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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.

RAMPup =

{

u11 + nu12 if n < 500 MW
u21 + nu22 if n ≥ 500 MW

(1)

u11 = 0.006038

u12 = −0.000003840

u21 = 0.004573

u22 = −0.0000009099

RAMPdown =

{

d11 + nd12 if n < 500 MW
d21 + nd22 if n ≥ 500 MW

(2)

d11 = 0.006783

d12 = −0.000004314

d21 = 0.005138

d22 = −0.000001022

where n is the nameplate capacity of the generator.
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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]

Oil/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 [3]
Pumped Hydro – > 100 [5]

Table 1: Generator Ramp Rates by Size and Type
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