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Research and application of distribution grid investment effectiveness evaluation and
decision-making model
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Abstract: Currently, the distribution network evaluation system is often biased towards a particular aspect such as content planning
effectiveness, safety, reliability, etc. The project’s feasibility study is lack of the demonstration of a project’s investment efficiency.
And investment decisions are often only simply based on historical data. Facing with these problems, this paper concerns the aspects
of the overall investment effectiveness, single project investment effectiveness, investment decisions and establishes the investment
effectiveness evaluation and decision-making model of 35 kV or below. This model proposes 19 new indicators to evaluate the
effectiveness of single project investment, and gives out the scoring function of calculating the index score. It also gives out
evaluation model of calculating distribution network’s scores of the overall investment and monomer investment’s efficiency.
According to the investment effectiveness evaluation scores, it determines the level of overall investment effectiveness and set
priorities of single project investment. This paper also proposes annual investment decision model based on the grid scale and
electricity sales and the score level of annual single project investment benefit. A 35 kV distribution network is taken as an example to
test and verify the scientific usefulness of the model. It has great significance to the distribution network’s evaluation and investment
decisions.

Key words: distribution network; investment effectiveness evaluation; investment decisions; models
hESRS: TMT77 SCHRFR IS : A WHHT:  1674-3415(2015)02-0119-07

0 2= H R R A TPERIT St AN T 2 (i ZE e S ml 4y
- PERIRE, S X H B IR ESCTE

BB BRI BRI . ANE I S W R BRSO TR AEAE DO [ S et 1A 5 # f)  LL 451
)™, R ARE R RGE LR 4K, 35KV SrBC.  H AT SCHRON L R PEAN A Y sk R AT
S UL BC L R v SO SR BGEAER I,  BIEST, SCER[IAIRS TG H AR PEAN HE bR i R £
THCHL I H AL BB A D, W B MR SV, SCER[2-8IWFST T LM L ARV 22
B, A ARG R N, ARSI BRI BREIEAT S PR TETRAL . AT FEVE DAL S T R 1)



- 120 -

&) &GS

SCHR[O-11T8F 5T T B L 22 5 VP AR 2R L B &L
PR FUC H 8 9% R P R SRS R T ) Sk
B, SCER[121EEXE 35 kv AT 110 kV X P H [ 2%
2 TC L, 0 43 9% DAL 2550 2 R B3 2 A T A 3
Jic R P AR RS VPN TR AR MR 2R, (B L BEFH T Ha A
P 0 5 VP H R s R A Y s STk
[13-15]0FHa e Pedie . 285, AN RS 25 7 Tl
VET — W, Rz SpRRC I H B9 a8 1 v
Mo LA FSCHRAAE ST TR C F ) PP A 204 T
FHOCHIFTE, WA ML HL SRR PRk as, ek H 5
Bk, BT A o LA i A U A g s B AL
VPR, ASCER A, Mzeath. g
PEL GOSN N RFA . SRR SEH
M ALY 35 kV A LLT C H P 4 8 352 pEA 5 ok
TG A A R AT R TG R DR R A B R R VAT
R, ARG A D BT H PP, A P L Y
PR RGN o 3z FHZ BRG] Py s A F R A4
PR A R ERLARTI H AT S VA 0 AR s ER UL () A
FE£ T PR PX) S A8 % A 2 AR LA I H P58 5 2 B4 T T
D, ARG a0 VAN A3 J3 i (A D A P R e A,
BEAR ARG R AN AR H LM s ) 4R L
W I H F0t el TR S AR AT

1 B EITO 5 RRAREL
e FEL D) B 2t PP L R SRR LG =0 A

%:
(1) BEHE R VAR O R L B2 £ B b 1
LB B IGR I O (AL R F A L
fESEBL. L BRI, (RIEIRER (RIS HEE
SRRV TR PE, RN A5 Hi PR T P
SR I THSNE bR R A G
YRR, AR IV L P B PR
B ORI — GRhRAT TR, TP
PR PS03 o

(2) B VL L ZRHU A R
BV T B,

(3) BB S BT F 0 4 At
HABEV VGt AT R ARSI

2 BEWIITMIEIRAER

FERJESRPA IR R I L IR S8 R AT Y i
WEFE R ARbr, LR HER. A R00 X
WRPC HL R IE AT 1) T ERARZS AN S BRi o

P L T R el A P L o 5 0 S T T R R K
i, O T SEOBERan IM  A, it ZEXC F AN
KRR G PR HEA TR, DRI P f Xl jle

BEAT VR A TP L Y s PP IR N 2
o BEAh, BEHL A R E AR MR,
PRI B8 2 i th e T RO I N e AR SCR i
AR LIRS e SR e E LT N e
Aat X A% OV Hox, 205 IS SR f br
U FEEL AN PP EbS . SRR T i
LI PO f bR A R, TR AC L R I8 H ORI
i LHEIT AT AR I RbR R R . R E I
T BOR AT e K P fabs,  JRIER 21 A
AR, 19 A GRS, WK 1 P,
F 1 —RISTRFAZRIER

Table 1 First indicators and secondary indicators
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Table 2 First indicators level
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Table 4 Part of first index score function
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Table 5 Part of secondary index score function
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Table 6 Each single project’s investment effectiveness evaluation scores in 2014
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Table 7 Proportions and amounts of distribution network’s investment allocation in 2014
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2014 AT AR B9 g VEN R4 5 71.01 719 70.55 70.53 71.01
2014 4FSZPRAEE A8/ )T 76 9999.00 6100.00 12 549.00 15295.00 6247.80
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