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Four scenarios
* system normal;
» one of the transformers out of service

for maintenance;

* the grid infeed not available;
» the in-house generator out of service




Viisscoordination =>

 Infeed not available:
e Generator out.
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Advantages

«»+a larger transformer can be used to meet increased demand on a bus without breaker upgrades

++a large, low impedance transformer can be used to maintain voltage regulation at the new power level
12t damage to the transformer is limited

«sreduced fault-current flows in the high-voltage circuit that feeds the transformer, which minimizes the
voltage dip on the upstream high-voltage bus during a fault on the medium-voltage bus
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Advantages

ssseparate buses can be tied together without a large increase in the fault duty on either bus
«+during a fault, a large voltage drop across the limiter maintains voltage level on the un faulted bus
+»the paralleled transformers result in low system impedance and good voltage regulation; tap-
changing transformers can be avoided

ssexcess capacity of each bus is available to both buses, thus making better use of the transformer
rating
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Identify SDG, NDG, CDGL, and f7 +
¢ Modify the DG-PDS to include Z_FCL and type lor NDG “

v

Modify the original PDS to include DGs Relay Counter =1 to V[«

v )

Calculate the normal load flow and pre-fault bus voltages Calculate near-end fault primary relay

+ and backup relays’ currents
Relay Counter =1to N [« +
¢ Calculalie CT{ i

Calculate near-end fault primary relay
and backup relays’ currents

v

Calculate CT7 j, i & Identify CT1_j, i <CTI

v

Are all
Tl j,i> RCTL2

Increase
Z FCL

Yes

LDC engineer’s experience

v

The minimum £ FCL and type are obtained

number of DGs, candidate DG location, DG capacity, fault location



Location of DGs:
buses 10, 12, and 27




CTI (sec.)

1) Scenario A: where there is no DG presented in the PDS.
2) Scenario B: Installation of DGs as a power source within the PDS
3) Scenario C: The proposed method of installing FCL in series with DG

STERT]

CTL 19,1 CTI 231 CTL 152 CTI 153 CTIL 5,10 CTI 6,10
Backup-Primary Relay Pairs
O No DG B DGat bus 12

RCTI=0.27

CTI (sec.)

1 1
o o
(8] —

0.3

=
oS o=
! I L

CTI_19,1 CTI_23,1 CTI_193 CTI 126 CTI 87 CTI 97 CTI_16,11 CTI 321
Backup-Primary Relay Pairs
B No DG B DG at bus 19



pairs using
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;' 30 40 50 60 |
= 01 / M - ) 1
02— 4
0.3
Z TFCL(pu.)
—a— CTI (DG at bus 19) —-%--CTI(DGat bus 12)
RCTI —a— DGFault Current atbus 19

—- % - = DGFault Current at bus 12
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600
500
400
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CTI_ 19

,1 (sec.)

0.3 700
0.2 T 600 2
500 g
0.1 =
L0 5
b
0 =
1300 2
_ =
01 1200 &
)
'02 = 100 Q
-03 0
Z_ RFCL (pu.)
—a&— CTI(DGat bus 19) —-%-—CTI(DGat bus 12)
RCTI —=a— DG Fault Current at bus 19

— - % - — DG Fault Current at bus 12



DG Bus Location

i

bus 30

bus 27

bus 24

bus 21

bus 19

bus 18

bus 17

bus 16

bus 15

bus 12

bus 10

<

50

100 150 200 250 300 350 400 450 500
Bus Short-Circuit Capacity (MVA)

B No DG B DG B I[FCL-DG O RFCL-DG

PDS buses short-circuit
megavolt-ampere capacities



DG Bus Location

W

bus 27
bus 24
bus 21
bus 19
bus 18
bus 17
bus 16
bus 15
bus 12
bus 10

o

[—
o

20 30
Z FCL (pu.)

B [FCL B RFCL

40

50



DG 0& 10& 12& 10,12

Ef;;:i"wg 10 29 2 19 19 &19

Z IFCL(pu.) 18 16 48 53 39 56 42

CTI(sec) 02714 02709 02701 02700 02700 02702 02709

Z RFCL{(pu.) 5 5 20 6 17 2 18

CTT(sec.) 02772 02749 02710 02792 02720 02711 02746
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