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This document is aimed at describing the SE SAN 4 CSCS system
protection setfting calculation. It includes the protections setting
value calculation method and commendatory value.

2 GENERATOR PROTECTION SETTING CALCULATION( & BaAAR4 5 5 1)
2.1 PARAMETERS(Z:%)

The Generator Parameters that provided by customer relative to protections

are listed below:

MR 45 € S0 T RITR

ZH 4R (Parameters) —KAH (Primary) /¢ #%F (Notation)
(Secondary)
% (Capacity) 141.2MVA/120MW
WUESE (fn) 50
R B AHLEUE L (Ign) 5176A 0.69A
P AP 1 Xd' (Transient | 0.2875%Xrg/0.5051 | 26.458 @ Xrg=1.7568
impedance) EAlFEH | Q
i
wo® A& M Ht Xd"|0.2033 Xrg/0.3572 | 18.708
(Subsychronous
Impedance) . 4 i i
%E
2B BHHT Xd(sychronous | 1.06 Xrg/1.8622 97.54
Impedance)
# 4t BH $t Zs(System | 0.0418 Xrg/0.0734 | 3.8466
Impedance 7s)
A 4t Th X A # (Power | 0.85 Calculated by
factor) Capacity
oKk & HE b 12%
Zt(Transformer
impedance 7t)
K HL B /N F % BB | Calculated as F
ZI.min(Generator 1.2* full load.
minimum  Impedance
under load condition)
€ FLE (V) 15.75kV
¥ PT 42 Lk (PT Ratio) 15.75/ ¥ 3kV 0.11/ v 3kV
REMLE M B PT 28 | 15.75/ v 3kV 0.24/ v 3kV
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tt

+ CT 42 It (Main CT | 7500A 1A

Ratio)

+ CT M %5 (Main CT | 5P20

Type)

Fi2% CT Z8 Lt (Transverse | 400A 1A

CT Ratio)

% CT A5 (Transverse | 5P20

CT Type)

HEEAE (Kg) 20 This parameter

is made | % IEC dEH #¥
according to MWL
IEC Standards.

2.2 SETTING CALCULATION({541233)
2.2.1 Generator Differential Protection(k BBl ZESh{547)

2.2.1.1 Differential Protection Charastistics (5l {53745 E)

Biased differential protection is applied in MICOM P343, it has two slopes
which shows as figure 1, both slopes can be settable in a reasonable range.
The differential current can be calculated using following formulate: loi= 1 +l2,
The biased current can be calculated using following formulate:

lgias=1/2 (h+l2) .

MICOM P343 Zzh R4 — BRI L shaett, EBA BRIk, -1 s, H
h BRI . R BIITE A RN o= Tl SRR A 20
lBias=1/2 (h1+l2)

The operating current of the biased differential element, for any value of
through current, can be calculated using the following formulae:

Ipiff >K1* IpiastIS1 Where lgias<Is2

|oiff >K2* Iias- (K2-K1)1s2+Is1 Where lgias>Is2

EE A SR LB E T RN

loifr >K 1% lgias+Is1 2 Igias<Is2 B

|pitt >K2* Igias- (K2-K1)1s2+Is 1 2 Igias>s2 B

The setting values need to be calculated are Differential current threshold Is1,
First slope K1, Bias current between K1 to K2 I52 Second slope K2.
ﬁrﬁgﬂ%mfrﬁﬁﬁmﬁgﬁ ZHRRUSAME(s1) BRI (K1), 5 miiE
(1s2), 28 B ZRiZ(K2).
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Figure 1 P343 Differential protection charactistic (&-1 P343 Z& {545 14)

2.2.1.2 Differential Setting Calculation(Z&{##7 & & E 1 5)

2.2.1.2.1 Differential Current Threshold Is1 %%/ FLI JE Eh{f (1s1)

This setting should avoid the maxium unbalance current under normal
load. The unbalance current under normal load condition mainly caused by
CT error, the normal current error must less than 5% operating current for the
5P20 type CT, and we should multiple a reliable coefficient Krel which be 1.5
normally. Then we can calculate the Differential Setting using following
formulate:

Is1=Krel*2*0.05*Ign=0.15Ign=776.4A, then secondary value is 0.104A, So
O0.TA'is proper.

Where Krel is Reliable coefficient.

PR AT T IR P F IR A E, LR P ISR B2k B CT iR
%, 4% CT RS 5P20 MMHAUE L G Rz /N T 5%, BATEEREN 1.5: N
Is1=Krel*2*0.05*Ign=0.15Ign=776.4A, #iHE 2| —{EN: 0.104A, HL0.1A(100mA)

2.2.1.2.2 First slope K1 % —BIr &R % (K1)

For the differential current threshold value is calculated to avoid the
maxium unbalance under normal load, the first slope should be 0% to assure
the sensitive under normal operating current.

H T Z 3 B S AME AL EUE T i KA IR, BT AR R HEE N
0%, VA#fERZ S ORYCEAIE FR LA N B R B .
1.2.3Bias current between K1 and K2 Is2 7 £ L {H (Is2)

This value should be same as CT rating current or generator’s 120%
nominal current.For CT rating current is 7500A, so 1s2=7500A, then secondary
value is Is2=TA.
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Y% CTHUE M e, — BN 100%H) CT A B ifek 120%01 & FEHLAE .
Is2=7500A, 5B —XMEAN: TA. NE Is2=TA

2.2.1.2.3 Second Slope K2 % BRI F(K2)

Normally to avoid external max unbalance current under Max
throughout fault near protection zone, this max unbalance current can be
calculated according this equation:

lunb.max= Krel >kKcnp*ch*Ker*l(3)k4mox
— A PRI AT X AN f K BRI AP PR A E e KA FR A T R
lunb.max= Krel >kKcnp*ch*Ker*l(3)k4mox
Where as:
Krel —Reliability factor, select 1.5 in this equation.
Kap- Non-periodic factor, Normally be in range of 1.5~2.0, select 2 in this
equation.
Kee-CT type factor, It should be 0.5 when same type CT for each side, or be 1
when different type CT for each side.
1B max-Max three phase shortcircuit periodic current at near external zone,
Normally be reciprocal of subinstanous impedance.Viz: 1/0.2033=5In
lunb.max=1.5%2*0.5*0.1 *5In=0.5In=3882A, Convert to secondary value:
0.518A
lgias o€ 1B} max o
According equation:
it >=K2* Igias-(K2-K1)Is2+Is1
We can get K2=0.17, Select K2=0.2

Hrp:
Krel — nf5E 2%, seabE1.5.
Kop-JEFI #A 8 2%, —MHL 1.5~2.0, 7RSI 2
Kee- LRSS RIS R B, RIS HERE—MEX 0.5, AR5 1 HLE S — AL

Ker | FLEZS LU 12 22 2%, 5P 24X 0.1, 10P Z¢HL 0.2,
|G max-Ti KA ARG FIRL A S 0 B, — OO S BT %, B
1/0.2033=5In

lunb.max=1.5*2*0.5*0.1 *5In=0.5In=3882A, #H % —k{ti}y: 0.518A
JHZH?J' EI(] |Bic15 j"j |(3)k.mox °
125 7 o >=K2* IBias- (K2-K1)1s2+1s1 #ES K2=0.17, EL K2=0.2

2.2.1.2.4 Time Delay(ZE})
Differential protection should be instanous, So fime delay should be zero.

ZARAT M ESROVIEW RY, FrUAER T8 E N OB
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