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NOMENCLATURE

enthalpy of steam entering HP (Btu/1b)

enthalpy of steam entering LP (Btu/1b)

enthalpy of steam leaving HP (Btu/1b)

enthalpy of steam leaving LP (Btu/1b)

effective LP extraction enthalpy (Btu/1b)

hotwell enthalpy (Btu/1b)

enthalpy of condensate leaving top LP heater (Btu/1b)
enthalpy of condensate leaving HP heater (Btu/lb)
enthalpy of boiler extraction (Btu/1b)

enthalpy of superheat spray (Btu/1b)

effective enthalpy of HP extraction (Btu/1b)

HP miscellaneous extraction enthalpy (Btu/1b)

reheat spray enthalpy (Btu/1b)

- LP miscellaneous extraction enthalpy (Btu/1b)

makeup enthalpy (Btu/1b)

miscellaneous condensate in enthalpy (Btu/1b)

- miscellaneous condensate out enthalipy (Btu/1b)

condenser flow (1b/1b)

effective LP extraction flow (1b/1b)
effective HP extraction flow (1b/1b)
feedwater flow (1b/1b)

throttle steam flow (1b/1b)

cold reheat flow (1b/1b)

hot reheat flow (1b/1b)

condensate flow to LP heaters (1b/1b)
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condensate flow to HP heaters (1b/1b)
reheat spray flow (1b/1b)
superheat spray flow (1b/1b)

- miscellaneous HP extraction flow (1b/1b)

boiler extraction flow (1b/1b)

- miscellaneous LP extraction flow (1b/1b)

hotwell makeup flow (1b/1b)

miscellaneous condensate in flow (1b/1b)

- miscellaneous condensate out flow (1b/1b)

condenser flow (1b/hr)

effective LP extraction flow (1b/hr)
effective HP extraction flow (1b/hr)
feedwater flow (1b/hr)

throttle steam flow (1b/hr)

cold reheat flow (1b/hr)

hot reheat flow (1b/hr)

condensate flow to LP heaters (1b/hr)
condensate flow to HP heaters (1b/hr)
reheat spray flow (1b/hr)

superheat spray flow (1b/hr)
miscellaneous HP extractions (1b/hr)
boiler extraction flow (1b/hr)
miscellaneous LP extraction flow (1b/hr)
hotwell makeup flow (1b/hr)
miscellaneous condensate in flow (1b/hr)
miscellaneous condensate out flow (1b/hr)
energy added by pumps (Btu/1b)



APPENDIX A

FINITE DIFFERENTIAL APPROACH TO LOSS CALCULATION

Data Inputs (From Heat Balances, Target Values)

Hy 7 HPE hout
Hy D Hyp h
H $S LPE PX
h hs H, pg LOAD
H RS MU LOSS
Hyp hys IN

he BE h o

hy ¢ Hg ouT

Initial Calculations

R =D (hye = he)/(Hyp - he)
F=D-BE+SS

G =F -R - HPE

H=6+RS

N=H-Z-LPE

Q=2+M
T=0Q+IN+N-OUT -SS - RS
HPE + LPE + OUT + BE = MU + IN
Wy = 0/1

Wy = T/1

Wgg = SS/1

Wos = RS/I

Moy = OUT/Z

G-6 10-A1



Woy = IN/Z

IN
D/1

=
1]

hg= (Wo /W) h, }

jm
{
1

e ™ | T-Ty /W)
h'(wn+“ss+wRS)
Ly (Wg/Wp)hgg* (Wag/Wr)hpe* (W OUT/wT) our” (Wyn/Wr)hpy WT
(he = (WM h)
I+ ((Wyr + W * Wps = Wyy)/(Wp - Wg))

HTRATE = [F(Hy=hy o) +H(H,-H )#SS(h, c-hoc)+RS(H, -h _ )+BE (Hpe-h, ) ]/LOAD

My (Hy=he) /TN (Hp=he) = Ho=h )]

-
{

= [Wp(Hp=hpe) Wy (Hy=H, )W g (hy e=hgg) +Hpg (Hy =Ry o) +Wpe (hpe=hy ) 1/

[We (Hymhy o) +H, (H -H ) +W

F(Hy-hpe ss(Mpghgg) Mg (H, Ny ) *Wge (Hge-hy )= (H =h )]

6, = (r.=1)(Hy=H ) (H -h

, £/ (Hy=he) (H=hy o)

C = (r/r-1)(6./1-G )

For ASS
Assume load is constant.
AT = =ASS

MR = AT (hy c=he) /(Hyp-hy o)

AF = AR

G-6 10-A2



%AHR = [ OF (H ) + 4SS (h )] 100/(LOAD) (HTRATE)

2" bf bf” SS
For ARS

Assume Toad is constant.

AT = ~aRS (1 - (he :E))(l - (:bfhzi))
MR = AT(hpe=he) /(Hyp=hye)

AF = AT + AR

M = AT + MRS

R = [8F(Hy=hyc) + 8H(H;-H ) + SRS(H -h_ )] 100/(LOAD) (HTRATE)

For ABE

Assume load is constant.

(h )
AT = aBE/(1 - Tﬁgi‘ﬁf‘y)
HP b
= aT{hyemhe) /(Hyp=hy¢)
oF = AT + 4R - 4BE

%MHR = [AF(HZ-hbf) + ABE(HBE'-hbf)] 100/(LOAD+LOSS) (HTRATE)

For AHPE

Assume AF = 0



AD =0
AT =0
AR =0
AH = -AHPE

H ))/(3412.5)(LOAD+LOSS)]

IHR = - [((HI—HC) AH - AHPE (Hyoe'-H,

[AH(H,-H )/(LOAD+LOSS ) (HTRATE)] 100

For LPE

Assume AF =0

AD = 0
AT =0
AR =0
AH =0

AN = =ALPE(he=h ) /(H -h.)

%AHR = [ALPE (M pc'-H_) + ON(H,-H )] 100/(3412.5)(LOAD+LOSS)

For OUT
Assume AF =0

AD =0

6-6 10-A4



AT =0
AR =0
AH =0
hf-hC
AN = AOUT(hf-hc)(l - ﬁ;:ﬁ;)/(He-hc)

%HR = [AN(H_-H_) 100]/(3412.5) (LOAD+LOSS)

For AIN

Assume AF = 0

ABE = YBE AIN
AHPE = YHPE AIN
ALPE = YLPE AIN
AOUT = YOUT AIN
%0HR = %AHRBE + %AHRHPE + %AHRLPE + %AHROUT
For AMU
Assume AF =0
ABE = XBE AMU
AHPE = Xypg AMU
10-A5
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HPE
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