Active Power Ramp Rates

University of Wisconsin-Madison

June 11, 2013

Equations (1) and (2) from [1] are used to estimate generator active power ramp up
and ramp down rates, respectively, as functions of nameplate capacity.

w1 +nupg  if n < 500 MW (1)
Ugy + Ny  if > 500 MW

u1; = 0.006038

u12 = —0.000003840

ug; = 0.004573

Uge = —0.0000009099

RAMP,, = {

di1 +ndyy it n < 500 MW (2)
dayy + ndsy it n > 500 MW

dy; = 0.006783

dy2 = —0.000004314

dy; = 0.005138

daye = —0.000001022

RIAAl\/IPdown = {

where n is the nameplate capacity of the generator.



For additional reference, Table 1 shows typical ramp rates for a variety of generator

sizes and types.

Unit Type Unit Size (MW) | Ramp Rate (MW /minute) | Reference
Oil/Steam 12 1 2]
Oil/Steam 100 7 2]
Oil/Steam 197 3 2]
0il/CT 20 3 2]
Coal/Steam 76 2 2]
Coal/Steam 155 3 2]
Coal/3 Steam 350 4 2]
Nuclear 400 20 2]
Nuclear (PWR) — 1 to 3 percent per minute [4]
Gas CT (typical) - 15 to 25 3]
Gas CT (new GE) 510 50 13]
Pumped Hydro — > 100 5]

Table 1: Generator Ramp Rates by Size and Type
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