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@ BREM Overview of SGCC
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covers 26 of 31 provinces, takes 88% of Chi territory, SGCC is the biggest

SGCC’s core business is to
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Vi ERER Installed Capacity
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The steady growth of China’s national economy 2676
leads to the continuous increase of electricity demand
and installed capacity at a fast speed. By the end of 2010
2012, total installed capacity and gross generation 2011
reached 882GW and 3876TWh respectively. The first is " 2012
thermal power, takes 74% and the second is hydro 882
power, takes 19%.The wind power increased fast and .
exceeded 56GW, takes 6.3%. | l
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Voltage Level Climbs
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In this summer, as the temperature climbs higher than former years, the
electricity demands increased rapidly. On August 15th, the electricity demand
reached its highest level of 14.87TWh, with a peak-value growth of 20%.
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i BREF Distribution of Wind Power
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By the end of August, the
Integration capacity of wind power for
SGCC reach 63.34GW, accounting for
6.6% of gross installed capacity, 90% of
which is distributed in the ‘3-North’ —
North China, Northeast & Northwest.



@ Eiegﬁ] Growth of Wind Power Capacity & Generation
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56.4 During the last several years, SGCC has
witnessed a rapid growth of wind power with 29

FEHEE times since 2006. By the end of 2012, wind power
Capacity capacity was up to 56.36GW, and annual generation
(GW) reached 93.9TWh with growth of 38 times.

By the end of this August, SGCC has
accommodated 81.0TWh of wind production, with
growing by 38.4%, which exceeds the total
electricity consumption of 12 grids, such as
Beijing, Tianjin, etc.
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i ERER Wind Power Operation
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Until now, the max wind power output in SGCC’s operation area is up to 26546
MW (13th, April, 2013), which was 5.7% of load.
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% Ex@m@m Accommodation Accesses Advanced Level
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Through large grid force, wind power
accommodation level of some region with
rich wind resource accessed advanced
level comparable to Denmark and Espana.
The max daily wind production ratio of
total consumption reached 94%,31%,33%
and 32%, and the max wind output ratio of
load reached 111%,36%,36% and 34%
respectively in E.IM, W.IM, Gansu and
Jilin.
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@! SERL:D Irrational Structure of Power Supply
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Thermal power occupies the majority at the ‘3-North’, while the flexible
power, such as hydropower, pumped storage, gas turbines, oil turbines,
are quite lack, which leads to inadequate peak-regulating.
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U ERER Lack of Support Policy
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Now, we are still lack of policy for the promotion of the integration of
wind power. In addition, the policies for ancillary services is not enough.
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ExER Optimal Dispatch Mechanism of Wind Power in
NPDCC, Regional and Provincial Centers
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Wind Power Forecasting System (WPFS)
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Dispatch side WPFS covered all the dispatch centers of SGCC.
The forecast accuracy exceeds 90% in some regional grids with rich
wind power, which have already achieved ultra-short term wind power
forecasting to support real-time dispatching of wind power.
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ig;:-«@ i@,ﬁ] Heat Supply On-line Monitoring System (HSOMS)
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In order to ease the contradiction
between high wind output and thermal
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heating in winter and spring season, AT SRRESRE
heat supply on-line monitoring system a0 0
was constructed in 3-North grid. Wind w0 .
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Wind-PV power

Wind-storage
power

Wind farm,
PV station, storage
System and substation
are involved in panoramic monitoring and intelligent
optimization by CGIPOCS with the consideration of the
results of dispatch planning, wind and illumination
forecasting. 7 modes are combined with 4 functions —
smoothing output, following plan, frequency adjustment,
peak shifting— to realize multi-mode, multi-function,
adjustable and dispatchable combined operating mode.

Wind-PV-storage
power

PV-storage
power
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B gﬁi%ﬁl Wind Power Heating Demonstration Project
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Jinlin Taonan wind power heating demonstration project, which is equiped with
9X2MW electric boilers and in charge of 163,000 sg.m. heating area, can locally
accommodate 27GWh of wind production during a heating period of 176 days.
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... _Established Standard System of Wind Power Operation
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SGCC has issued over 20 enterprise standards and rules, such as ‘anti-accident
measures for wind power operation’ , which standardized technology, operation, security
and management.

Renewable energy law

The inspection rules for integration of wind turbines

National laws —

The management rules for wind power forecasting

The rules for the coordination operation of wind power forecasting and power grid

Technical rule for connecting wind farm to power system

National standards —

Methodlogy of wind energy resource assessment for wind farm
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Design regulations for large-scale wind power connecting to the system

Industry standards Specification of dispatching and operating management for wind power

|
|
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The grid operation code ‘
|
|
|
|

Function specification of wind power forecasting system

Technical rule for wind farm connected to Power Grid ‘

Specification of dispatching and operating management for wind power

Function specification of wind power forecasting system ‘
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Technical regulation for wind farm reactive power configuration and voltage control

Enterprise standards —

Measurement standard of wind farm power regulation capability and power quality

Smart grid operation supporting system
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Exchange standard of dispatching information on wind farm ‘

Measurement standard of wind turbine grid adapatability




f;‘t’;e EsE@nti-accident Measures for Wind Power Operation
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To reduce the loss of large capacity of wind power. the dispatching center
established measures, such as the strengthen of inspection of integration and the
reconstruction of wind turbines, to direct the security operation of wind farm and
avoid the loss of large capacity of wind power. Off-grid of large wind power has not
occurred since June 2012.
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The Comparison of Large Wind Power Outage in
3-North area in 2011 and 2012.







U EREM Problems We Have Interests In
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Governmental compensation to stakeholder
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Trading mode about wind power
A G

Management

Aspect Corporation of other resource for wind power
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Market mechanism to solve integration of wind power
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Establishing compensation mechanism and incentive measures involving wind
power enterprise, conventional power producer and grid company. Exploring trading
mode of wind power suited to China’s policy environment. Researching combined
operating mode of wind power with thermal and hydro power. Studying methods to
reduce the cost of operating large wind power. Founding market mechanism to solve
accommodation of wind power.
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% EREM Problems We Have Interests In
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Peak-load regulation
T U

Frequency adjustment
VB

Technical
Aspect Voltage adjustment

s
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Considering wind power in power plan
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Interaction between wind power and power grid

M i

Researching ancillary service strategies for wind power to taking part in
peak-load regulation, frequency adjustment and voltage adjustment. Achieving
consideration wind power into power planning. Studying interaction between
wind power and grid to improve the ability of large grid to accommodate large
wind power.
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North West
It is difficult to accommodate : i
large wind power locally within

3-North due to low load level. So Tibet

. . North-East-Central
the most imperative is to accelerate :
construction of interregional transmission channel

to send redundant wind power to east load center. South Grid -
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UHVAC and UHVDC projects are involved in demonstrating and programming, such
as Ximeng to Nanjing and Mengxi to Changsha UHVAC for wind power of W.IM, Jiuguan
to Hunan UHVDC for wind power in northwest, Hulunber to Shandong UHVDC for wind

power in northeast.
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Thanks for Your Attentions!




