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NPcircuit—2 = Normalized pressure command 

from circuit 2 of the PTO cycle. Let 

NPcircuit—2 = 1 if there is only one circuit. 

tcycle = time of a complete cycle. 

(iii) Sum the time from complete cy-

cles (paragraph (d)(2)(i) of this section) 

and from partial cycles (paragraph 

(d)(2)(ii) of this section). 

(3) Convert the g/hr PTO result to an 

equivalent g/mi value based on the as-

sumed fraction of engine operating 

time during which the PTO is oper-

ating (28 percent) and an assumed aver-

age vehicle speed while driving (27.1 

mph). The conversion factor is: Factor 

= (0.280)/(1.000¥0.280)/(27.1 mph) = 0.0144 

hr/mi. Multiply the g/hr emission rate 

by 0.0144 hr/mi. 

(4) Divide the g/mi PTO emission rate 

by the standard payload and add this 

value to the g/ton-mile emission rate 

for the driving portion of the test. 

(e) Follow the provisions of § 1037.615 

to calculate improvement factors and 

benefits for advanced technologies. 

[76 FR 57398, Sept. 15, 2011, as amended at 78 

FR 36393, June 17, 2013] 

§ 1037.550 Special procedures for test-
ing hybrid systems. 

This section describes the procedure 

for simulating a chassis test with a 

pre-transmission or post-transmission 

hybrid system for A to B testing. These 

procedures may also be used to perform 

A to B testing with non-hybrid sys-

tems.

(a) Set up the engine according to 40 

CFR 1065.110 to account for work inputs 

and outputs and accessory work. 

(b) Collect CO2 emissions while oper-

ating the system over the test cycles 

specified in § 1037.510. 

(c) Collect and measure emissions as 

described in 40 CFR part 1066. Calculate 

emission rates in grams per ton-mile 

without rounding. Determine values 

for A, B, C, and M for the vehicle being 

simulated as specified in 40 CFR part 

1066. If you will apply an improvement 

factor or test results to multiple vehi-

cle configurations, use values of A, B, 
C, M, k d, and r that represent the vehi-

cle configuration with the smallest po-

tential reduction in greenhouse gas 

emissions as a result of the hybrid ca-

pability.

(d) Calculate the transmission output 

shaft’s angular speed target for the 

driver model, fnref,driver, from the linear 

speed associated with the vehicle cycle 

using the following equation: 

Where:

vcyclei = vehicle speed of the test cycle for 

each point, i, starting from i = 1. 

kd = final drive ratio (the angular speed of 

the transmission output shaft divided by 

the angular speed of the drive axle), as 

declared by the manufacturer. 

r = radius of the loaded tires, as declared by 

the manufacturer. 

(e) Use speed control with a loop rate 

of at least 100 Hz to program the dyna-

mometer to follow the test cycle, as 

follows:

(1) Calculate the transmission output 

shaft’s angular speed target for the dy-

namometer, fnref,dyno, from the measured 

linear speed at the dynamometer rolls 

using the following equation: 

Where:
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T = instantaneous measured torque at the 

transmission output shaft. 

Fbrake = instantaneous brake force applied by 

the driver model to add force to slow 

down the vehicle. 

t = elapsed time in the driving schedule as 

measured by the dynamometer, in sec-

onds.

(2) For each test, validate the meas-

ured transmission output shaft’s speed 

with the corresponding reference val-

ues according to 40 CFR 1065.514(e). You 

may delete points when the vehicle is 

stopped. Perform the validation based 

on speed values at the transmission 

output shaft. For steady-state tests (55 

mph and 65 mph cruise), apply cycle- 

validation criteria by treating the sam-

pling periods from the two tests as a 

continuous sampling period. Perform 

this validation based on the following 

parameters:

TABLE 1 OF § 1037.550—STATISTICAL CRITERIA
FOR VALIDATING DUTY CYCLES

Parameter Speed control 

Slope, a1 ................................ 0.950 ≤a1 ≤1.030.
Absolute value of intercept, 

⎢a0⎢.
≤2.0% of maximum test 

speed.
Standard error of estimate, 

SEE.
≤5% of maximum test speed. 

Coefficient of determination, 
r2.

≥0.970.

(f) Send a brake signal when throttle 

position is equal to zero and vehicle 

speed is greater than the reference ve-

hicle speed from the test cycle. Set a 

delay before changing the brake state 

to prevent the brake signal from 

dithering, consistent with good engi-

neering judgment. 

(g) The driver model should be de-

signed to follow the cycle as closely as 

possible and must meet the require-

ments of § 1037.510 for steady-state test-

ing and 40 CFR 1066.430(e) for transient 

testing. The driver model should be de-

signed so that the brake and throttle 

are not applied at the same time. 

(h) Correct for the net energy change 

of the energy storage device as de-

scribed in 40 CFR 1066.501. 

(i) Follow the provisions of § 1037.510 

to weight the cycle results and 

§ 1037.615 to calculate improvement fac-

tors and benefits for advanced tech-

nologies.

[76 FR 57398, Sept. 15, 2011, as amended at 78 

FR 36393, June 17, 2013] 

Subpart G—Special Compliance 
Provisions

§ 1037.601 What compliance provisions 
apply to these vehicles? 

(a) Engine and vehicle manufactur-

ers, as well as owners and operators of 

vehicles subject to the requirements of 

this part, and all other persons, must 

observe the provisions of this part, the 

provisions of the Clean Air Act, and 

the following provisions of 40 CFR part 

1068:

(1) The exemption and importation 

provisions of 40 CFR part 1068, subparts 

C and D, apply for vehicles subject to 

this part 1037, except that the hardship 

exemption provisions of 40 CFR 

1068.245, 1068.250, and 1068.255 do not 

apply for motor vehicles. 

(2) Manufacturers may comply with 

the defect reporting requirements of 40 

CFR 1068.501 instead of the defect re-

porting requirements of 40 CFR part 85. 

(b) Vehicles exempted from the appli-

cable standards of 40 CFR part 86 are 

exempt from the standards of this part 

without request. Similarly, vehicles 

are exempt without request if the in-

stalled engine is exempted from the ap-

plicable standards in 40 CFR part 86. 

(c) The prohibitions of 40 CFR 86.1854 

apply for vehicles subject to the re-

quirements of this part. The actions 

prohibited under this provision include 

the introduction into U.S. commerce of 

a complete or incomplete vehicle sub-

ject to the standards of this part where 

the vehicle is not covered by a valid 

certificate of conformity or exemption. 

(d) Except as specifically allowed by 

this part, it is a violation of section 

203(a)(1) of the Clean Air Act (42 U.S.C. 

7522(a)(1)) to introduce into U.S. com-

merce a tractor containing an engine 
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