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Abstract

A scheme and implementation are supplied in order to establish a large scale simulation model in
RTDS. This paper proposes the solutions and realization method for the dynamic equivalence. The
basic thought is as follows: ranking generators based on the electrical distance and closeness of
generators in the external system with the internal system; determining the power grid scope to
realize wide-band equivalence in the external system according to the RTDS hardware processing
capacity; and simplifying the external system including other remained power generators with the
coherency-based dynamic equivalence approach based on electrical distance. Effectiveness of the
proposed equivalence plan has been verified by comparison of static power flow and dynamic re-
sponse before and after equivalence.
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FBUE J3 1 4 W7 R L ) ] 8 45 o ZBUOR B PR OGS A [3] 0 X T T AR A V. i tH R T AR B B ) 3h A
SHEB T VE[A]. B HE MBS EETRFEEINS RGN mRE, R T OSSEESIREMBE. A
b, SEMAEE Ry — I B AR AR 1 [S] [6] [7] [8] [9]. BEARSSFAH B A 1T 40l 65 B ) 4% 1 43 ¢
FEAE, R4S 20 S M 10 SRAE N 28 25 [N R G (M) s AN AR e R AR 1 e SRR 14 1R 2R
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FORSFERLm o SCHR[12] [13] [14153 5 A i3 70 T RO R At 12 R 1 50 58 0 1 o R B BLEAT 23 BEAL T

S %74l B2 E (Real Time Digital Simulator, RTDS) 2 #5336 15 FH [ B, /) 28 G e B 1 3 B .
RTDS 5| A 55451458 AR (Frequency Dependent Network Equivalents, FDNE), RSzl mikd & sh A2 1L
7B RS, 7E RTDS MR BRIR 78 R 254 T, FDNE J& Sl K FUR N 45 B 1A 08 1% . SCHR[15]
i th RTDS 5 K B W 47 B 3547 S5 (A BT A 1) 0 B4, d i S 30 00E 1 FDNE £ G e i 87 R 12
SCHR[16]H H] BPA F [ 1 SRR 0T 7T R GE A BN TN AL S, X3 78 2R 48 A AR K 220 kv
Je UL B FB R S5 4 I 285K FH FDINE FR BE 17 Ji 4 I 268 P 50 5 501 236 5 B A P 0 30 R 12

# RTDS S UEAE, WT7E RTDS HrSEIL L ) R GE B A B 1K SEML T BB HEFT . PRI AT
FE N RTDS PRI 55 IR AL FRE T LA BTSN B SEAE T ZNTF, W98 RTDS 1 -1 & LB SE 1 7 & o
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Figure 1. Structure of wide-band equivalent in RTDS
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Figure 3. System clustering tree
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Figure 4. Demonstration of system equivalent
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Table 1. Comparison of voltage of buses before and after equivalence

F 1 FEINERS T RBEI

AR ZE{H 1T (Pu) Z5{H 5 (Pu) YRR
2 1.052 1.052 0.00%
16 1.037 1.035 —0.19%
17 1.039 1.038 —0.09%
29 1.055 1.055 0.00%

Table 2. Comparison of power flow of transmission line before and after equivalence
2. FEAIRLERARLE

LRBR T HUTFRMW) T T EE (Mvar)

i i SEAEAT FlH)E SEABHT Ve
1 2 119.50 119.90 —39.72 —40.05
2 3 366.50 365.00 7751 78.15
16 17 206.2 207.5 —47.52 —49.27
28 29 77.03 76.40 —41.95 —42.38

DOI: 10.12677/sg.2017.76055 503 B HE L


https://doi.org/10.12677/sg.2017.76055

M3 55

150

100

P/IMW

50

400

300

PIMW

200

100

Ll LIE
Wv/v\/”\
1.66667 3.33333 5 6.66667 8.33333 10

Time/Second
(a) L1 BIAH DT A LA

L21 L21E

1.66667 3.33333 5 6.66667

Time/Second
(b) L21 (B T Th 2 R

E L1E

8.33333 10

i .

-100

Q/Mvar

-200

-300

0 166667  3.33333 5 6.66667  8.33333

Time/Second

(c) L1 T TR LR

10

DOI: 10.12677/sg.2017.76055

504


https://doi.org/10.12677/sg.2017.76055

MR 5

L21 L21E
500
400
300
200
Q/Mvar
100
0
w | e
-100
0 1.66667 3.33333 5 6.66667 8.33333 10

Time/Second
(d) L21 TR Dy & Lhik

Figure 5. Comparison of ABC fault
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