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Renewable Energy Plant Control Model REPC D
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Depending on the flag RefFlag of the values

QPRatio_ref, Qref, and V¢ only one is ever used.
Because of this only one variable in PowerWorld
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If Vpu at Frequency measurement bus is less than Vfreq,
then treat state 10 as equal to FreqPUref

Qbranch2 must be the total reactive

output of the aggregated
response of the WTG or PV
inverters only as shown below.

MSS Switching Logic
anll Qupll anz: QupZ:

Tdelayl ) Tdelayzv Tmssbrkv Tout

"

MeasQFlag

MeasQbranch2 MeasFlag

MeasBranch MeasVBus|
MeasBus

MeasQbus2

emin

qvmin

IF (<Vi )

OR (@> Vérzhign) Then States @@
1 \
/ \

4 \

AY
~
\

\ ’
1 1
Freeze @@

?_Ei 5 gbranchl
Qs 1T i
dbd1,dbd2 qvmax qvrmax (
! emax
/— /_ Qext
K; 1+ 5Ty,
» - o—>»
7 | M 1+ 5Ty, 4
_/

@ ) QVFlag
qvrmin
,I

Once @ recovers between
Vi, and Vfrzhigh for Tgr,
seconds, then states unfreeze.

~
~
Se~aa

~ F fl.
Prma)?\\ req-tlag

0

1/ éV:_,P

1+ sTyeq 1 ext

PUflag

0@

SystemMVABase
ModelMVABase

If (Ffwrd_Flag = 1) then

i. (Pefd_flag = 1) and (Kig > 0) else an error is reported and Ffwrd_flag is set to 0

ii. During initialization on Plant_pref :®(Pbranch) and ®= @ - @

iii. In this case the parameters pimax & pimin and Pmax & Pmin are independent.
Else if (Ffwrd_Flag = 0) then

i. Pefd_flag and Kig can both be zero or non-zero.

ii. Model initializes the normal way, as appropriate.

jii. In this case pimax = Pmax and pimin = Pmin (this must be forced internally,

giving priority to values of Pmax/Pmin)




Each presently on-line generator will have the following.
e MVABase; : MVABase of on-line generator i

e  MWInit; : MW output in the initial condition for online generator i
e Muvarlinit; : Mvar output in the initial condition for online generator i
The model then initializes as shown in the green highlights in the following block diagram
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e  Mult,, Mult,, are updated during the simulation whenever generators connected to this model are opened or closed.

o Ifthe user sets MVABasep;q,: > 0 then this value is used and not changed during the simulation.
If the user sets MVABasep;4,: < 0 then the value will be calculated as the summation of all online generators which are used
by this REPC_D model and this calculation will also be updated during the simulation as generators are opened or closed
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Calculation of Multz and Multw to make parameters consistent
To make sense at a new steady state, MW requests should match each other, therefore following equality must be met.

(Pres)MVABase,igne = Yi—1[(Pox)MVABasey, |
At a new steady state, we ignore the T, and T, time-constants so we have

(Preso + DeltaP)MV ABaseyqn; = YR 1[(Prepi + Mult,K, DeltaP)MVABasey, |
Substitute terms from earlier.

(%m + DeltaP) MV ABase,yqn =yn_, [(% + Mult, Ky DeltaP ) MVABase |
Multiply by terms on each side
k=1[MWInit, ] + DeltaP * MVABasepqn¢ = Y h=1[MWInit, + Mult,K, MVABase,DeltaP ]
Split up the summation on the right side.
k=1[MWInit, | + DeltaP * MV ABasepqn; = Yo [MWInit, ] + Yp_,[Mult,K, MVABaseyDeltaP]

Cancel like terms. Also pull-out terms that are not a function of summation index k
DeltaP * MVABasey g = DeltaP = Mult, ¥it_4[K, MVABasey]
Cancel out the DeltaP terms and solve for Mult, and we have a requirement the following is met.

MVABaseyant
Mult, = = plan
i=1[KzkMVABasey]

Added in November 11, 2025 patch to Simulator 24

The REPC_D model was created to send reactive power reference signals to downstream generators. If the electrical control models
REEC_* for generators in the plant are configured to expect voltage reference signals then the REPC_D model as described above will not
work. Using Kw* factors to divide up a voltage signal does not make any sense. To accommodate the use of this model with a plant
controller sending voltage reference signals, a user can enter negative values for Kw1, Kw2, etc... for all downstream generators in this
model. If all active Kw* values are negative, PowerWorld will interpret this as an indication that all downstream generators are expecting
a voltage reference signal. If this model is configured for use with 3 generators, the user needs only to enter Kw1, Kw2, and Kw3 as
negative values. When PowerWorld sees all negative Kw* values, the initialization of the multiplexor will change to the following:

e All Kw* treated as 1.0

Calculated Average of initial voltage output
e Multw treated as 1.0

D=1V okin;]
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e Qref*set equal to the -, - Qrefo H% L MVol
wil
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reference Vo* n Up to 50 devices D
Q Mult,, .
e Qref0 set equal to the ext =10 Vonumie = Qpopn
average of the Note: Expectation is Vo1, Vo2, ... Von
downstream voltage are all similar, but this is not required 1 >y
>V on
reference signals at Used when downstream generators are accepting a voltage signal 1+ 5T

initialization
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