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Measures to enhance the high-proportion photovoltaic integration capacity of
oilfield power grids

GUI Juan
(Research Institute of Oil Production Technology, Xinjiang Oilfield Company, Karamay 834000, China)

Abstract: The photovoltaic (PV) scale of oilfield power grids is rapidly expanding, with a continuously
increasing proportion. The intermittent, stochastic, and fluctuating nature of PV quickly depletes the flexible
regulation resources of the power system. The utilization rate of new energy within the grid is relatively low,
posing significant challenges to the safety and economy of grid operation. Considering the consumption of
PV power generation in oilfield grids, this study analyzes the factors affecting the absorption capacity of

new energy. Based on the primary influencing factors, measures are proposed to enhance peak regulation

capabilities.
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Fig. 1 Typical daily power generation characteristic curve of

photovoltaic power
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Fig. 2 Load and output during winter heating period
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Fig. 3 Summer load and output
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Tab. 1 Key factors for new energy consumption
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1 273 -35 0.92 0.67 64
2 265 -32 0.93 0.72 52
3 243 -29 0.92 0.50 98
4 221 -21 0.89 0.36 119
5 220 -22 0.88 0.36 117
6 250 -41 0.87 0.39 115
7 255 -52 0.87 0.41 107
8 223 -42 0.86 0.42 93
9 211 -52 0.90 0.45 80
10 207 -64 0.90 0.48 66
11 245 -52 0.89 0.48 89
12 312 -356 0.92 0.68 66
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Tab. 2 Sensitivity of new energy consumption space to the

proportion of power load and load rate

0.

10 09 8 07 06 05
00 100 100 100 100 100 1.00
0.1 090 089 088 086 083 080
02 080 078 075 071 067 0.60
03 070 067 063 057 050 040
Jie 04 060 056 050 043 033 020
TEBE 05 050 044 038 029 017  0.00
0.6 040 033 025 0.4 0.0
07 030 022 013 000
08 020 0.1 0.00
09 010 0.0

1.0 0.00

Ty FE b [X A7 77 38 o B2 2 7 55 g R AR R > A5
SRELZW, Har, b H eI R T A
ARWFFE, ARJE M LR RS 1k, R bk A0 RE ) B
Ay JE P B T RE DR T R T e

i3k e B A R L AL B R AN [ 2R 1 R LS AT
Ti AT 01, BROFANLAN, Hor=H6BIE T
FIHLE, Al AR . BELEA B, et
P o 2 PR R L, (HOBIRMLIE e & FI R =294
WE M IH20%, HI7~8 MW B Z56HK & & i
Bt, R AR BE E] H D52 Rk, 15 minph HY
HEAE20%~90% 5 B 2B 1, BRHLIE e+ 2% =
Tk LB R DDk Zh S s BERE R 2 hoE
HUE 47T 5 IR, A &K K IR RE DA

Theme Plan | BE3 k31

60 MW JEftie =T, FfBHLA T AR & 45 L
CARORTRETRZ AR 2%, ) “6B +6FA” HIMAL
18 47 75 FCAE PR B R 0 8 K i P TR g HE g A R e
ML AT SR R AT T, B W D /D AR
93 MW, Jig#% I HE 1297560 MW il it J3 5
BN E LA, T RIAEERE D, (BT Bt
PRI H Tk 5

3 RFI-FEEIRIHMRE N RIS I

i 1o kL R P i 3 TR LB 2 TR I e
7, FI it RE F S e O HRL RRR £ A BT R
I AR T A 22, BREFHTREIR & B, P45t
REDRIF W e 2l , AR TH b X A 90 e 5 E T O 1 201
RE ), AEAS [ I )2 i) R b 2 R A mT i
HEREIR VA R i ok, R D R g Ra e s
7, BRUGETREIRZ 0 H h A fF . REGEKIRIR
BT A, SR ) RIS F TS
AT, ARGt RIGEFBCR K@ T .
3.1 B REMBE

sehi L R LT AE R GEIR T ) TR e R
JTHYER AR AR, TR EEAT DA YA T T AR 2
. —RATABENLA NG, RIMRERE D
e LA IR YL 32, 3 g HLEE fuair i B2 B s =
e SRR LA PO S, DA [E THREIR &
AN PR A AR FE R s DU AT AR AL
ZH AR MEARDY, S SRALAL S AT RE

HRAE B, DR S T R AR e ol A L A
TAE, RARBFRA I, A LA 24T
AR AN, TS E AR AR B th A B D AR
TR oy B, ATLAE RIGHL IR B i e, A2
AT R ATBRA, 32 iy JRIERE S, HE el
AERETRIH AN L], ]I AT DAZE 45 IAERUE 1

WL B D SR ik B R TR BIA

P = E (2)
At
QC = J‘: I:Qy (t)_Qg (t):| dt% €)

A, POARIGMIAZIR s ESH RN L R

2025 FEE8H | wibd 27



c2k 370 | Theme Plan

WL s Acchy it R L )RR RN T s O A il AV R S
O AR TR EAR I = i s 0,20 P St
ik bR GES s By e~ otk i
R AR AR I S I Be B
LRI B R A R
P+P=P+P, )
0,+0=0, ®)
Ko, PRI R )5 Py AT AR RETR
KR Py RT3,
32 fEEERE
R 7 LI BEAE S E R RE Y B, fRRERSE
Ml 1, R TE AT, kb e figRe
HRUFEAA
E, =Y P (t)At/n, ©)

KW, EARERERLEL; PAFFHRIIR, TOAFFH
BB A n AMMBRETC OB,
3.3 MR

G, 2ot ke, &R
BAS i AT 4 g DA R d i 9o 7 i T Rk
Al s, PRAG I HE A& L

Fl A e Kk
v R -C
NPV=Y "2 7
max ; 1) (7)

Ao, RODFENE (FFRIHG) 5 CAFBYEH
A (BEgEY) 5 CoAMMET (REH+FH
ARGHERE) .

TS o AT KSR I SR D BeE TR
MH/ZFE G R bsE i R B,
] TEMATLABAH)E8 760 hitf /7 (i H AR,
DR AS 6] h 5/ %5 s 4 & % S L il A i g
TEIRCW s B Ja AL bR, $REBIB B A 51k
- g 1 B R
4 BE1THI

Bt 202448 T REDRIH A 0L, &5 & kil
Bbie, TSI H oA .

28 @i fdl | 2025 F5E 8 HA

(1) M=%

JefRFF BB : B H4 h, XZF4LEEH 55
H 240 MW-h, XZFftiEgm. KM d0E
380 MW-h, JEftIEIFEH H200 MW h,

PREEHLEAR T 0 . AR 190 MW,
A ZRMPERE ). AKHI140 MW, JEQEREHI93 MW,

Ik A FEE230 MW, RIE
145 MW,

(2) Ziic &

R P,=45 MW, fif % & Q.=
180 MW-h; fi#fediiEiE,=50 MW/200 MW h,

(3) BUFPEPEMS

S JE ORGSR 3,

®3 EHERRCE

Tab. 3 Effect after implementation
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