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Abstract. This paper mainly have a comprehensive evaluation on the control of smart distribution
network project investment during the construction process from the term of investors. First,
according to the cooperation management, analyze the demand of investors’ investment control,
build the index system of comprehensive evaluation on the Control of Smart Distribution Network
Project Investment. Second, build up a universal model of Comprehensive Evaluation on the Control
of Smart Distribution Network Project Investment. Finally, test and verify the model, theory and
method, showing the process of evaluating the investment control and determination of results.

1 Introduction

With the development of smart grid, distribution network intelligent has become true, therefore, the
quantity of construction of smart power distribution network project is become more and more.
However, due to the large number of smart distribution network construction, wide coverage, large
investment, long construction period and there are many participants [1], the management of the
intelligent distribution network construction work put forward very high requirements. The whole
process of intelligent power distribution network management work is a lack of necessary
supervision and evaluation mechanism [2], so it can not guarantee the reasonable control of the
government investment funds.

In this paper, analyzes the government departments of the intelligent distribution network project
management mode; secondly, establish the evaluation index system and evaluation model; finally,
the process of comprehensive evaluation for the intelligent distribution network of engineering
construction investment control of collaborative management model.

2 The collaborative management theory of the intelligent distribution network engineering
construction investment control

Intelligent distribution network of the project investment is the government or enterprise or business
unit, therefore, it belongs to the non operating government investment projects needing to achieves
real-time supervision, collaborative management, to improve the efficiency of government
supervision fundamentally, protect the investment value of non operational government investment
projects and the construction of the target [3].

3 comprehensive evaluation index of investment control in the construction of intelligent power
distribution network project based on collaborative management

3.1 Building steps
(1) Select the target

The determination of the target is the primary link to construct the index system, and the
evaluation index is a kind of the decision maker to the target. To determine the target and gives the
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feasible category, and to make a comprehensive analysis of the factors of evaluation program, to
make the evaluation effective.

(2) Set the indicator primary set

(DAnalysis of the subject. From the project life cycle, collaborative management, investment
monitoring points, etc., to determine the evaluation objectives.

(@Concept decomposition. Target decomposition is to get a series of related concepts, and further
to do related concept decomposition, and finally to determine the accuracy of the target set of
indicators.

(3 Logical structure analysis. After the index is determined, the relationship between the index and
the target is analyzed, and the evaluation index system of the initial investment control is obtained.

(3) Indicator selection

The establishment of index system should be comprehensive and effective evaluation index.
Although it has been considered as possible to achieve the full, it is possible to make some mistakes
and repeat the selection, so we must screen the index.

(4) Index system construction

After factor analysis, the comprehensive evaluation index system of investment control in the
construction of intelligent distribution network project based on collaborative management is
constructed.

3.2 Constructing index system

According to the definition of coordination management, the project construction period of the
cooperative management, mainly from the investors. Therefore, the investors' investment in the total
control plan and the use of funds in the power grid project construction investment control is essential
and based on that to build a comprehensive evaluation index system.

According to the power grid project WBS division and investment master plan, specific power
grid construction project investment control based on collaborative management comprehensive
evaluation index system are shown in table 1.

Table 1 Based on the collaborative management of power grid construction project investment control
First grade indexes Second grade indexs

Substation main equipment installation engineering cost Al
Substation aided equipment installation engineering cost A2
Subsystem debugging and whole set starting operation cost A3
Substation main structure building project construction cost A4
Substation housing construction engineering cost A5
Transmission lines construction cost A6
Basis construction cost A7
Parallel to the contract pay monitory Investors appointed subcontract engineering cost B8

point of investment B Investors appointed supplying and purchase cost B9
Project construction technology service C10
Measure expense C11
Production preparation cost C12
The investors paid directly monitory Management and supervision cost C13
point of investment C three accesses and site leveling cost C14
Government charges C15
Land expenses C16
Other charges C17

General contract pay monitory point
of investment A

4 Comprehensive evaluation model of investment control in power grid project construction
based on Collaborative Management

In the comprehensive evaluation of power grid project construction investment control, the following
process can be carried out:

(1)Determine the weight of each indicator

1) To determine the initial weights of the evaluation indexes by experts;
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2) Calculate the investment bias on the investment monitoring points, respectively, i=1,2,... , the
judgment matrix is shown in the formula (1):

W = (Wl’W21W3’W4’W57W67W7’W8’WS’WlO’Wll’WlZ’WIS’Wl4’W15’W16’W17)T (1)

(2)Determination of technical standards for benchmarking
0 as the highest evaluation standard, the other grades P1, P2, P3.
(3)Comprehensive evaluation

Using a,;to express the results of the expert i to evaluate the index j, and getting the evaluation
matrix (2):

12 1,17
a a a
A — ?,1 2.,2 2‘,17 (2)
anl an,2 anl7
The evaluation results for various experts:
a0 85 o dgyg W A, oW, +a;, oW, +---+4d,,;, oWy, n
a a cee a W. I
R:A.W: ?,1 2‘,2 ‘ 2.,17 ° 2 — — 2
dng 8pp o 8pyg W, dpp OWp +a,, OW, +---+4d, 17, W, r
3)
Among them:
=8, oW, +a&,W, +---8,;, *W; (4)
The comprehensive evaluation results for the investment control:
1 n
N

According to the evaluation results of the applicability of the technical standards can be divided
into different levels of technical standards, classified according to the following table:

Table 2 Suitability evaluation scale
Score R<P1 P1<R<P2 P2<<R<P3 P3<R
Control the result Excellent Good Average Weak
Completion and Acceptance, Agree to To find a reasonable Investlgfate the
L reason, can check and responsible of
acceptance situation reward acceptance
accept excess

5 Empirical Analysis

Taking a power grid engineering project as an example, the comprehensive evaluation of investment
control is carried out.

(1)To determine the investment deviation rate of the various investment monitoring points of the
power grid project, seeing the table 3;

Table 3 A power grid construction project investment control deviation of comprehensive evaluation index
First grade indexs Second grade indexs

Substation main equipment installation engineering cost Al

Deviation (%)

2

General contract pay Substation aided e_:quipment installation gngineeriqg cost A2 3
monitory point of Subsyst_em depuggmg and W_ho!e set starting operation cost A3 1
investment A Substation main structure bU|Id|ng_pr01ect_ construction cost A4 -2
Substation housing construction engineering cost A5 -1

Transmission lines construction cost A6 2
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Parallel to the contract pay
monitory point of

Basis construction cost A7
Investors appointed subcontract engineering cost B8

o W

investment B Investors appointed supplying and purchase cost B9 -1
Project construction technology service C10 -1
Measure expense C11 2
. - Production preparation cost C12 0
The Investors pal_d directly Management arF:d sF,)upervision cost C13 1
monitory point of - .
investment C three accesses and site leveling cost C14 0
Government charges C15 3
Land expenses C16 4
Other charges C17 1
It is concluded that judgment matrix:
W =(2,31-2,-12,3-2,-1-12,010,34,1)" (6)
According to experts' table 4, forming the evaluation matrix:
Table 4 Expert rating of the index weight
First arad r g oo prpopp@pp 2K
|irrs1dg)r(a;e Second grade indexs § § % E § % § § E @ @
= () w ~ ol o ~ o) © P =
Substation main
equipment 08 08 07 08 %’ 08 09 08 07 07 06
installation 5
engineering cost Al
Substation aided
equipment 07 08 08 07 07 09 07 08 07 07 06
installation
engineering cost A2
Subsystem
General debugging andwhole -\ 44 44 03 04 04 03 03 04 04 04
contract pay set starting operation
monitory point COS.tA?’ .
: Substation main
of investment A structure building 0.5
. . 05 06 04 07 05 06 27 07 07 06 06
project construction 5
cost A4
Substation housing
construction 07 08 06 09 06 07 08 07 06 07 06
engineering cost A5
Transmission lines o2 o7 0g 07 08 06 08 06 07 05 08
construction cost A6
Basis construction o6 05 06 07 05 06 06 05 06 07 06
cost A7
Investors appointed
Parallel to the subcontract 05 06 07 06 05 07 05 06 06 07 05
contract pay engineering cost B8
monitory point  Investors appointed
of investment B supplying and 07 09 07 08 06 08 07 06 09 08 038
purchase cost B9
Project construction
technology service 04 09 08 06 07 04 05 06 09 07 08
. C10
The investors Measure expense
paid directly C11 04 05 03 06 04 05 03 05 06 04 05
m(_)nitory point Production
of investment C . 02 03 04 04 03 05 04 03 05 04 04
preparation cost C12
Managementand o5 5 06 07 05 05 04 05 06 04

supervision cost C13
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three accesses and
site leveling cost C14
Govem”éel”; charges s 08 07 06 08 09 06 08 05 07 08

Land expensesC16 0.7 06 06 05 07 06 04 06 08 05 06

Other chargesC17 04 05 05 04 06 04 06 05 05 06 04

(3)Calculate the evaluation results to:

R=9.3
Table 5 Marking table
Score R<5 5<R=<102 10<R=123 12<R
Control the result Excellent Good Average Weak
Completion and Acceptance, Agree to To find a reasonable reason, Investigate the
acceptance situation reward acceptance can check and accept responsible of excess

The project investment control results is good, agreed to acceptance, belonging to the qualified
project from the table 5.

6 Conclusions

In this paper, based on the investor of power grid project, in view of the collaborative management of
power grid project investment control, to establish the evaluation index system, and adopt the method
of comprehensive evaluation, to evaluate the investment control level, it is benefit for the investor to
effectively control project investment and divide the responsibility.
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