A 100 MVA,

Abilndln g v ¢ mdau khiiqua ap subt: 1 mm;

b) May bi/jn &p céng subt | n (cé vach thang ch. aph3ng),l nhhn 100 MVA:

Abi/lndUn g v ¢ mdau khiiqua ap subt: 5 mm.

Nl]u giatr mongmu nb v €tquéathilHp IGith nghi m Wxem n/jukicht h €©thingch a A&l ©€c
n ‘rbh. NJjukhéng, ph[i ¢ - c¢ § agKhdephic,¥id nh€ | °~ m ct Agehy thiing ch, a.

11.11 Th' nghi’ m kin chan khéng tlich, L iv, i may bi/jn 4p ngdm trong chbl | ng

Th nghi m nay ap d. ng cho may bi/Jn &p c6 thi/jt k/] LWht chan khéng thang ch. a ¢ a chinh may

bi/Jn &p tUi ch, va vdn chuyW khong c6 chbl| ng. Sau khildp Hivaoch lamvi ¢ n h €n gkhit r €
I” chbt| ng, kh[ n £ ncga may bi/jn 4p gi L ©c chan khéng hoHa cac holt | rg tli ch, khac nh3un

gi chankhén g m" kWi tkhdng khiph[i °‘lc€h ng minh nh€ sau:

Chan khéng ph[i  ‘lc@lo  r/ja mlc caonhbl  “Lc§éu cfu theo hotlt | ry tlich trong th igian
la2hhoHechot i khi "~ dnhachanghéng' n ‘mth. Sauwngl -bhdn ch©n khjhng v©
§ p €Lt han kin.



Chan khéng bén trong may bi/jn &p phii  “Lc®Wn soat b3mg cachs d n g~ nfy h° chan khéng

thichh pchoti khi' c€ec  E®a’yichdnkhong nl'nh.Vic t £ ngblpBlpnhstuhn 0, 2
kPam,igi , ‘Lc€ L o t rgangithiwnla30 min.

11.12 Kiwn tra cmBclh»iliv nkh@ggh L i

Phlith chi nth nghi m trén tbl c[ cac may bi/Jn &p ngam trong chbt | ngco Idp ¢ § ‘crhdi rléng
va khung riéng va/hoHs khung va thung ch. a.

niv imaybi/jn §p tr ong L in il Biifrén khiing kh@ng ti/jmcdn 1 chi may bi/jn &4p
L€c "ILfychbll ng, c'&otli L'ic@® nghi m* L'in4p 500V m tchiQ trong 1 min ma
khéngb L § n hn ¢ htckhéb phdn t Sncg [lcp trong thung ch, a.

niv imaybi/jn §p t r o nfgn tln-fp athildi kam” in i Biifrén khung khimaybi/jn  §p c L €
" chbtl ng, c'&otli L'tceé nghi m* L'in&p 2500V m tchiQ trong 1 min ma khéng b
' § n h ngtsdu khimaybi/jn  § p ¢ ' €hbt | ng.

12  T<€hng ntt h(EMCH L |

May bi/jn  § pnllciph[i ‘le®emlacaclinhki nth, L, n g il iphatxYvami nnhi mnhi u
Lint .

CHU THICH 1: M, ts” thi/tb ph, c6thwd b [nh “mgb inhiu ‘bt .

CHU THICH 2: Caclinh ki nth, L ngkhéngcokhfnt ng g ®©y .rua lhd 8w’ nthzinhantng c
ching khong thwb ['n h “mg’ i cac nhi u nay.

13 Q wcBuy\W mbch tfn's” cao

ChuyWh mUch ¢, amay bi/jn ap co6 h s” cbng subt mang t[i nhGva/hoHs cdng subl thip (t[i ¢o tinh
c['m) v. i may ngdb chan khéng va SFe co thiam may bi/jn &p c6 kh[ ' n £ n gquédl, L'inap co hli

v itfns | °dndli MHZ v " § dtiquakh[ n £ n gu xurly ¢, a may bi/Jn ap. Bi n phap gifm
thiwi, khéng phlila b, phdnc, a may bi/jn ap, phfibaog’'m c §c p hhiln'gmt tstymigm L
thong quamUch nh, tLintr -t L'in,Lintd Idp tan@n t r o nkl chaykvi nelich hoHs
chuywh mUch mang tfi. NJu n d © mu a ‘nh, uha chif tYo phli cung cbp chiti/lt cac tfn's” ¢ ng

h €ngt nhiénva/hoHs cactham s ° ch/Jl, tfns’ cao ¢, a may bi/ln ap

CHU THICH: C6 thWxem thém théng tin trong B[n  hn@ d*n IEE C57.142 mdt[ s xublhi nva
cachlamgilm q u Sotfns x[yradomaybi/jnap, cbh & - égasct €hng thsg h

PH L CA
(tham kh[0)
Thoéng tin cfn thi/Jjt trong b[nyéucfu v~ [Euhang L
A.1 Cacthdéngs LHetr€rmgvacacd I uchung
A.1.1 Théngtin t hinqgt h€
C&§c thtng tidy ‘dc®&aratrongm i “tngkep:
a)C8c gnhk: tHudt g thwma may bi/jn ap phlituan th, .
b) Lo m’éy bi/Jn &p, vi d, nh€may bi/Jn &p c6 cu, n day riéng bi t, may bi/jn 4pt ngXu hoHs may
bi/jn &p n i tif]p.
¢) May bi/Jn ap m t pha hay ba pha.
d)S phaca _li€di
e)TFns .

f) May bi/Jn ap ki kho hay may bi/Jn ap kiwi ngadm trong chbt | ng. N/ju la loY ngam trong chbt | ng
thiph[lich'r » L fukhdangdchbl| ngt nhiéncac h “rhoHo lachbt] ngf ngh'p ¢ §crh L i
NJ/Ju 1a loGi khé thi ph[[i ghi cbp b[o v (xem TCVN 4255 (IEC 60529)).

g) LoUi trong nha hay ngoai tr i.
hyPh€hng ph8p | " m m§t.

iyCoéngsubt damhit alin icu n d©y iwidlilQidhnhqua+5%,cFnnéunbt ' @ chnh

d , n gnltninhblquy I'nh, n/Ju cé.

NJjumaybi/jn §p cL §inpcéhhiu ph€hng ph&p | " m ‘mé&gsuldihdhc h hm§c gi
t €hnmyphli ‘lc€© q Unpcutigy, icongsubtd anmh (Lt €hngy. i ph€hng ph&p | " m
hi u qull nhbl).

jnin §p dnahn hiz ilm, icu n day.



k ) “iv i may bi/Jn &p c6 nbt L' @ ch’nh (xem 6.4):
-b chuyW " Inbt I’ Qu ch'nh la loYi &hong tlidhay co t[i;

-cacyéu cFuvQbh ‘nht s vongdaygi ahaicu ndayc thWirén may bi/jn ap c6 nhiQu  h han
cu n day;

-nbt ' Qu ch’nh bbt k8 hoHs d[i QU dh'nh c6 thwlam gilm cong subt nbt QU eh'nh;
-s” nbt L Qi chnh, kichc. nbt Qi ¢h'nh hoHo kich ¢ dli L Q ch'nh;

va:

-cu, ndayconbt Qi ch'nh;

-nudli Qidh'nhqua+5%,cfnnéulotil @ ch'nhl'inap,vav trinbt L Qch'nhd , ngnlln
nhbt, nJju co;

hoHa:

-h €ngc, ali’ngcong subl (c6 thWacl h a i . nhg)€

-L'indpnaophli t hiayik tm ¢ L 2 ¢ hn hx §t@p nbt L Q ch'nhd a n mh; L
-h s céng subl Fyilinh nhbl.

lninapcaonhbt “il ithi/tb (Um)chot ngcu ndaycé Lfun’iphavaLlfun’itrung tinh (vQ
¢ § ¢ hn, xein TCVN 6306-3 (IEC 60076-3)).

mPh<€hng pihElp thhn g “i(vLit ngcu n day).

nNM ¢ ¢ §cnhvari icth nghi m 'Lniméi (xem TCVN 6306-3 (IEC 60076-3)), L iv. it ngcu n
doy dunilL p h &uw i'trung tinh.

0) CacyéucfuvQkyhi u blin i \in' ltrung tinh chot ng cu, n day.

p ) Hon Vinhiriéng vQIdp HY Idp rap, vdn chuyW va nang hY. Cac htn ch/JvQk 2 ¢ h, cvarkkei

| “eng.

q) Chiti/t vQL'in&p ngu’ ncungcbp ph, tr t dong (choqudt v~ m§ y choylvim| intit L Qu
ch’nh, b 8ng, v.i..).

r)Cacb tricFnthi/tvas ch'th L' ph2wd 8" ngc €.c “tigh ,tbinthéngs LHe tr €ng,

b, ch"th m cdFfu, v.v...
s)LoUih th" ngch adfu.

t )" ivpimay bi/Jn 4p nhiQu cu nday, cfnnéucact h pcong subt-ph, tfi, cong b’ , khicfn thi ch’
rd cac cong subt tac d, ng va cong subl phln khang rieng r€, Hdbi tv. i “tng K p maybi/jn4pt
ngx*u nhiQu cu, n day.

u) Théng tinvQLl, t £ n g tinnmhbt  “Lc®fo [ih.
v) Qkinlamvic khing "mynlif x QUIMEISEIS).

w) Chiti/t vQloUivab t rPun’l, vid s xuyénkhdngkhihoHsh pcaphoHs t hanh c®gi
b3ng khi.

XMini | »i v’ khwn@ oV il Bibén ig&ai.

Al12 C8c thtrgbitin L

Cacthongtnb sung saui U'@® Lpea/ur & gmuayéucfuhlingm ¢ HEbI t:

a) NJJu yéu cfuth nghi m 'Lnidp xung sét, ch"rath nghi m cé bao g mth nghi m séng cdb
khong (xem TCVN 6306-3 (IEC 60076-3)).

b) CoOyéucFucocu nday n ‘nhhaykhéngvanjucéph[i n°u phe€ehnBll ph&p n
¢) Tr khang ngdm mUch, hoHs day tr khang (xem Ph, | ¢ CJiv imay bi/Jn &p c6 nhiQucu n
day, phlinéutbtcl cactr k h § ng ‘mhu yi ilcac cHp cu nday g, thw(cung v, i cac thong s’
LHe t r €eXyliéngimon/ju n h <€ ¢ Sho b8ng Ghfnt rt r £ m) .

d) Dung sai vQt s L'in4pvatr khang ngdm mlc h ° It By theo th a thudn trong B[ng 1, hoto
[chv icacgiatr L« cho [hgohg. b

c8ch

e)NJJumaybi/jn §&p ¢ hoindctuGpaylthiphfich'r a ¢ §imhivaki ¢ bBini n @ L€

yéu cFu khixubt  “xng

f) C 8§ cHotinh ngdm mUch ¢, al @ ' i (biwith b3mg cong subt hoHo d, n g’ nlagdm mYch hoHs
cacd Ii uvQtr khangc ah th ng)vacacgi ihlncothWin h “mgJ]n thi/lt k/]c, a may bi/jn
ap (xem TCVN 6306-5 (IEC 60076-5)).

g) Chiti/t vQcac yéucfu . P'n, LEmbl[ovacéacphép L i bilt (IEC 60076-10).



h) n, chu chan khéng ¢, a thung may bi/Jn ap, binh dfu ph, , va cac thi/lt b lam mat n/ju yéu cFum t
giatr x 8 cnh.l

i)Cacth nghim Hebit chGedp Oi tr °n ncybulbf@b i N gmda.

j) ThongtinvQvi ¢ L 8 n hnhgd h8Ha f nhao | n nhbl.

k) Cac gi ihUnvQk 2 ¢ h, cwdilfevid L iv ivi cldp Hitrén nQh cé s/la hoHa trong tda nha. Cac
gi ihUn Hibi tvQkhong gian|ldp HicothWwIn h ‘g /jncackholng ¢ § ¢ h' nov@\tH cak i
Lfun’ic, amay bi/n ap.

) Gi ihUnvQk 2 ¢ h, cvaki®i ° hg&dnchuywW. Giatr chu L ce@jiat cnh nhblnju giatr nay
cao h gigtr L €c g Unk trokig 5.7.4.2.

m) C § ¢ Qulkiin vdn chuyWwival €u k h o ‘kch Oamtrong€ac L Qu ki nbinht h 6y L €c
mo t[ trong 5.7.4 va 4.2.

n) Tht c[ cac yéu cFu hoHe gi, i htn bl o tri LHo bi t.

0)Coéyéucfubu' ngth ngdh "t i Lv icaAcm in icéaptr cti/Jp hay khong.

p)Céyducfu c §c p hneWidgn sat tinh tring hay khéng (xem Ph, | ¢ F)

q)q\/i‘ c xem xét tbl c[ cac vbh Qn? i “ngHelbit il it &gc dmay bi/jn ap 1én moi
t r @phli Lce t Ymtionglthi/jt k/jmat bi/jn 4p, xem Ph, | ¢ G.

) Thtcl cacvbh QUQs ckh e v~ artohi gphfi LClce t Zmttonglthi/lt k/jc, a may bi/jn
8§p | i ° nndapuitdonldpl HE vdn hanh, blotrivax Iy, xem Ph, | ¢ G.

s) Ce&uki nldmvi ¢ ¢ -nkibdngbinht h€g nh€:

1)Maybi/jn §pcitii@r ctfpvi m&y "‘mhadquan tthitb L - n gbvaccé chu Qui

ki ncdvtlihoHs Quki ncdbtli Holbi t hay khong.

2) DUng séng ¢, ad , n g ngh,i tlicé biJjn ding mUnh hay khéng. D, ki/jn cé m t ph, t[i ba pha

k h* n gx g haykhéng. Trongc[ h a i’ ngh €trén cfn néu chi ti/}.

3)Maybi/jnapn itr ctifjphotoquam t Unhdayngdnc a L@ daytrénkhéngvaothi/tb L - ng
cdh ¢ -  cr8oBuig khL(GIS).

4) Cac may bi/jnapphllichu qu § d,ngxuyéh taygkhong, vid, cac may bi/jn ap 16 hoHs may
bi/Jn &p dung cho thi/}t b kéo.

5) Chi ti/lt vQcac quatli 't g suyén theo chu k8L « . ki/Jn, ngoai cac quatli L «c Qilp”

5.1.4 (LWcho phép xay d ng cacthéngs LHo t r s@arcéc ply ki nc amay bi/n ap).

6) n i n &p xoay chiQu khéng can b3mg hoHo's, sail chc al’'indaph th'n g ' rixoay chiQukh i

dlng séng vQc h [nba hinh sin.

7)Ph, tfilamchod, ng' nlis- ng h" i Kmgvid nhentiwgtolyer a ‘tngbpg tr €
d, ngntliiéang kW €c Qikhiwib ithi/t b b[ndXn hoHs thitb' t €hng D, nngont hai
nay c6 thwWgayt nhaoquam ¢ v'tnétigk ht ng b3ngh t h€

8)C§ c Qukiinmangtli g wly(cotig subtra kVA, h' s~ coéng subl ph, tlic acu ndayval’in
dpcun doOy ¥ khe v i may bi/jn &4p nhiQu cu, n day va may bi/jn apt ngXu.

99K2ch th2ch qu@plithoo LI10 % V/rHz danh L

10) Ngdm mUch c6 k/jhotYc h  n ht@hfmhott g ‘tnig>@yén hoHs hott gL €cblov

b3m g lex h

11) C§ c Qulkiin_ ngd, ngngdamtc h k h 1°nng xuyéh KBacv. i ¢ ki Mtiong TCVN

6306-5 (IEC 60076-5)

12)C& cQlkiin "lhi §p kht! ngngbabg’m ph'® 18§ip quBglm@, qo& Li
thao tac, v.v..cothWyéu cFus x e m XH®W ttibng thi/tk/jc § ¢ hn. L i

13)T. t r@®minh k h §og ofrh €@ €mgnhi umhbtr i-t cé thWgay ra dong telua trong day

n i Bl amay bi/jn ap.

14) May bi/jndp | ncoéldpthanhd¥nd , ngnlln.CFn | €3m g1 dr, 'mg n ttong c4c thanh céi

trong cac " ng d¥ncachly,tdorat t r @ minhcothwg ©y ra ', h@ulLihing. khtng t
ki/Jn trong thiing may, v, may bi/jn 4p vatrong ngd¥nthanhcai. Tn hao do c@khong , ng Li
d ki/JJn nay c6 thWgay ra nhi t qua m_ ¢ khi cac bi n phap hi u ch’nh khéng c6é trong thi/jt kJ].

15)Ho% Mg song s otmgkhihadeurysongsonglab 3 nh ntgh @ h3s m qéEnén

théng bao cho nha ch/] tdo bi/lt khi lam vi ¢ song song v, i may bi/jn 4p k h § &L €c 1én k/JholUch va

nhdn bi/jt may bi/Jn 4p c6 lién quan.

16)S gi § Mndaw "hk[yraqua24iFnm i ntm.



17) Th€ ng xuyén ngdn mUch.

t)Qikin mtingud €1 T KhEc the
1)n, caotrénm ¢ ncdW,nJju nh€ qusg 1 000 m (3 300 ft).
2)LQuki nnhit  théichst | “ m m§&t Hsbir, nnggodiidlidinht h €y (xem 4.2 b)),

hoHa gi. i htn vQtuFn hoan khéng khi lam mat.
3)HoUt g nig BIEi  ndp i HicFn xem xét ¢, thw

4)KhoicohYi do hchoiqua#® choHob, i £ n mmhnpkhih hoHok h 2t hlhn €c,
nhi mmHa ,, Xhquam choHs nc@h git, v.v...

5) Rung, nghiéng hoHs chbh | tig khdng binht h 6g.
A.2 Vdn hanh song song

NJJu yéu cFu vdn hanh song song v, icac may bi/jn  § p L & r &thi ph[iich’ rd va ph[i cho cac
thing tinmQmaybilh L®y Wk« c - :

a) Congsubld a n mh. L'
b)T s L'ingp danhh L
c)T s L'in §&p t @hvnigbt L Qch’nhkhéng phlilanbt Qi ch'nh chinh.

d)T nhaocotli° d, ngndadn mhtténnbt L Qi chmhc h 2 n'hcqli@nhi t | ¢huXpt €hn g
. ng, xem 11.1.

e) Tr khang ngdm mtch trén nbt L Qu ch'nh chinh va trén nbt L Qu ch’nh bién, njju " Ih &p trén dli
L @ chnhbiénsail chqua5%sov, inbt Qi chnh chinh. Tr khang trén cac nbt L Qu ch’nh khac
nJju co.

f)Sh™ Lbln i, hoHs ky hi u Lbbn" i hoHs c[ hai.
CHU THICH:, cac may bi/jn 4p nhiQu cu nday, 't rg® . i icdcthongtin ph, khéac.

PH L CB
(tham kh[ o)
Cacvid, vQq u y nhik: thudt " ilv. i cac may bi/jn ap c6 nbt Qich'nh
B.1 Vid 1-niuch’nh "Haépt t ht ng khi{QFgv) L

May bi/Jn 4p ba pha c6 cacthongs” Hs t r €ng 6 ®a pka/0 BI\A vk d¥i L Qu ch’'nh 1a + 10
% trén cu nday 66 kV v, i 11V tri L Qu ch'nh. Vi/lt tdb 1a: (66 + 5 x 2 %) / 20 kV.

lobi Qidh'n h ~ nép: CFWV

congsubt  d amhh L 40 MVA

L'in &p dnAainh L 66 kV/20kV

cu cdayconbt Qichnh: 66kV (dli  Qlidh'nh = 10 %)

s Vvt r &uclinh: 11

NJJu may bi/jn &p phl[i cé nbt Qi ch'nh cong subt gilfm, vid, ,t nbt L' Q chnh - 6 %, thém:
nbt Qiechnh d, mgi LLa: nbt - 6 %

D, ngntbtl@Qchnhcacun dOwnaplicao (HVpiikini mlc372iAt nbt L Qu
ch’nh-6 %Jn tibt L Q ch’nh bién-10%," L - ¢ ! Blgbt K@i ch’nh gifm xu” ng con 38,3 MVA.

B.2 Vid, 2-nQuch'nhLlindpt t htng tihay L

May bi/n &p ba pha c6 cacthéngs” LHs tr€ng 66 kV/ 6l kQIdhn2lD+15vW4, 5 %v = d
tréncu ndayl'in &8p cao nhé&mige Q@-chnthi k h*in gk ilcu n  d © y aplcao va
L'indpnbt Qeh'n h t hia’yik Lcu n d © yaplthibp, t :

o,% =632k V j]nlill% =522 kV

loUi Qidh'n h ' nép: VFVV
congsubt d amhh L 20 MVA
L'in &p dnainh L 66 kV/6 kV

cu, cday conbt Qi ch'nh: 66kV (d[i Qlidh'nh + 15 %, -5 %)



s Vvt r @uchnh: 13

L'indapnbt Qich'nhc acu nday6kV: 6,32 kV, 6 kV, 5,22 kV
NJ/Ju may bi/Jn ap ph[[i cé nbt  Qu ch'nh céng subl gilm, cfn thém, vid, :
nbt Qiechnh d, mgi LLa: nbt + 5 %

®, n g niibt L Qi ch’nhéc, acu nday khong co nbe L Qi ch'nh ( L V)  k hjihdh: mbci202Q i
At nbtL@chnh+ 5 JPonbt L @ ch'nhbién+15%," L - ¢ ! Blgbt K@ ch'nhgilm xu ng
con 18,3 MVA.

B.3 Vid, 3-niuch’nhLl’indpt h p
May bi/Jn &p ba phacé thongs” LHs t r ©ng 16,00 MVAVa2ill Qidhnh+15% tréncu n
dOy 16 0Wnkhayw nii(nbt L@Qch'n h ¢ naplti L a )t +61%; vaal ng co nbt L Qu
chnhd , ngntlii La trong -8%ng CFW |~
cu, nday co nbt I' Q ch'nh: 160 kV, dl[i ' @ ch'nh = 10 x 1,5 %.

BfngB.1-Vid, vQLQch’nh "dapt h p

Nbt Qi TS ninadpnbt L @Qch’nh | D, ng nlhkt Quich'nh Coéng subt
ch'nh L'inap U U | | nbt iQu
HV LV HV LV ch'nh s,
kv kv A A MVA
1 (+15%) 9,20 169,6 18,43 125,6 1155 36,86
7 (+ 6 %) 8,48 169,6 20 136,2 1155 40
11 (0 %) 8 160 20 144,4 1155 40
17 (- 9 %) 7,28 145,6 20 158,7 1155 40
21 (- 15 %) 6,80 136 20 158,7 1080 37,4

CHB THCE Cwhoabch'nimcacd, If u "Lv, i cac nbt L Qi chnhtrung gian,blfn g t r céithW ©y
L €cs d, ngtréncactbinthongs LHat r ¢&n

CHUTHICH2: So s &mhimayg uy qlintyc aCFVV la:
(160 + 15 %) / 20 kV - 40 MVA

n Q khacnhaul” "lhéap nbt Qi ch'nh HV, theo vi d. nay, khéng qua i 'in &p cao nhbtc al @0
¢ al @caoap (HV)la170 kV (gid tr tiéu chuXphéac a | E i)  hg@ 'in &p cao nhbt diing cho
th/tbol €c Hi t rb€@rm @ c hngldacu nday, cl ng | ~ mICQVD 6306v3 (IEGGED076-
3)).

B.4 Vid, 4-Qu y nik: thudtch ¢ nt nanbtcl Q ch'nh

Nguyéntdec a ¢ unir k: thudtch ¢ n £_ragnaydi/ln ap cb cu, n day theo 6.4.3 la nh3m cung
cbpm, tkhuénkh ¢ h o ¢ § tnh g thydt da cac yéu cfu holt | ng khi theo thifjt k/jchitiff ¢, a
cu ndayvacacbh trinbt Qichnhc anhach/tlo.

Bayéucfuc thWph[i ‘lc€h’'l'nhm tcachtha L&ng |~
-L'in&plamvi c;

-khnfntng rmamgntlii

-t khang.

NJu khtng ®©®h Quy ‘ki&Slamvi dlinnhbicfn 1 cdby trén nbt L Qu ch’nh bbt k8
val’ngth ilagi ihUntrénc al'in ap trén tbt c[ cac cu, n day, vi d, , may bi/Jn &p gi[m &p c6 nbt
L@QchnhLV +15 Wnéaplamwiicl nnhbl ‘lc€ qinyh LI © +408§po fnathih L
khéng '€ cs d ng" khongtlitrénnbt L@ chnhl - L'in  § p Hit\juavs5€ % nlap danh
L'nh,n h€ng KithicicthWstd ngnbt LQchhh® L'inap HV c a Wb ¥dplitho K t 4p
trong may bi/jn 4p. Th igianlamvi cngdn” L'in &8 p LV c aWL {@cty@u cfw trong tmh
trlng loti b, t[i.

D, ngnténphiatli °lc€hobmgcongsubl damih ¢hi andptanhth@nbt Qi
chnh chinh). May bi/ln ~ § p ¢ L' @ Unfa thdd 6.4.3 ph[lico kh[ n £ ncgngcbpd , n gntlinay" tof
c[ cacV trinbt I Qi chnh. Ngoaira,khf[n £t ng rma mgntlicothwl €c g Unia chéi m inbt
L Qu ch'nh.

CFn | €kobilt W €a r a crh&: thd yQtrl khangtheophfn t r £t m " wQL'in&p s
va cong subt phlirdranghoHs t h e o, cyQiry khéhg L' iv. inbt LQuch'nhLHobi t  ‘lc@ a
tréncongsubl  d amhh nit L Qch'nhc h2 nh mapc dnibt Qichn h Helbi tL - . "vCily
don” yQchinh rdapphli ‘lc€elL€a ra kLV.n HV ho



Vid, d€i L ©y ‘nhk: thudty  kly@a may bi/Jn ap lién quan.
B.4.1 Vid, 4.1-May bi/jn
May bi/jn 4p phth’ p Wlam vi ¢ gifm ap

§p cL@uryh Lc@chinh " HapHV

congsubt  d amhitsr: I 70 MVA® nbt Qi chnh chinh
L'in &p dnainh L 220 kV /90 kV
L'ingplamvi ct'i L a: +10 %

s | “engnbt Qi ch'nh: 26

kichc, nbt Qichnh: 1%

L @i ch'nh L"in &p phia HV:
tr khang:

+10 % - 15 %

70 MVA
h s" cdng subl mang tfi £y . I i thiwi 0,8
Blng B.2-Vid, vQqg u y nhk: thudtch c

10 % trén tbl c[ cac nbt Qi ¢ch'n h

tr “n

ntvnig. Qch'n h ' dapHV

Nt L@Q | T s |nindpnbtininéaplién D, n g nlCongsubl Tr khang | D, ng nL
ch’'nh L'indp |[L@ch'nh| t ct'i L nbtLQ |nbtLl Q|ngdnmbch | ngdm mbch
khéng | d a n hnh | (mang t[i) \ch'nh danh| ch'nh xubt hi' n
t[i L'nh trén LV tUi
220 kV
Uav | Uv | HV | LV | lav | Iy | See @i | Z Zyy kA
kv | kv | kv | kv | A | A ch'nh % | q/
MVA a Pha
1 (+10 %) 2,69 242 | 90 | 242 | 99 | 167 | 449 70 10 84 4,08
7 (+5 %) 2,57 231 | 90 | 242 | 99 | 175 | 449 70 10 76 4,28
11 (0 %) 2,44 220 | 90 | 242 | 99 | 184 | 449 70 10 69 4,49
17 (-5%) 2,32 209 | 90 | 242 | 99 | 193 | 449 70 10 62 4,73
21 (-10 %) 2,20 198 | 90 | 242 | 99 | 204 | 449 70 10 56 4,99
27 (-15 %) 2,08 187 | 90 | 242 | 99 | 216 | 449 70 10 50 5,28
aQui vQ 70 MVA.
CHD THECH 1nngdmbiapxubtihi n° CLFun iLVv il'in §p 220 kPon'liBV

L €ctinhn h €, d€el @y nphrang khdéngcoétr khangh th'n g
220 S

1o 100,
HV z

Isc
Snbt Qi eh'nh

CHU THICH 2: Tr' khang z trong vid, lah3mgs cingV trinbt L Qch’nhc h o

khong nhbt thi/lt phli la tinh hu” ng th, ¢ t].
CHU THICH 3: Tr  khang ¢, a may bi/Jn ap tinh b3mg 6m trén m, i

2
Z 3 Un"
100 S

Zpy =
r

B.4.2 Vid, 4.2-May bi/jn
May bifjn &4p pha b p Wlam vi ¢ gilm ap

i

\S]

§p cL@unhcdl Qch'nhLinéplLV

congsubst  damhh L 70 MVA“ nbt Qi chnh chinh
L'in &p dnAainh L 220 kV /90 kV

L'indplamvi ctil a : +10 %

s | “egnbt Qi ch'nh: 26

kichc, nbt Qichnh: 1%

L@ chn h " nép phia LV:
tr khang:

+10%-15%

70 MVA

10 % trén tblc[ cacnbt Qi ch’n h

Lmn Qguidy

phatithe nh€ sau:

tr “n




h s* cong subt mang tli £y . If i thiwi 0,8

CHUTHE CH: Cé&'ohkgthugdt LI ~ t €@ gvélngblitr s t ha'yit LQchnhhl'in
§p HV LQaahgh [riépLV.Ngoairatrénnbt L Qichinhc h2 nh,”’ clsdséanh i €may bi/jn
aptrong vid, 1, may bi/jn ap nay phlicotr khangthufntr k h§c v~ dwc -L -d  cmggdithi
mUch khac® LV ngaycl k h i ndpiHV vav trinbt Qichn h Qigi’ ng nhau.

BngB.3-Vid vQquy nik: thudch ¢ nt pal @ch’nhl'inapLV

Nbt @i | T s” |nindpnbt ninadp D, ng nl Cong | Tr khang D, ng nl
ch’nh Lindp| LQch'nh [liént cti nbt L Qi |subl nbt ngdm mYch | ngdm mbch
khéng | danhnhl La ( mch'nhdanh| L@ xubt hi' n
tli t[i) L'nh ch'nh trén LV tyi
220 kV
Unv ULv HV | LV | luv v | Snee @il Z Zuv kA
KV | kv | kv (kv | A | A | Mg | g
MVA a Pha
1 (+10 %) 2,72 220 81 242 | 99 | 165 | 449 63 10 69 4,99
7 (+5 %) 2,57 220 | 855 | 242 | 99 | 175 | 449 66,5 10 69 4,73
11 (0 %) 2,44 220 90 242 | 99 | 184 | 449 70 10 69 4,49
17 (-5 %) 2,33 220 | 945 | 242 | 99 | 193 | 449 73,5 10 69 4,29
21 (-10 %) 2,22 220 99 242 | 99 | 202 | 449 77 10 69 4,08
27 (-15 %) 2,13 220 | 103,5 | 242 | 99 | 211 | 449 80,5 10 69 3,90
a Qui vQ70 MVA.

PH L CC
(tham kh[0)
Qu y 'nHk: thudtc, atr khang ngdm mUch b3m g ¢ § cng i@ htn

50 -
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Tré khang (%)

184

18+
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Ddi nac didu chinh  (3%)

Gi ihUntrénlagiatr k h * n gc 't khang ngdm mtch tinh bRmg phfntrkm, “lc€ x §h bRiig
s tapchophéptliph tfi quwlyvali s céongsubt qunly L

Gi ihin di€ "lce x &b biig qua dong cho phép* phiath cbp trong qua trinh's ¢ .

n ©ng chbin chbin 1a vi d, vQL *©ng cong tr khang ngdm mUch ¢, amay bi/jnapth a m«n ‘mhuy
nay.

Hinh C.1-Vid, vQq u y nhik: thudt ¢, atr khang ngdm mUch b3m g ¢ § cng §i@ htn

PH L CD
(tham khl o)
Vid, vQcact n’iday may bi/jn &p ba pha
Cact nidaythongd ngl €cbiwidin tr°n H3hhL®Oy1l de€
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C&c quyQb@vEc]I ngnginh®h 2Q7)eian idung tiéu chuXn.
Hinh D.1-Cact n"idaythdngd. ng
Cactf nidayb sung cbidin tr°n H3hhlL®y2 de€



