Analysis of Mean Maximal Power in Cycling with a
modified Critical Power model allowing for a
variable Anaerobic Work Capacity
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The Monod-Sherrer CP model

!

W
P(t) = CP+T
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Poole’s recipe

3 or more tests at power
levels leadig to exhaustion in
1 —10 minutes

The 3’ All-out test
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Major problems with the standard CP
model and a short testing protocol

The zero-time catastrophy: Infinite Power ?

CP is not sustainable for long times

CP > Ppiss

CP does not predict performance in long GT climbing
stagesor 1T

How to apply to Real-time wide range performance
data? Mean Maximal Power , Record Power Curve...



The Modified CP model
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Effective Anaerobic Capacity = Werr(t) = (P(t) — CP)t




Relevant parameters of The Modified CP model

CP = Critcal Power, limit between non-fatigeable and fatigueable efforts.
W’ = Maximal value of Anaerobic Capacity in excess of CP

MAP = Maximal Aerobic Power, assymptotic value for short efforts

P..« = Maximal Sprinting Power att =0

T = Time constant of declining sprinting power.

Tscp = Minimal duration for availaility of W’

SCP = Supercritical Power (M. Puchowicz)
W _«(t) = Effective Anaerobic work available



Power W/kg

16

—
N

—
(W

—
-

oo

8]

Season Record Power Curve

CP =4.97 W/kg -
SCP =6.79 W/kg
MAP = 7.69 W/kg
Pmax = 21.7 W/kg
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[W_, t] or F-Plot
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[W.¢, P] or VC-Plot
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Some results

CP W’ MAP W’s | Pmax SCP T scp
W/kg | ki/kg | W/kg | ki/kg | W/kg W/kg

Climber 507 169 590 024 16.6 23.0 5.97
Male

Climber 5.04 1.35 6.50 0.19 16.5 19.2 6.23 19
Male

Sprinter  4.31 2.25 563 0.32 23.6 18.0 5.52 31
Male

Allround 510 0.34 543 021 153 220 6.13 54

Female
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Critical Power Model
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Conclusions

Well-chosen MMP data can be used for Performance
Analysis

Extended CP-model describes the full MMP data
Pmax, MAP and t describe sprinting performance
CP, W’ and SCP describe endurance performance
W’ 4 is constant in the power zone CP <P < SCP
W’ drops to O for P > SCP



