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ABSTRACT: This article focuses on realizing integrated
power balancing (IPB) with principles of electricity market
under unified national electricity market environment. Firstly,
integrated  power  balancing
commitment (IPB-SCUC)
mathematically combining IPB mechanisms and SCUC

security-constrained  unit
mechanism is proposed by

principles. The framework incorporates an ancillary benefit and
cost calculation method, a cost allocation scheme, and a
differential contrast mechanism, systematically constructing an
improved IPB mechanism fit for unified national electricity
market. With the proposed IPB mechanism, power balancing
zones remain the basic units of the power balancing procedure,
and their boundaries are widely and deeply opened in order,
realizing unified optimization and dispatching of power
balancing resources over the whole power system at
market-oriented mode. Secondly, using the proposed IPB
mechanism as the core engine, the universal methods of
dispatching the entire system’s resources under -electricity
market environment are proposed to systematically solve
problems such as transmission channels’ constraints, power
supply gaps, and renewable energy consumption. The
dispatching behaviors® benefit and cost over IPB are
quantitatively estimated with value, realizing the unification of
electricity current and value current. Lastly, examples based on
actual operational data validate the theoretical analysis and
demonstrate its practical value.

KEY WORDS: power balance; power system dispatch;
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Table B1 Quantities & capacities of conventional
units within different power balancing zones
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e e
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Fig. C1 Clearance results comparison of

IPB-SCUC & conventional SCUC
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Table C1 Generation & transmission fees comparison at

different power balancing modes Bz T3
PSR PN BT et B A
FERH— AL T 1T 300 59729 1671 61700
STV 250 61082 3139 64471
o FAEL 50 -1353 —1468 2771

®kC2 FAETFERXTHFEEMTEELEM
Table C2 Abandoned new energy electricity & total
power balancing costs at different power balancing modes

PR Fr HL i/ (MW-h) MIRHIT 6
VA ) 24695 64471
HARH 1204 61700
(BGEL 0 61817
F= C3 BRIEN. (RIEN—FFEEN
ZMBEHEBRARL

Table C3 Generation & transmission fees comparison of
‘naturally new energy consumption IPB mode’ vs
‘proactively new energy consumption IPB mode’ #.fz: Jiit
PR PR BTt ft BRH
H RTS8 — AL T 300 59729 1671 61700
PRI — AL T4 300 59737 1780 61817

A 0 +8 +109 +117

FRC4 FEIATHEZER. RATHIERSHH
Table C4 Total fees, cost changes as well as cost
allocations with different operation conditions
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TH1 61797 97 13.8 201

T2 62190 490 69.6 1015

T3 61817 117 16.6 243
T 1+2+3 63159 1459 — —
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