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Flexibility capabilities of coal-fired units (Reischke, 2012)

State of the art:

Development (new and
existing plants):

Start-up:

2-6 hours depending on
starting condition

1-4 hours depending on
starting condition

Minimum load (hard coal)

New power plants: 25%
Existing power plants: 40%

Conventional firing 15-20%
Indirect firing 10-15%

Minimum load
(Brown coal)

New power plants: 40%
Existing power plants: 50%

Conventional firing 35-40%
Indirect firing 10-15%

Load change cycles

Moderate

High to very high

(Primary frequency control)

2-5%/30 s possible to 5%/30 s

10%/10 s

(Secondary frequency control)

2—/min

10%/min

Biomass

10% cofiring

100% biomass
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Flexibility capabilities of coal-fired units (Reischke, 2012)

State of the art:

Development (new and
existing plants):

Start-up:

2-6 hours depending on
starting condition

1-4 hours depending on
starting condition

Minimum load (hard coal)

New power plants: 25%
Existing power plants: 40%

Conventional firing 15-20%
Indirect firing 10-15%

Minimum load

New power plants: 40%

Conventional firing 35-40%

(Brown coal) Existing power plants: 50% Indirect firing 10-15%
Load change cycles Moderate High to very high
(Primary frequency control) 2-5%/30 s possible to 5%/30 s 10%/10 s

(Secondary frequency control) 2—/min 10%/min

Biomass

10% cofiring

100% biomass
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Fig. 3-51. Changes in a streamline pattern with variations in volumetric Fig. 3-52. Appearance of reverse vortex motion in the last two LP stages at
steam flow amount through the last stage s osenloyamoun:

Source:Y. 1. Shnee, Y. E Kosyak, V. N. Ponomarev, et al.®

E FRixHB

@SPIC 2016. All Rights Reserved. SNPTC



=, KESENSE5REERERIERIMEE

L

3.2 RRfEaTHREX
(1) KEBIRETRIE(20%~30%67) , ISEFATLEIFEMNR LRSS -

(@) KT =+H FBIR, A SR XU
(b) FRRBEMAIIB R, REH FK XN

(c) BA BEHREHEEF TR B3R+ REL AN
O FARBTRIARKRYE, FTRESIRATRIAEA, BURIE RN

() BRs BESE SR+ B ALK R+ 7K R HE— 35 0
(6) AAFERNRK, ARIREERN TSI AR A —————

@SPIC 2016. All Rights Reserved. SNPTC



=. KBSRINSSRiEEFRERIERNKEGL

B

3.2 RRfEaTHREX

(2) B HENR DRSS
LIRS >0. 28], FRALIIR BB

MBI RS A B R O P2,

HAT YN KIS TAEAT E SIS
W R BRI Fr 45405 RSB o

Xt R AT R 30 H K3 R REHES
ARRENZER, FEMHE—PHTR.

@SPIC 2016. All Rights Reserved.

Gyn

6.0
|

3.0
%0

3.0
2,0

10

o1
O-J
*—
i ArY
a—S
\8
\//4/1, IZ 1

[9)

/

oo
(1"0-_

! ' 1=

02

o4

0.8 08 Guyp

Fig. 4-16. Change of relative dynamic stresses in LP LSBs with back pressure
and volumetric steam flow in the condenser (Pressure in condenser of: 1: 3-7
kPa [0.435-1.015 psia]; 2: 10-12 kPa [1.45-1.74 psia]; 3: 14-16 kPa [2.03-2.32
psia]; 4: 24-26 kPa [3.48-3.77 psial; 5: 34-37 kPa [4.93-5.37 psia])
Source:N.N. Gribov,A. S. Shemonaev, and E. S. Mandryka®
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Typical $-N curve of stress amplitude versus number of cycles to failure for two materials
(Danneman and Lefton, 2009)

VARVARVAR

load cycling
LL1 hot warm cold
start start start
LL2
X i
12 hours or less 12-72 hours 72 hours or greater
offline offine offline
load cycling hot starts warm starts cold starts

LL1 lowest load at which design SH/RH temperature can be maintained
LL2 current ‘advertised’ low load
LL3 lowest load at which the unit can remain online

Types of load cycles that a unit can experience and potential relative damage levels (Danneman
and Lefton, 2009)
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Thermal storage system for increasing plant flexibility (Schuele and others, 2012) Thermal storage system for increasing plant flexibility (variant) (Schuele and others, 2012)
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Condensate throttling for rapid response (Cziesla and others, 2009)
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