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Development trends and countermeasures for China’s gas-fired power sector
in the context of building new energy systems

WU Yi
Petrochina Natural Gas Marketing Company

Abstract: [Objective] Natural gas power generation (hereinafter referred to as “gas-fired power”) is characterized by its flexible start-stop
capabilities, high ramp rates, wide regulation ranges, and low carbon emissions. It is regarded as one of the most important high-quality
power sources for peak shaving and frequency control in power systems. However, in the effort to establish new energy systems, the gas-
fired power sector faces various challenges and issues that impede its path toward achieving high-quality development. [Methods] By
investigating and statistically analyzing the current status of China’s gas-fired power industry, it was found that gas-fired power serves as an
irreplaceable source of regulatory and supportive energy necessary for achieving the goal of establishing new energy systems. However,
several bottlenecks were identified in the coordinated development of gas-fired power alongside new energy sources. Given the
characteristics of intermittency, inverse peak shaving, fluctuations, and randomness associated with power generation from renewable
sources, such as wind and solar energy, there is a heavy reliance on natural gas generator sets to enable deep peak shaving for supply
assurance during peak periods. This dependency poses significant challenges to the safety, environmental protection, and economic
efficiency of essential power generation equipment. Additionally, this study underscored notable shortcomings within the gas-fired power
industry, particularly concerning energy supply assurance, economic efficiency, and production scheduling. There also remains a pressing

need to optimize the development pathway and deepen the understanding of option features. [Results] The following suggestions, focused on
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high-quality development, are proposed to steadily enhance the supply capacity of the gas-fired power industry. (1) Adhere to the
coordinated development of gas-fired power and new energy sources, improve the top-level design of gas-fired power, and introduce policies
to guide the implementation of detailed rules. (2) Encourage collaboration between natural gas supply enterprises and natural gas power
generation companies to jointly develop “gas-fired power + new energy” projects through medium- and long-term sales agreements, ensuring
the sustainable development of gas-fired power supply. (3) Intensify the market-oriented reform of power and natural gas supply and explore
the establishment of a gas-electricity linkage mechanism, to ensure a stable and smooth gas and power supply for people’s livelihood.
[Conclusion] The driving factors behind the development of the gas-fired power industry have shifted from primarily relying on gas sources
to a combination of multiple considerations, including environmental protection policies, electricity supply and demand dynamics, gas source
reliability, and economic efficiency. It is recommended to strengthen the top-level design, emphasize comprehensive planning that takes all
factors into account, and maintain a focus on deep integration, to maximize the developmental advantages of the entire industrial chain,
ultimately boosting the establishment of new energy systems. (5 Figures, 20 References)

Key words: new energy system, natural gas power generation, new energy source, supply assurance, new quality productive forces, high-

quality development
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Fig. 1 Statistical chart of installed capacities of gas-fired
power and corresponding proportions in the total installed
capacities of China from 2006 to 2023
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Fig.2 Statistical chart of gas-fired power installed capacities
in selected provinces (municipalities) of China in 2023
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Fig.3 Target diagram of gas-fired power installed capacities
in selected provinces (municipalities) of China during the “14"
five-year plan” period

1LV T 1161 < A SR S <O = 12 i V1 T
], T~ ARE B RAR TR L =40 3 600 X 10" kW,
HEEHYEEIE 6 000X 10° kW, 54 FS EENAE
[ 40% DAL BeAh, PU)IL EER. AR, BIFEE (D
R T 352 R SOR FHLAIIE by )17 F H
faf HRC YR PRI AR R — RO R R I H , 2025 4F,
AR BN A EEIEE 2300X 10" kW A4 EKT
SEASURALRL, A RRRE IO B I 750K, B
R RAR SR I H , X FRTE G ARG
WUZEL G g RS LA el AT PEEAT 0F 9, TR 7
S R B ) 500X 10° kW o KT £ 23 #T
S FE R A B B RE R AR R H AR S T AR R
SCHEVE FLUR, X T ORFE L ) B 7R P AT RAR AR E it
LR EEAE . T A A IR, A EDR R
REVR AR B % 20 B Dy SRR PR I B, AL D R AR o
{14 B L QT3 100 Sk B KT 1) A B 2 )

3 oI ) ) R Bk R

3.1 HEHRAYREIR S Z B E IGHY 5] 7R

HBEURAE R AR U ] BT SR ) e, Bk
MBEORA AU A H 2 AL, o [ RER RO th /5 22
G ATEE, AT RREEVEMIDL S BRIR, dka sl 1R e
b3 H T BRI 7SR I I . AR B iR s
RAIRSAERER R AL T7 T (0 LA SR A D A 4 ko 97
REVE A R LE TR U S [ L €S8, i g P2 | 5 < R P A7
FEFEF o AEHURI T et B A BRI U
WAL HEAT VR L I U, XEWLALAY 22 2 b IR IRYE 251k
R T — € AN o BRI A A SEBR AR is AT i
e T XURS: 55 Bk Ak, 5 A A% ek BE A B




U2 T REUR AR AR H AR T P R SR A S B

Frontier & Overview | Bl i 5 4%i&

B LAV ECME L A s BE ALY SRR
3.1.1 B

B REVEAE AT RGP T b LRSI R, 7
SR FH S vy e R 1) R A i T T A5 A i R S
AR, WrRelE 2 LB R R . DR, KB AR
REVE ) AN E 1 5 AT i sh AR &, (13 L &
Gt Anis AT AR B K. 2019 48 8 ) 9 [ 42 #ii .
2020 4F 8 H 3 [E R4 Je M, 5 P84 i R < ik b

REVRVZIE T (1 B D 5 A= RISt D9, 3 i 5 350 o K 4
L I AR P AT R R PR SR ) T R
L, A RE AR BE T SE M BRI L 45, 1IXK & B EUR
IR EEBE TR TEBESRIE K. fE ], AR
IR B e i U e S 5 B 2 W N WL 1 P
2023 A A% oy FE W B IR], R AR PUE I K, 3 ORI
KT 700X 10°'m’(E 4, H IR SR RRIE A<
K BN, 45 RARTE TR AT Rk e IR Pk g

6000 — REARE — THRE 55
5000 |31 ROEE] A 2 IRIE 553 WIEH B 4 IRFEH AR 5 g ]
mE ' [ 1 1 1 | 1 [ : : 45
S 4000 3
N O
H 3000 25 o
I =
E 2000 4
= 15
& 1000 5
-5

3.1.2 EiEME

PTG IR AR TG D645 AT DL AR 40 S BT i Y HRL
Bty SR (AN B e Ve AR o 6T AU R R & o %
1T B AEAS [F I B 2 R B W A S5 IR 3, — A%
TEOLT, BRI HRR RO, B H L SR/ o (HER )
X AT = KT/ KOE S, B XK KU R,
DRI A At B IR T B A A3 2 IR 7 K fE HE 7 11 e e o 21,
SRR X TRk BEmE, HAEH
() B KABL 5 AAT P O P B v DR IS BROAH T, (L] G vy U
F HLOTRR AN AR 2 o Dy itl, B REVR K AR RN FL S, THI
1 A% iy A 355 2% 1, e B2 2% R PR R ) LR S5 R AR R
Vg DURBE SN RS AT PR T

25001

— PG
— RH G
g2 0001 — iRt
-~
51500+
’331 000f
2
& 500F

Hi i 1]
(a2 H9H

0 . . A . . . . . )
00:05 02:35 05:05 07:35 10:05 12:35 15:05 17:35 20:05 22:35 01:05

i
4 2023 F 11 A—2024 F2 BHFEERRELERASHERIETLE

Fig. 4 Variations in gas supply for power generation with temperature in a province in Eastern China from November 2023 to February 2024
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