K 1 7 B AR B O B 45 1k EIC B YT B
2 B B SE A ALICBY 9 5 & %2

b i
doN B -
(WA 50 4% 4 73 18 H 23)

A Study of the Start-up Priority in the Start-up and
Shutdown Problem of Thermal Units

by Susumu YAMASHIRO and Yoichi NAKAMURA

The problem of start-up and shutdown of power units is a very important factor
in the economic operation of power systems.

In actual power system operation, the start-up priority method is used for this
problem because of simplicity.

When we strictly pursue the economic operation, the non-priority method is needed
and the author has proposed one method of “non-priority”.

In this paper, some discusion is given concerning the priority and non-priority
methods about the economic operation pattern which is given by a simple model system

analysis.
1. # -}

BHRBEOEEFERC N TE, KN REEEHOLHELMENERLERTHS
2, BEORFERICELTIE, £ELT, 20l RG-OfifE 26, EEEEEEM (LT,
M R AL & WE8) 1 b &S RBE LGB ORES LS h D HEHRE L,

L Lieath, BECRUX 59D, BECEEELBERL L5 LT85, BER
AR L e WO EAER S h, X Q) I WTEDORDDFREREL -,

NGV, TR () TRLEFER S LT, RaclageoBERLCHL T, Lhs,
ERELitEc s DL 5 B EYEL B, ¥, REE~OHBEBILESTHE,, Lol
P ICDOWTC, il 7 A RKCORELZ L LICL TEREZRADLLDTH D,

2. BMEoERIE
BRI R AR L oA OB oL TOFMIEIRY THREFEALOT, UTFTE,

* JERILERFEITHEF
Kk BIEF b A— 3V



50 IR - e —

KimDOHICHLEL Bh 2 S BMEL T2 LT 5,

WE, BHARMS M AEORBEIEHKNEEBEC X > TERSh 254G, WHIFRERR
ELTE, 2YE ) OMEENRBORING, ZOFACET (L2, ,2") 52, »OHMH
D n R CTOWFI BB ( #HEG ' TEDLT,

K2, ¥A4F3vr70rs5ivrefude, BT RE TORBEREIIRD X
51Tt B,

o (v, ) = 5 f3 G+ I | £S5 (e — £S5 03]
+ Q-1 (v 1yd) n=23-,N (1)

TIT, FIRRDEOBREE, fSEHE, GIRHNTHY, ==y b tn BLD ta (X
B, Um €U, Upy &™U, F 1o, BUE 2THIE, tn DF nFHREFICKT 2 REBEAZRL, T
1 ey DEFFEHE 7 TOEIERETH h RS T 5,

T = Tar+0, Uy &™ul, =0, u,e™u (2)

0: REMIRIE, wn: B om SH

2T, (1) R " w e o TRAMEBRIER 1T 5 &,

@ ("u) = min {¢" (u, "w‘)} (3)

n—ipd
L, n=1DHF AR
0! (‘u') = X f (G) (4)
(D)~(4) RO#ELA D IREERZRET D LNTE S,
DAk, BEBEMEFELLVWEETH D2, BRI AZEH L TLREOHE X

LBk L, o, LHIRBEEHEOMAEGENE DL
FCH 5, s

Thebb, EBBLEMCLED LR, Exbh
5%%%%%%@&@2”@m5,M+1@KM¢L,SW
T OFERBEOB N — BRI D ZEibn b,

C BRI OB ADFIETH B, b

e, FRTREBICLELRMEERECon
TRASERL T, CodwatrEETs
B OB oG TIL, 30 (D) 2B RBEEG 7o, 100

024 6 81012141618 2022 24 (h)
3. EFILRHTORERE 1 234567 8 9101112 sfEa%
F1E ARz -—v

3.1 EFIILRELHAEER Fig. 1. Load pattern.

B 1R T R AR L 1 RORER RO



KNREHEBORBEILMEC ST 2 EBE LR T 2% % 51

Flk FREMSEEERK

Table 1. Characteristic constants of units

Bkt F=a+b-G+c-G2 (TH) " OB % Ho 71 (MW)
REH No. 8 o

‘ a b ¢ k(T M/hr) | G G

Uy 6.90 0.648 0.00105 — | 175 50

Uy 11.74 1.189 0.00110 = 125 40

us 8.64 0.756 0.00259 =— 125 40

Uy 12.96 0.648 0.00432 52 125 40

us 6.90 1.390 0.00375 32 (45 20

ug i 12.40 1.250 0.00163 3.0 1o 20
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Table 3. Construction of group of running units
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Table 2. Start-up priority
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Fig. 2. Optimum operation
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Fig. 3. Optimum operation pattern.
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Fig. 5. Optimum operation pattern.
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Fig. 7. Optimum operation pattern.
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Fig. 8. Optimum operation pattern.
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Table 4. Operation cost
1 2 3 4 5 6 7 8 9 10 11 12
ps = — 4690.8 5233.2 6011.2 ol iy — 10495.6 11422.2 —
—-— — 4142.6 4684.8 5227.2 5973.6 7114.8 — 9574.6 10444.0 11365.8 12660.0

— 3150.6 4148.4 4714.2 5280.2 5988.4 7117.8 8500.0 9578.8 10456.0 11386.0 12654.6
1765.2 3140.6 4159.6 4755.4 5320.0 6010.2 7125.8 8490.0 9588.4 10481.8 11409.2 12656.0
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Table 5. Operation cost

1 2 3 4 5 6 7 8 9 10 11 12
== +— — 4689.2 5231.4 6009.6 = A~ — 10492.2 11418.0 ==
=X — 4140.8 4683.2 5225.4 5971.8 7223.0 — 9571.2 10440.6 11362.4 12657.2

— 3138.8 4151.0 4721.4 5291.8 5991.2 7119.2 8486.4 9579.2 10461.6 11395.4 12649.4
1765.2 3140.6 4159.6 4755.4 5317.2 6008.4 7124.2 8488.2 9585.0 10472.6 11404.0 12652.4
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Table 6. Operation cost

1 2 3 4 5 6 7 8 9 10 11 12
= & — 4696.6 5245.0 6029.2 = L2 — 10558.6 11493.8 =
2= — 4208.6 4717.2 5283.0 6071.4 7273.6 — 9718 10562.4 11496.2 —

— 3150.6 4148.4 4714.2 5280.2 6041.4 7173.4 8558.6 9637.6 10515.6 11444.6 12733.6
1765.2 3140.6 4159.6 4755.4 5320.0 6063.2 7181.4 8548.6 9647.2 10540.6 11467.8 12734.8
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Table 7. Operation cost

1 2 3 4 5 6 Vi 8 9 10 11 12

= oy — 4708.0 5256.4 6040.6 = — — 10587.6 11538.2 =
== — 4208.6 4728.6 5297.4 6088.4 7285.0 — 9737.4 10591.4 11540.6 —
= — 4211.2 4755.0 5350.2 6150.2 7252.8 — 9723.0 10601.0 11548.2 12872.4

1765.2 3140.6 4159.6 4755.4 5351.2 6129.2 7192.8 8568.0 9666.6 10560.0 11502.2 12792.4
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Table 8. Operation cost

1 2 3 4 5 6 7 8 9 10 11 12
— — — 4699.4 5247.8 6031.8 = == — 10566.4 11506.2 ==
= — 4205.8 4724.4 5294.8 6087.6 7243.4 — 9705.4 10574.0 11511.2 =

— 3138.8 4151.0 4721.4 5291.8 6057.6 7179.2 8552.6 9645.4 10528.0 11461.6 12748.6
1765.2 3140.6 4159.6 4755.4 5317.2 6075.0 7184.2 8554.4 9651.2 10538.8 11470.0 12751.6
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Table 9. Operation cost
N’ 1 2 3 4 5 6 7 8 PORDRRY 11 12
gl Ll GEOLOL o 4708 5266.4 GOMGEIR USENC RUBAM 4105876 115382 -

ut — — 4207.4 4733.0 5306.4 6102.0 7252.0 — 9720 10595.2 11543.4 i
u? — — 4211.2 4755.0 5350.2 6154.2 7252.8 — 9723.0 10601.0 11548.2 12872.4
us 1765.2 3140.6 4159.6 4755.6 5351.2 6134.2 7192.8 8568.0 9666.6--10560.0 11502.2 12792.4
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Fig. 9. Priority and cost.
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Fig. 11. Priority and cost.
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