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2. Engineering Recommendation P.28 , 1989 “ Planning Limits for Voltage Fluctuations caused by

Industrial , Commercial and Domestic Equipment in The United Kingdom”
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1. Engineering Recommendation G.5/3 September 1976 The Electricity Council Chief Engineer
Conference “Limits for Harmonics in The United Kingdom Electricity Supply System”
2. The State Energy Comission of Western Australia (SECWA)
Part 2 : Technical Requirement
3. IEC 1000 : Electromagnetic Compatibility (EMC)
Part 4 : Testing and Measurement Techniques
Section 7 : General Guide on Harmonics and Interharmonics Measurements and Instrumentation

for Power Supply Systems and Equipment Connected thereto
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1. #071UUNIDNUYUNNAFDU

1.1 szuundaliihagdesiunmmageuainviesnaaeuinisiindruginiaueusy
1.2 WomnaauazaodlisunIssusaInIuuInsgIuiemaaay ISO/IEC 17025:2005 3on1u
1 v A & A ! a o
nInTIvdevUaeuINTsnw/antunidunandulssmannsiihduginireeusu
1.3 szuundnlifiniiniunismegsvainissmadeulud1aussme agaaslasunisngivaey

[ ! Y a & = ] a 1
LAZIUTDINANITNAFDUINNAUIYNU/ED1UY 1/1Lﬂuﬂmﬂuﬂizmmsamﬂﬂﬂwmugmmﬂﬂau

2. UsEANua9In1snagau

2.1 msnadauluriesmagau (Laboratory Test)
NAEaUlngnUIBNUAINTD 1 kasnnaauLies 1 fse 1 Ju lieduduimindiufngs
141uate azdsanunsamvanaunmliihuasnevauasieszuulihlanuiinisinidiugiinie

Auun 1neazaosniunisnaaaulumdensselud

AS19LLENNITBNAFIULAZNISUS LI UNALARZINTD

i MvanNaaU Uz luNan LYo

1. | m3muauidsladih (Active power control) Wte 12.1

2. | m3muauiaalniiSueniinl (Reactive Power control) Wite 8.1.2
wagIsnsmuauialninuaniv

3. | pstlesturudsuazanudiiv W9 8.2
(Under/Over frequency protection)

4. | wsaunseifion(Voltage Fluctuation) Wit 8.3

5. | #5ueiin (Harmonics) W1 8.4

6. | Msangluinseuanse (DC injection) WU 8.5

7. | anuanansalunsnusean1izussiusdavae W 12.2
(Low voltage fault ride through)

8. | mslasiuussdusiuazusadiuiiu (Under/Over voltage protection) Wile 12.3

9. | mytasiunsaelnuussuulniuwenlan (Anti-lslanding) WiUe 12.4

10. | madeusiondufuingszuulassdns  (Response to utility Wite 12.5
recovery)

selgunshiihaginadiedeimuaniswensessuulaseielnil w.e. 2559




2.2 Mmnsinaunlniiuaznisagaunaauy (Field Test)

[

nMInegeuAAAUINLEEN1IATIYIRRMA Ml AL Tunsinensindiduginafal

2.2.1 NMSNAABUAIAAUNNITIITDNIABIVINNTNARDUAIL
1) mstestunisagliuvuszuulnduenlae (Anti-lslanding)
2) nsWeusenauAuingsruUlATIing (Response to utility recovery)

3)  nsnadeulannisieuse (Load rejection)

[

2.2.2 M3nnvinnaamliihimdendewmsiaindall
(1) L399U (Voltage Level)

(2) Al (Frequency)
(3) g15ueiln (Harmonics)

(4) wsesunsziion (Voltage Fluctuation)

3. YUABUKAZISNISNAdaUIUBINAGBU

3.1 NISNAdauasuaiin

1919897 URBUITNINAGIUANLINTFIY IEEE 9130 IEC Tmanzauls

3.2 AISNAFIULIIAUNSELNDN

1919897 URUITNINAGEUANNLINIFIY IEEE 938 IEC anzauls

3.3 nsnagaun1sIgIninssuanse

11919897UnUITNI MG UANNLINSFIY IEEE 938 IEC Nmviunzauls

3.4 M1INAFaUN1IAIUANMIANANIuaAdIN (Reactive power control) unismagay
WetuduinssuundaliihaiuisanivaunissunsednemaslniTueafinlageand

Usunauvinls Tnefitusaulunisvaaausg19tiosnad

(%
Y

a) Fndavitoudegunsalssuunan i uAkugdwaz oMU unALaN

9
> ¢«

WHNANYUNTAIUU
b) wyREUAINNTITWeSTIMNAveLraIelWIiedluanienisvihaudnfives

gunIalszuUnanlin

=S = : a -2 v o E ' '
@ szdsunshiihdugiinmaidederimunnisitensessuulaswelnih wa. 2559
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0 Bunaasulnoimualiszuunanliiidelnigudiesisudueaiiinidsldii
MnduinsUiuliszuunaalaihdemdsiiihdueaiinidndssuaunseitals
Agan wazyinsduiinAmaslniniuendiv, AUsEnauia sl dile

d) vhnsedeumilouds O Tnefvualiszuundaliiignslnd 10, 20, 30, 40,
50, 60, 70, 80, 90 Wag 100 LUasiusvesiinamasliiiniuainu wagyinnis
Jufinariaalniiduendiol, aduszneumdsindaiiles

o) fmusliiszuundalnihZuielwiquiiveswuivosiitasddlnihandusing
Usuliszuusanlaihdumdsluibuoadividrgssuaunseisliengsan uazyin
AstufinaAraslniinguendin, Arfausznouraslningile

) yhmsneaeumiiouds e) uirvusliszuunaniuihgnelnii 10, 20, 30, 40, 50,
60, 70, 80, 90 wuway 100 LUsswudvesinaniadtniiwazyinnisiuingn
faslniSuonding, Aduseneusdsluile

9 n¥e O) fude F) annsatuiinuansnagounumssiolll

M1519ABE19NISUUNNHANISNAFBU

P (szuundnlniln) | PATald) | +Q (gegaidnld) | PF. (@alé)

0 %

10 %

20 %
30 %

40 %

50 %

60 %

70 %

80 %

90 %

100 %

[ %
v ¥

MaHa1130919899UNUITNTNAABUANLINTEINBUY NHigalAuasalun1ssunsedne

o

maslnisueninasannutonvunil
3.4.1) n1nadau A fixed displacement factor cos e

Weduduinssuundalnihaiwnsanivaunisinglululuuamiunu Power Factor

Ay v N aa | v o &
LLUUQQWIW Imﬂmumamﬁm’iw%auaEmuaamu

F= = : a Py v o 44' ' '
@ szdsunshiihdugiinmaidederimunnisitensessuulaswelnih wa. 2559
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a) Fakuazideusegunsniszuundnliinuduusiasdedvuamanadagn

wAmgUNTaltiueg

b) nsapUAINITineituaTesas gl liegluaniznsinuUnfives
gunsalsyuuNaa L

) daAnlszuuranlnihgglni Power Factor Setpointwiiu 0.90 aunds (Wie
0.95 Maund?) Tnefiszuundnlwilhdeld o, 10, 20, 30, 40, 50, 60, 70, 80, 90

LAz 100 wWaswusuasinamastnisudsu

9
il
Y

d) Buhmsmageukazyinsiudinaiildeseossimseieganstuiinnanis
NAdU

e) surnlszuuranlniharglniiPower Factor Setpoint wiifu 0.90 thuth (W3
0.95 i) Tnefissuundnludiiaglnd o, 10, 20, 30, 40, 50, 60, 70, 80, 90
way 100 Waswusvesinamaaliiinuainy

f  Burhnsedeutasyhnstuiinedildegsteasinnsisiegienistufinuanis
NAdU

o) maArlszuunanlnfirgnelniiPower Factor Setpoint wiifu 1.0lnefiszuunan
TWihenelnd 10, 20, 30, 40, 50, 60, 70, 80, 90 uay 100 Wesiwudvasfian
maalpiraudsiu

h) Buvhnisvadeusazinnstuiindinunnsseluid

M1519ABE19NSUUNNHANISNAFBU

P (szuundnlniiin) | PF. (idvun) | PETALE) | Q @3ald) | PF. @ald)
0% 0.90 AUNAY
10 % 0.90 AUNAY
20 % 0.90 AUNAY
30 % 0.90 AUNAY
40 % 0.90 MUNA
50 % 0.90 MUNA
60 % 0.90 MUNA
70 % 0.90 MUNA
80 % 0.90 ANUNES
90 % 0.90 AUNAY

100 % 0.90 sUNAY

seilgunshiihdginaddedeimuaniswensessuulaseielnil w.e. 2559




A1519A288719N15UUNNKHANISNAGRU

P (szuundnlniiin) | PF. (irhwun) | PAETALE) | Q @3ald) | PF. @ale)
0% 0.90 1w
10 % 0.90 Uui
20 % 0.90 1t
30 % 0.90 1t
40 % 0.90 1wt
50 % 0.90 1wt
60 % 0.90 1wt
70 % 0.90 1wt
80 % 0.90 1wt
90 % 0.90 Uuin
100 % 0.90 Uni

TaHE111909719899URBUITNNTNARBUAINNINTFIUBUY Naunsafigataduatunsalunis

aruaunsiglilulyun Power factor wuuAsl mudeimue
3.4.2) MNedaU A variable reactive power depending on the voltage Q(U)

Wetufuirszuundalnihaiunsaauaun1sanelnlulvunmuauL s uRUULSIRY

Y oY aa | v o &
?’N‘Vﬂ)ﬂ I@EJ@JSU‘UG]@U'Jﬁﬂ'ﬁVlﬂa@‘U@EJ']QU@EJ@QU

a) Fassuazounagunsalssuundnlniaiudiiusiinasveiuaniunaia
INFHERUNTAITIUY

b) msrr@eUANITITmesTIInveuvasdg i iegluanitznisinauung
YaagUnIalszuuNGa i

o) maliszuunaalnilndngluil Voltage Setpoint famnsedang1sduinnans
AU

d) BunfaEsULarTUNNANNLARIR1S19Ag19TURNNAN1SNAEDU

e) sAliszuunaalnindngluil Voltage Setpoint famns19da9g19sduinNans
VAU

N SunedaulazTuiinANleeansasa Ul

@  sdsumslihdugiinmaiiedersmuaniadesseszuulassielidi wa. 2559
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A1519A288719N15UUNNKHANISNAGRU

P,setpoint | V,setpoint s Vi, Vi, Vi | Q @3ale) Expected Q | Shifting Q
(%) (Vac) P (maaie) (Vac) | (Vac) | (Vac) (var) (Var) (dQ)
Lower Limits

<20 0.93Vn

<20 0.91Vn

20-30 0.91Vn

40 0.91Vn

50 0.91Vn

60 0.91Vn

70 0.91Vn

80 0.91Vn

90 0.91Vn

100 0.91Vn

100 0.90Vn
100-10 0.90Vn

10-<5 0.90Vn

A319AENMIVUNNNANITNAGDU
P,setpoint | V,setpoint | P (@3alé) | Vv, Vi, Vi, | Q(@@i30l8) | Expected Q | Shifting Q
(%) (Vac) (Vac) | (Vac) | (Vac) (var) (Var) (dQ)
Lower Limits

<20 1.07Vn

<20 1.09Vn

20-30 1.09Vn

40 1.09Vn

50 1.09Vn

60 1.09Vn

70 1.09Vn

80 1.09Vn

90 1.09Vn

100 1.09Vn

100 1.10Vn
100-10 1.10Vn

10-<5 1.10Vn

@ sufoumsinihdugiinmainshedefmusnsiessiossuulassiglnih we. 2559
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Mlla1150919899UNBUTTNITNAADUAINUINTFINDUY Na1N15aRAIUAINAINITAIUNTT

muAun s lnlulrunAIuANLSITULUULSIAUALE Audamivug

3.5 NMINAFAUN1TAUANAIAIINWHAY (Active power control)
N1sNAaaUNITAIUANMEILNaReIN1TnTIvdRUINSEUUNE Al a11saRIUAY

Maalninlamadl

1. aunsaufuanidslifiliednstesndias 10 Weswuddeund
2. annsaviuanmidslalimneg 10 Wesiwusvesiiin Tnefiszuunanlndilingans
Fousetuszutlasengliii
3. fdunouisnismaaeudsil
a) Fakuazideusegunsaiszuunslninmuduusihuasdotnuanameda
MnguAngUnIaitiug
b) wsApUAINITnesTIInvasunasTe Wil lFegluangnsvhauund
Yo39UnsalsrUUNGRLITh
0 #Ansmuauidsliinliuivanasaiiar 10 Wesieud a0 100
Wesiwudvosiidamdsiniiaunseifafundogudiesioud uazisdinis
¥iauBu vesszuunaaiindisnisiheuluansuni
d) Gunaaeulagliszuundnliiarglnd 100 Weswudvesfifafidaluii
Mntuimsiuansdsinihamiude O wdvhnstufinddsniuas
nanfiszuunanlnihannsoyinisaasddlainfluusasads
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Ride through)
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iaslnRnfidreasn Fault Type V (V/Vn) Duration time (sec)
(Pn)

>0.9Pn, 0.3Pn three-phase 0.7-0.8 Vn
waz 0.1Pn mwaay | faults 0.3-0.5 Vn
0-0.049 Vn
Phase-phase 0.7-0.8 Vn
faults 0.3-0.5Vn
0-0.049 Vn
Single line to 0.7-0.8 Vn
ground faults 0.3-0.5 Vn
0-0.049 Vn
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3.7 n15Ua9nunsIAUAILaZEIRULAY (Under and Over voltage protection)
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ANTNUAASUUIUNITNAFDUNITNDUAUDIRBLIIAUAILAY (Under voltage)
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3.8 Msnagaun1sUaaiuaudAILazAd1uige (Under and Over voltage protection)

TURDUITN1INAGOU Overfrequency Test ag Underfrequency Test flasvinn1snagau

Trip Time Test \Wuedneioy demsemaludl

seilgunshiihdginaddedeimuaniswensessuulaseielnil w.e. 2559




ANTUEAIVUIUNNATIUNIABUEUBIANADFUNY (Overfrequency)
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AT NUEANYUIUNTNAGDUNITNDUAUDIANUAAAY (Underfrequency)
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3.9 msnadaunslasiuaniaznisdnelnuuuszuulndiuenlan (Anti-lslanding)
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3.10 nMsnagauNsaNsanauAuIlngsruulaTIYie (Response to utility recovery)
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	5Customer 22-33 kV > 1 MW

