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Three-level collaborative optimization of cogeneration of
cold, heat and power including TOU price
ZHANG Hang, YUAN Xufeng, YU Hongbo
(College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] In view of the fact that most existing cogeneration systems consider single optimization factors, the use of fixed
electricity price which leads to the deviation between the optimization results and the actual situation, this paper proposes a three—
level collaborative optimization method for cogeneration of CHD including TOU electricity price. The TOU price is taken into
account first, and the operation mode of the system is determined by the thermoelectric ratio. For the first—order optimization, the
system energy efficiency is targeted, and the maximum utilization rate of primary energy is taken as the optimization goal. Secondly,
the secondary optimization aims at the environmental protection of the system, with the minimum carbon dioxide emissions as the
optimization target. Finally, the three—level optimization aims at the system economy and takes the maximum annual total cost as the
optimization goal. Taking the annual operating load data of a school as an example, the improved particle swarm optimization
algorithm is used to solve the established model, and the results of fixed electricity price and TOU price are compared and analyzed.
After the TOU price is calculated, the equipment can be better selected and the capacity can be better configured.

[ Key words] combined cold, heat and electricity supply; three—stage optimization; improved particle swarm optimization; fixed
electricity price; TOU price; the thermoelectric ratio
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Tab. 1 Parameters of the alternative waste heat recovery devices
vt FSES WA/ (TE kW) TR W
Mpeq 0.86 100 300~20 000
My 0.89 150 200~ 17 000
Myce 0.90 160 200~ 19 000

®2 HFERKXHICNASH

Tab. 2 Parameters of alternative absorption refrigeration units

Hinh COP WA/ (T6 - kW) DI E/kW
Mg 1.44 2 000 230~9 300
Mgy 1.41 1 800 233~11 630
Mgpe 1.33 1100 105~5 814

®3 HEBHLNASH

Tab. 3 Parameters of alternative electric refrigeration units

i COP WA/ (TE - kW) DI FE/kW
My 3.1 1 000 200~3 860
Mycq 4.2 1650 200~9 800
Mpee 5.4 1 900 300~ 10 000

R4 BRBSBPHSH

Tab. 4 Parameters of alternative gas boiler

it B WA/ (TE - kW) DI E/kW
M, 0.88 260 250~28 000
My 0.90 320 240~24 000
M e 0.91 340 180~70 000
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Tab. 5 Comparison of brand selection and capacity configuration

i L Eaty
W
e IR 7 N1 7 1 i = s e 1
A K FLBIL MGTB MGTB 4300 4300
A4 L4 MBRB MBRC 10 258 5293
LA LA MECB MECA 1 240 1 644
RS MABC MABC 7 615 7 636
AR MRCC MRCC 7 699 8 994
x6 =REULER
Tab. 6 Three—level optimization results
Ptk gh 5
REUEFIFH %/ AR AE NI/
% Hejtd/ (107 kg) Jigt
[ 5 FELAAY 91.20 1.548 3 852.56
St LA 91.27 1.686 1877.83
ARfL 0.07 0.138 1974.73
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6 FFY ) W2 MAC T 4 AL AT L ) 4 BLZEL 25 R0 [ R B AN
—FE O TR T AR AN AR = G ]
ek, B — AR AR AR S AR T, iy LA 7%
RIS A Ak, 3R 6 ATLUE th, %187
iR AR AR T 1 974.73 J7 , BEVE A H R HE 5
T 0.07%, — F Akt 19 HE il &t B8 7 0. 138 x
107 kg, fHJ2 5 L HEROH H, R G 2 50 1 A
RER AT B E R AT, = ny P IR) AR AL FH iy
WA AR R 2 5 BB X R A I T AT
() T 5 5 A TC ', T B VR R FH R RN IR A Bk
AR RIS 5 T RGN AETHE,
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AR T R GE I RERE AR TE T, Rk
PERPRL TR R BEACE I 1~ | A e > IR
A o] DT EAT SR A ST, R LA sl S i AR S
AL, BEPETHICSIGRJE AR M BAS A R 3R, e
TRZHIEAL, B — PR Z R 2 R HA
G, 55 [ E AN LE , SR 23 I R REAS i 28 5 R4S
B R AETL, REAS D i w1 0 A0 7 6 G 2 3t S 4
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