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12 August 2006 

 
California Energy Commission  California Energy Commission 
Attn.: ACM Nonresidential Certification Attn.: Executive Director 
1516 Ninth Street, MS-26 1516 Ninth Street, MS-39 
Sacramento, CA 95814-5512 Sacramento, CA 95814-5512 
 
 
Sirs: 
 
This letter is to acknowledge the shipment of the completed application package for eQUEST and 
D2comply hereby submitted for full approval and certification as an Alternative Calculation Methods 
(ACM) to be used to demonstrate compliance with the Energy Efficiency Standards for nonresidential 
buildings as specified in Title 24, Part 1, Chapter 10, Section 10-110 of the California Code of Regulations. 
 
James J. Hirsch & Associates (JJH), a sole proprietorship (DBA for James J. Hirsch), has assembled this 
package for your review and approval in accordance with the requirements set out in the publication 
"NONRESIDENTIAL ALTERNATIVE CALCULATION METHOD (ACM) MANUAL for the 2005 
BUILDING ENERGY EFFICIENCY STANDARDS FOR RESIDENTIAL AND NONRESIDENTIAL 
BUILDINGS"  with its various updates, references and appendices.  The submitted package includes: 
 
• ACM Vendor Certification Statement (in hardcopy and on CD in PDF format) 
• Computer Runs (on CD for both reference program and ACM) 
• Compliance Supplement and User's Manuals (included in the eQUEST on-line help documents.) 
• Copy of the ACM and Weather Data (on CD and as freeware downloadable from our website) 
• CEC supplied Weather Data (included in ACM on CD and from website) 
 
You will note that two of the ACM Certification Tests cannot be simulated by the CEC’s reference 
program, but can be simulated by eQUEST/D2Comply. We have supplied a "Supplement to 
eQUEST/D2comply Certification Application" document which describes these issues in detail. 
 
The eQUEST and D2comply programs, as submitted, are available to the public as freeware.  They can be 
downloaded from our website (http://DOE2.com) at no charge.  User training and support is also 
available.  If, after eQUEST/D2comply is certified, the Commission desires to obtain the right to 
distribute the packages to the public at no charge we would be pleased to make that possible. 
 
The JJH team looks forward to the completion of the certification process by the CEC.  If any questions 
arise please contact us. 
 
Cordially 

 
James J. Hirsch

http://doe2.com/
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APPENDIX NA  NA-1 

 

CALIFORNIA ENERGY RESOURCES 
CONSERVATION AND DEVELOPMENT COMMISSION 

 
APPLICATION FOR APPROVAL OF A VENDOR-CERTIFIED ALTERNATIVE CALCULATION METHOD 

FOR USE IN DEMONSTRATING COMPLIANCE WITH THE NONRESIDENTIAL BUILDING ENERGY 
EFFICIENCY STANDARDS PER SECTION 141, TITLE 24 

OF THE CALIFORNIA CODE OF REGULATIONS 
 
 
Part I:  General Information 
 
1. Organization filing application: 
 
 Name:  James J. Hirsch & Associates                         Phone:   ( 805 ) 553-9000 
 Address:  12185 Presilla Road 
            Camarillo, CA  93012-9243                       
 
 
2. Name of person responsible for completion of this application: 
 
 Name:  Kevin Madison                                           Phone:   ( 206 ) 834-0002 
 Address:  543 NE 83rd Street  
            Seattle, WA  98115    
 
 
3. Name, Date, and Version of the Alternative Calculation Method (ACM): 
 
 Name:  eQuest and D2comply______________   Date: August 10, 2006______  
 Version:    3.6 (eQUEST) and 3.6 (D2comply)    
 
 
4. Has a previous version of this ACM ever been certified? 
 
  [ X ]  YES [   ]  NO 
 
 
5. Has this ACM been previously submitted for approval or certification? 
 
  [ X ]  YES [   ]  NO 
 
 
6. Has this ACM ever been used to analyze the energy use of a building in California? 
 
  [ X ]  YES [   ]  NO 
 
 
7. Has this ACM ever been used to determine compliance with the energy efficiency standards of California? 
 
  [ X ]  YES [  ]  NO 



 
APPENDIX NA  NA-2 

 

 
 

VENDOR CERTIFICATION OF ALTERNATIVE CALCULATION METHOD 
 
 
I/We, __James J. Hirsch      , certify that the alternative calculation method (ACM), herein designated 
                       name 
      eQUEST ___          __         ,version   _3.6  _   , dated      8/10/2006      , occupying     2,637,877_______ 
name of alternative calculation method                  version                    last saved update                            exact memory size in bytes 

and 
      D2comply _          __          ,version   _3.6  _   , dated      8/10/2006      , occupying     36,864_______ 
name of alternative calculation method                  version                    last saved update                            exact memory size in bytes 

conform to all of the requirements specified for an ACM for Commission approval listed in the Nonresidential ACM 
Approval Manual.   I/We specifically certify that this ACM successfully conforms to the test criteria for each and every 
ACM capability test in Chapter 4 of the Alternative Calculation Method (ACM) Approval Manual for the 
Nonresidential building energy efficiency standards.  Moreover, I/we certify that, to the best of my/our knowledge and 
belief, we have found no instances where this ACM would indicate compliance for a proposed building that the 
reference computer program using the reference method would indicate fails to comply with the building energy 
efficiency standards. 
 
I/We also understand that all required inputs must be available in any approvable ACM but the ACM is not required to 
model the features described by a given set of inputs.   I/We stipulate that this ACM gives the user access to the 
required inputs and that this ACM automatically warns the user when building inputs use features that the ACM cannot 
model with sufficient accuracy and automatically fails the proposed building by a margin sufficient to meet the test 
criteria for any test of that capability. 
 
 
 
 
Signed:                                         Date:      12 August 2006 
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Summary of Application 

PRODUCTS SUBMITTED FOR CERTIFICATION 
The team would like to have the following software packages certified for compliance: 

1. eQUEST: This is a full Title 24 compliance analysis package including both Building Creation Wizard and 
Detailed User Interface, DOE-2 simulation and property defaulting, compliance analysis capabilities and 
compliance form production. 

2. D2Comply: This includes a version of DOE-2 in the form of an executable (.DLL) files and a compliance 
ruleset in the form of an encrypted binary (.BIN) file that are supportable using an interface written Visual 
Basic® or other interface capable of interacting with a Component Object Model (COM). All simulation and 
compliance analysis components included in this package are compiled from the same source code files as 
similar components included with eQUEST. Within reasonable testing time constraints, this package yields 
identical results to eQUEST. The package includes all components necessary for simulation, defaulting , 
compliance analysis and compliance form production. 

The D2Comply package allows third parties to develop unique interfaces for creating DOE 2 input files and 
performing compliance analysis. Once these software combinations are certified by the Commission, any third 
party who uses one of the combinations in their ACM, would not need to perform the ACM tests to achieve 
certification of their ACM. (There are other requirements for certification such as user documentation, software 
support and compliance supplement that would have to be addressed by any third party ACM developer.) 

PERIODIC UPDATES 
The team makes periodic revisions to DOE-2 and the compliance analysis ruleset. Rarely do these revisions affect 
simulation results. Most are "bug-fixes" that improve the functionality and reliability of the program and do not 
impact results. Revisions of this type are usually denoted with a letter/number combination at the end of the version 
number (e.g.: DOE 2.2 Version 44d3). The team proposes that these periodic revisions be made available to users, 
third party developers and the Commission as certified revisions without having to be completely re-certified. We 
will provide the Commission with advanced notice and copies of software revisions prior to any general releases. 

The software version number (DOE-2 or compliance analysis ruleset) will be incremented if any software revisions 
cause significant changes in simulation or compliance analysis results. In these cases, the team will submit a new 
ACM Application for the streamlined approval as allowed in Section 1.2.2 of the ACM Manual. 

Section 

1 
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OVERVIEW OF EQUEST COMPLIANCE ANALYSIS 
The underlying concept of the eQuest/DOE 2.2 Title 24 compliance analysis feature is to enable users to generate 
performance compliance documentation for any building file created and analyzed using DOE 2.2. At this time, the 
team has submitted for approval only a portion of the DOE 2.2 simulation capabilities. The capabilities to be 
covered in the application include: 

1) minimum capabilities of any ACM, 

2) some pre-defined optional capabilities covered by the ACM Manual, and 

3) a small number of "vendor-defined" optional capabilities that are submitted along with vendor-developed 
certification tests. 

A critical issue to this ACM is how the ruleset handles features not explicitly addressed as part of our application, are 
not explicitly addressed in the ACM Manual, and are not being submitted as minimum or optional capabilities under 
this application. Equally critical to the team is being able to facilitate compliance analysis for nearly any user created 
DOE 2 input file. In many cases, the ruleset will automatically remove, replace or modify user-defined components 
and features that are not explicitly addressed in the application or the ACM Manual. In most cases, warning 
messages are posted so users are aware of building features that will not be considered in the compliance analysis. 
These “unavailable” features are documented in the eQUEST Compliance Supplement and the DOE 2.2 California 
Compliance Addenda, included with this application. Consistent with ACM Manual requirements, all DOE 2.2 
inputs that are not necessary or inappropriate for simulation of capabilities included with this application are 
automatically set to DOE 2 defaults by the compliance analysis ruleset.  

CEC DEFINED OPTIONAL CAPABILITIES 
This application covers all optional capabilities defined in the ACM Manual EXCEPT THOSE LISTED IN 
THE TABLE BELOW: 

ACM Section Capabilities Excluded from this Application 

3.1.1 Additions and 
Alterations 

Alterations 

3.1.2 Alteration or Addition 
Plus Altered Existing 

All 

3.5.2.1 Types of HVAC 
Systems and Central Plants 

Renewable Energy Sources 

3.5.2.6 Proposed System 
Types 

• Convective/radiant 

• Constant volume perimeter systems 

3.5.2.9 Equipment Efficiency Performance curve inputs for heating and cooling equipment. 
The compliance analysis ruleset will reset any user inputs to 
DOE-2 default performance curves. 

3.5.2.17 Renewables No renewables included in this application. Components are 
removed by compliance analysis ruleset. 
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In some cases, the CEC’s reference program is not capable of properly simulating certain optional capabilities 
defined in the ACM Manual. These capabilities are discussed in more detail in Section 3 and are listed below: 

• Variable speed, centrifugal chillers 
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CEC Defined Minimum Capabilities 

INTERMITTENT FAN OPERATION 
Section 2.5.3.3 of the ACM Manual requires that fan operation for systems serving residential and hotel guest room 
occupancies be simulated using INDOOR-FAN-MODE = INTERMITTENT. Unfortunately, the INDOOR-
FAN-MODE keyword is not available for many systems in DOE 2.1E, four-pipe fan coil (FPFC) in particular. The 
ACM certification test that includes residential occupancies (C22C16) utilizes FPFC systems, therefore it is 
impossible for the CEC’s reference program to simulate this test according to ACM Manual requirements. 

EQUEST and DOE 2.2 have the capability to simulate intermittent fan operation in many systems including fan 
coils and other constant volume single zone systems. The eQUEST version of test C22C16 uses intermittent fan 
operation in both the proposed and standard design simulations as required by the ACM Manual. The result of this 
difference in program capabilities is that the DOE 2.1E version of the tests shows substantially more fan energy use. 
More importantly, the eQUEST version of this test complies while the DOE 2.1E version fails by a large margin. 

In an attempt to demonstrate that eQUEST performs similarly to the reference program, we have created modified 
DOE-2.2 inputs and outputs that use continuously operating fans and compared the results to those of the 
reference program. These results, presented in the table below, show that eQUEST DOE 2.2 would meet ACM 
requirements if fans were required to operate continuously. 

Enduse Proposed Standard Proposed Standard Proposed Standard

Lights 50.10 53.10 50.10 53.10 50.10 53.10

Misc Eq 32.54 32.54 32.54 32.54 32.54 32.54

Spc Heat 26.71 41.24 33.51 51.94 37.32 56.11

Spc Cool 27.17 22.88 29.11 23.66 24.48 20.48

Ht Reject 1.20 1.34 1.38 1.51 16.45 17.71

Pumps 36.63 32.88 35.06 31.06 9.62 7.52

Vent Fans 15.83 15.33 91.56 68.23 91.62 65.69

Total 190.19 199.30 273.25 262.02 262.13 253.15

Margin -9.11 11.23 8.98

DOE 21EeQUEST DOE 22 w/Cont. FanseQEST DOE 22

Energy Use - TDV kBtu/sf

Section 

2 
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CEC Defined Optional Capabilities 

VARIABLE SPEED CHILLERS 
Test O64B12 specifies an optional capability test for “Variable Speed Drive (VSD) Chiller modeled with an EIR of 
0.2275. Review of the DOE 2.1 reference file provided by CEC staff, O64B12.DOE, showed that no input 
keywords were included in the file for the chillers, making simulation and comparison of the eQUEST/DOE 2.2 
capabilities to the reference program impossible. 

Variable Speed Drive chillers can be simulated in DOE 2.2 through the assignment of appropriate performance 
curves that account for the temperature difference between entering condenser temperature, ECWT, and leaving 
evaporator temperature, LChWT (also referred to as “lift”). This capability is only available for centrifugal chillers. 

From the DOE 2.2 Dictionary: 

“Part-load capacity reduction in a variable-speed centrifugal chiller utilizes a combination of impeller speed and 
inlet vanes. To maximize the part-load efficiency of a variable-speed centrifugal chiller, some form of condenser 
temperature relief must be employed at part-load to reduce the temperature (and pressure) differential across 
the chiller. Otherwise, the performance of a variable-speed chiller may not be significantly different from that of 
a constant-speed chiller. This is because the pressure rise across the impeller is proportional to the square of the 
impeller’s speed. If the condenser temperature never drops below the design value, then the pressure differential 
between the evaporator and condenser will remain almost constant, no significant impeller speed reduction will 
be possible, and most of the capacity reduction will be accomplished via the inlet vanes.” 

Given these considerations, below is a description of test provided for a variable-speed chiller: 

• 10 zone B building prototype with the same features (except as noted) in test F14B13 
• HVAC system features as described in the ACM Manual Appendix test O64B12 
• Centrifugal chiller with capacity and efficiency as specified in the ACM Manual Appendix for test O64B12 
• Chiller type in the Compliance subtab of the Chiller tabbed dialog set to “Centrifugal” 
• DOE 2.2 chiller property, VARIABLE-SPEED, set to “YES” 
• Temperature reset controls simulated on condenser water loop to enable chiller condenser temperature and 

pressure relief as discussed above 
• Cooling tower setpoint of 65F to allow for condenser water temperature drop as wetbulb temperature decreases 

Section 

3 
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The results from the test described above were compared against results from a test, O64B12S, using the same input 
file, except that the chiller is not variable-speed and the condenser water loop is controlled to maintain a fixed 
temperature. Summary of results from the TDV1 reports for the proposed and standard simulations are provided 
below. 

Enduse Proposed Standard Proposed Standard

Lights 108.98 108.98 108.98 108.98

Misc Eq 51.44 51.44 51.44 51.44

Spc Heat 26.83 14.31 26.83 14.31

Spc Cool 59.18 101.78 75.21 101.78

Ht Reject 2.53 0.00 2.70 0.00

Pumps 46.98 1.00 46.94 1.00

Vent Fans 24.15 19.42 24.15 19.42

Total 320.09 296.93 336.25 296.93

Energy Use - TDV kBtu/sf

Test: O64B12 - VSD Centrufugal Chiller w/ Load 
Reset Tower and CW Loop

Test: O64B12 - Fixed Speed Centrufugal Chiller w/ 
Fixed Temperature Tower and CW Loop
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ACM Certification Test Results 

Section 

4 
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Test PTa STa  DTa PTr STr DTr CR1 CR2 LITEr RECPr CR3 CR4 

A11A09 311.3 307.7 3.6 312.5 310.3 2.2 2.7 n/a 95572.9 55367.2 1.00 1.00 
A12A09 319.6 311.2 8.4 320.9 313.8 7.2 3.3 n/a 95572.9 55367.2 1.00 1.00 
A13A09 417.3 372.4 45.0 416.5 371.3 45.2 7.6 n/a 95572.9 55367.2 1.00 1.00 
A21B13 388.9 359.1 29.7 390.6 361.9 28.7 6.4 n/a 65288.2 71605.0 1.00 1.00 
A22B13 318.6 293.1 25.5 313.9 288.6 25.3 5.0 n/a 65288.2 71605.0 1.00 1.00 
A23B06 300.4 275.4 25.0 291.0 272.9 18.0 10.6 n/a 74684.1 81873.8 1.00 1.00 
A24B16 252.5 243.1 9.4 250.7 241.4 9.3 2.5 n/a 65355.6 71815.5 1.00 1.00 
A25B03 319.4 265.9 53.5 316.9 265.8 51.1 11.0 n/a 65645.0 72031.1 1.00 1.00 
A26B13 351.9 351.7 0.1 352.6 355.0 -2.4 3.2 n/a 65288.2 71605.0 1.00 1.00 
A27B16 231.2 249.3 -18.1 229.7 247.2 -17.5 n/a 3.0 65355.6 71815.5 1.00 1.00 
B11B13 540.2 500.2 40.0 529.7 490.8 39.0 7.8 n/a 151254.2 71387.0 1.00 1.00 
B12B13 551.8 506.9 44.9 540.9 497.2 43.7 8.7 n/a 151254.2 71387.0 1.00 1.00 
B13B13 587.1 485.9 101.1 579.5 478.5 101.1 16.2 n/a 151254.2 71387.0 1.00 1.00 
B14B06 584.0 478.8 105.2 557.8 469.0 88.7 30.8 n/a 171620.7 80998.1 1.00 1.00 
B15B16 464.4 396.8 67.6 454.6 391.5 63.1 15.0 n/a 151131.2 71332.6 1.00 1.00 
B21B12 474.7 452.5 22.3 461.6 444.6 17.0 8.9 n/a 151219.1 71393.5 1.00 1.00 
B22B12 475.8 448.7 27.1 464.5 441.1 23.3 8.2 n/a 151219.1 71393.5 1.00 1.00 
B23B12 455.1 450.8 4.3 446.6 443.0 3.6 2.2 n/a 151219.1 71393.5 1.00 1.00 
B24B03 401.3 413.9 -12.6 387.8 403.8 -16.0 n/a 6.8 150975.3 71299.9 1.00 1.00 
B31D12 505.5 410.3 95.3 502.0 412.3 89.7 20.0 n/a 149190.9 67879.7 1.00 1.00 
B32D12 531.1 421.8 109.3 526.4 434.6 91.8 32.3 n/a 149190.9 67879.7 1.00 1.00 
C11A10 438.8 348.5 90.3 436.4 346.1 90.3 14.5 n/a 95396.2 55278.4 1.00 1.00 
C12A10 425.2 365.6 59.5 433.1 362.8 70.3 0.7 n/a 80936.8 47790.3 1.00 1.00 
C13A10 540.4 457.4 83.0 530.0 454.6 75.4 19.9 n/a 90499.9 32596.1 1.00 1.00 
C14A10 350.9 295.0 55.9 349.8 294.2 55.6 9.6 n/a 69356.5 71564.8 1.00 1.00 
C15A10 302.1 242.6 59.5 300.9 241.9 59.0 10.4 n/a 39660.6 60906.9 1.00 1.00 
C21B10 416.1 350.8 65.3 370.6 332.1 38.5 33.6 n/a 86341.0 63849.0 1.00 1.00 
C22C16* 190.2 199.3 -9.1 262.1 253.1 9.0 n/a -18.5 53096.8 32543.0 1.00 1.00 
D11D12 416.7 405.4 11.3 413.2 402.8 10.4 3.4 n/a 149190.9 67879.7 1.00 1.00 
D12D12 440.6 404.7 35.9 437.0 402.3 34.7 7.4 n/a 149190.9 67879.7 1.00 1.00 
D13D07 429.5 381.7 47.8 425.2 381.8 43.4 12.0 n/a 154441.6 70269.9 1.00 1.00 
D14D07 456.4 381.0 75.4 451.5 381.3 70.2 16.8 n/a 154441.6 70269.9 1.00 1.00 
E11D16 146.5 131.3 15.2 145.2 130.0 15.2 3.2 n/a 41108.8 23306.4 1.00 1.00 
E12D16 153.0 139.6 13.4 151.1 137.5 13.6 2.9 n/a 41108.8 23306.4 1.00 1.00 
E13D16 175.4 165.6 9.8 171.9 161.6 10.3 2.1 n/a 41108.8 23306.4 1.00 1.00 
E14D14 193.6 173.2 20.4 190.0 172.6 17.4 6.6 n/a 46733.2 26398.2 1.00 1.00 
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Test PTa STa  DTa PTr STr DTr CR1 CR2 LITEr RECPr CR3 CR4 

E15D14 197.8 181.3 16.4 197.1 180.7 16.4 3.5 n/a 46733.2 26398.2 1.00 1.00 
E16D14 239.7 211.4 28.3 238.4 209.8 28.6 5.0 n/a 46733.2 26398.2 1.00 1.00 
E21B16 285.3 267.6 17.7 283.0 265.6 17.4 3.9 n/a 65349.3 98663.7 1.00 1.00 
E22B16 317.3 298.5 18.9 314.7 296.5 18.2 4.4 n/a 65349.3 125520.2 1.00 1.00 
E23B16 373.5 354.1 19.4 371.3 352.6 18.7 4.5 n/a 65349.3 179217.5 1.00 1.00 
E24B12 307.1 290.1 17.0 299.7 283.2 16.5 4.0 n/a 65428.9 98535.1 1.00 1.00 
E25B12 350.8 329.7 21.1 341.9 322.0 19.8 5.2 n/a 65428.9 125356.7 1.00 1.00 
E26B12 406.5 389.1 17.4 397.8 381.7 16.1 4.7 n/a 65428.9 178984.0 1.00 1.00 
F11A07 262.8 238.9 23.9 257.3 237.9 19.5 8.3 n/a 63529.9 65655.5 1.00 1.00 
F12A13 355.6 319.8 35.8 354.6 319.8 34.8 7.3 n/a 60920.6 62926.9 1.00 1.00 
F13B12 604.3 428.7 175.6 575.5 453.8 121.7 73.2 n/a 151219.1 71393.5 1.00 1.00 
F14B12 576.4 425.3 151.1 548.9 449.0 100.0 67.1 n/a 151219.1 71393.5 1.00 1.00 
F15A01 189.5 138.3 51.2 128.3 128.2 0.2 52.1 n/a 41142.1 23288.5 1.00 1.00 
G11A11 433.1 304.0 129.1 422.9 298.9 124.0 24.7 n/a 61016.6 63011.9 1.00 1.00 
G12A11 324.4 273.6 50.8 322.9 270.4 52.5 7.2 n/a 61016.6 63011.9 1.00 1.00 
G13A11 345.7 293.9 51.8 344.2 292.3 51.9 8.7 n/a 61016.6 63011.9 1.00 1.00 
G14A11 326.5 280.0 46.4 327.2 277.6 49.6 5.3 n/a 61016.6 63011.9 1.00 1.00 
G15B03 605.2 275.8 329.3 637.4 268.5 368.9 16.8 n/a 65638.8 72031.7 1.00 1.00 
G16B16 368.7 254.2 114.5 371.5 251.9 119.6 13.9 n/a 65349.3 71816.2 1.00 1.00 
O11B13 385.4 396.3 -10.8 374.3 394.7 -20.4 n/a 13.6 151260.0 71391.7 1.00 1.00 
O12B13 425.7 399.7 25.9 411.3 391.9 19.4 10.5 n/a 151260.0 71391.7 1.00 1.00 
O21B13 565.2 443.8 121.3 554.5 441.1 113.3 26.0 n/a 151260.0 71391.7 1.00 1.00 
O22B13 620.1 443.8 176.2 518.0 441.1 76.9 111.9 n/a 151260.0 71391.7 1.00 1.00 
O23B13 480.7 443.8 36.8 469.8 441.1 28.7 13.4 n/a 151260.0 71391.7 1.00 1.00 
O24B13 476.6 443.8 32.8 457.2 441.1 16.1 20.1 n/a 151260.0 71391.7 1.00 1.00 
O31A12 370.8 302.1 68.7 368.4 302.1 66.3 13.3 n/a 83981.5 48685.4 1.00 1.00 
O32A12 287.3 255.5 31.8 289.1 258.2 30.8 6.6 n/a 83981.5 48685.4 1.00 1.00 
O33A12 285.2 255.5 29.7 286.6 258.2 28.4 6.6 n/a 83981.5 48685.4 1.00 1.00 
O41B13 491.5 460.5 31.0 484.9 451.1 33.8 3.3 n/a 151260.0 71391.7 1.00 1.00 
O61B12 393.8 412.4 -18.6 348.4 404.9 -56.5 n/a 47.4 151224.9 71398.2 1.00 1.00 
O62B12 396.0 412.4 -16.4 348.5 404.9 -56.4 n/a 49.4 151224.9 71398.2 1.00 1.00 
O63B12 390.7 412.4 -21.7 357.8 404.9 -47.1 n/a 33.4 151224.9 71398.2 1.00 1.00 
O64B12 444.6 412.4 32.2 437.8 404.9 32.9 5.2 n/a 151224.9 71398.2 1.00 1.00 
O65B12 474.3 412.4 61.9 450.7 404.9 45.8 24.0 n/a 151224.9 71398.2 1.00 1.00 
O66B12 468.9 407.0 62.0 444.0 399.7 44.4 25.2 n/a 151224.9 71398.2 1.00 1.00 
O71B12 589.8 468.8 121.0 569.8 465.4 104.4 33.2 n/a 151224.9 71398.2 1.00 1.00 
O81A11 121.8 96.9 24.8 123.7 97.8 25.9 3.8 n/a 20437.0 10388.9 1.00 1.00 
O82A15 568.9 451.7 117.2 585.9 461.9 124.0 12.8 n/a 74461.2 37774.0 1.00 1.00 



A C M  C E R T I F I C A T I O N  A P P L I C A T I O N  S E C T I O N  4  

 Page 13 

Test PTa STa  DTa PTr STr DTr CR1 CR2 LITEr RECPr CR3 CR4 

O91A13 375.1 324.9 50.1 353.1 327.0 26.1 28.9 n/a 89364.7 53555.7 1.00 1.00 
O92A11 312.0 326.2 -14.2 307.8 325.9 -18.1 n/a 7.7 89505.5 53628.1 1.00 1.00 
O93A12 315.5 320.4 -4.9 311.5 320.7 -9.2 n/a 6.7 89565.7 53643.1 1.00 1.00 
O94A13 335.9 341.2 -5.3 331.9 342.2 -10.3 n/a 7.6 89364.7 53555.7 1.00 1.00 

* See Section 2 
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