
 

 

December 20, 2023 

 

California Air Resources Board 
Hydrofluorocarbon Reduction 
1001 I Street, Sacramento, California 95814 
HFCReduction@arb.ca.gov 
 
VIA EMAIL 

 

 Re: Variance Application Submission and Trade Secret Protection   

 

To Whom It May Concern:  

SMC Corporation of America (SMC) is pleased to resubmit this variance request to the 
California Air Resources Board (CARB) regarding Prohibitions on Use of Certain 
Hydrofluorocarbons in Stationary Refrigeration, Stationary Air-conditioning, and Other End-
Uses. 

SMC is a global manufacturer headquartered in Tokyo, Japan, with significant operations in the 
United States, Europe, and China. SMC manufacturers chillers and other temperature control 
equipment to provide thermal stability for applications in industrial and applied sciences, such as 
laser cutting, welding, marking, and plastic injection molding. SMC equipment also is used in a 
range of lab science and analytical applications, such as mass spectrometry, gas chromatography, 
MRIs, CT scanners, and radiation therapy machines and other medical equipment. 

SMC’s equipment is highly customized, with 110 models of its thermo-chillers for general 
industrial applications and 80 models of its thermo-chillers for semiconductor manufacturing 
processes. SMC also manufactures 98 models of air dryers. To date, as refrigerants, SMC has 
relied upon R-134a, R-404A, R-407C, and R-410A.  

SMC is strongly committed to the global phase down of HFCs pursuant to the Kigali 
Amendment to the Montreal Protocol, the American Innovation and Manufacturing Act of 2020 
in the United States, and the laws and regulations in the State of California.  

As SMC works diligently to transition to lower GWP refrigerants, SMC seeks a temporary 
variance for the reasons set forth in the enclosed application.  

As part of the information submitted to CARB for this variance, SMC is asserting that the 
specified items in the enclosed application and the attachments listed below are proprietary and 
constitute trade secrets within the meaning of California Government Code Section 7924.510, 
which states that “trade secrets are not public records ... .”  

https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=GOV&division=10.&title=1.&part=5.&chapter=3.&article=2.
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A “trade secret” is defined under Section 7924.510(f) as including any “formula, plan, pattern, 
process, tool, mechanism, compound procedure, production data, or compilation of information 
which is not patented, which is known only to certain individuals within a commercial concern 
who are using it to fabricate, produce, or compound an article of trade or a service having 
commercial value and which gives its user an opportunity to obtain a business advantage over 
competitors who do not know or use it.” 

The information contained in these documents, including equipment and emissions data is 
carefully guarded information about SMC products that, if known to the public, would create a 
business advantage for SMC competitors and be highly damaging commercially to SMC.  

We also will note that the equipment and emissions data are presented here for purposes of 
calculating emissions and, per Section 7924.510(d)1 and, for purposes of Question P, Section 
7924.510(e)2, thus remain under trade secret protection.  

Accordingly, SMC is submitting the specified items in the enclosed application and the 
attachments to CARB as trade secrets and respectfully requesting that they not be disclosed to 
the public or otherwise made available to the public:  

• Responses to Questions I, J, L, N, P, and Q (application) 

• SMC Variance Refrigerant Transition Plan Overview (attachment) 

• SMC Variance Component Unavailability (attachment) 

Thank you for your time and attention to these matters. Please do not hesitate to contact me 
directly if I can provide any further information or answer any additional questions.  

 

Sincerely, 

 
Taira Omiya 
Design Engineering Manager 
SMC Corporation 
10100 SMC Boulevard 
Noblesville, IN 46060 
Tel. 317-688-0582  |  Email. tomiya@smcusa.com 

 
1 Section 7924.510(d) of the California Government Code states: “Data used to calculate emission data are not 
emission data for the purposes of this subdivision and data that constitute trade secrets and that are used to calculate 
emission data are not public records.” 
2 Section 7924.510(e) of the California Government Code states: “Data used to calculate the costs of obtaining 
emissions offsets are not public records.” 

 

 
 

Page 2 of 2 

ignition of A2L refrigerants from electrical parts/devices and hot surfaces, the detection system 
for A2L refrigerants, the manual of operation, service, and installation, the warning labels and 
markings, and the competence of personnel. 

For R-32, R-454A, and R-454B, although these have higher GWPs than some of the other 
alternatives listed, SMC believes they should be approved for use in IPR Chillers given the 
significant complexities of the refrigerant transition and the need to preserve as many refrigerant 
options as possible.  

As noted above, SMC designs and builds 190 models of IPR Chillers, many of which are highly 
customized for specific applications. It is challenging to anticipate every potential issue that may 
arise as SMC transitions to lower GWP refrigerants. Allowing as many options as possible (after 
higher GWP refrigerants are no longer available) is essential to managing the commercial and 
technical risks associated with such significant changes in equipment design and refrigerant 
technology. 

Thank you for your time and attention to these matters. Please do not hesitate to contact me 
directly if I can provide any further information or answer any additional questions.  

 

Sincerely, 

 

  
Taira Omiya 
Design Engineering Manager 
SMC Corporation 
10100 SMC Boulevard 
Noblesville, IN 46060 
Tel. 317-688-0582 
Email. tomiya@smcusa.com 
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I. MTBF(Mean Time Between Failure) 
1. Target MTBF 

1.1. How to calculate target MTBF 

Target failure rate of equipment to form Thermo-chiller(HRLE series) shall be assumed and 

calculated based on values from reliability test result, values submitted by parts manufacturer, 

result obtained from operating field. 

 

    Target failure rateλ＝λ1＋λ2＋λ3＋λ4＋………＋λn  
    Target MTBF＝1/λ 

 

    Target failure rate of λ1,λ2,λ3,λ4,………,λn：n pcs. of component 

 

 Please be noted that values of this MTBF and failure rate are values when the 

Thermo-chiller receives periodic maintenance according to its maintenance standard.  

They do not guarantee the reliability of the thermo-chiller. 

 

1.2. Calculation result of target MTBF 
Table 1  Target MTBF and target failure rate(HRLE***-A-**-*) 

Item 
Applicable models 

Remarks 

HRLE***-A-**-* 

Number Block 

Target 

MTBF 

(h) 

Failure rate 

(ppm) 

1 
Circulating fluid 

circuit 
153,400 6.52 

Refer to page 2 

(Table 3) 

2 Refrigerant circuit 164,700 6.07 
Refer to page 2 

(Table 4) 

3 Facility water circuit ― ― ― 

4 Electric circuit 1,087,000 0.92 
Refer to page 3 

(Table 6) 

Total 79,900 12.51 ― 

 
Table 2  Target MTBF and target failure rate(HRLE***-W-**-*) 

Item 
Applicable models 

Remarks 

HRLE***-W-**-* 

Number Block 

Target 

MTBF 

(h) 

Failure rate 

(ppm) 

1 
Circulating fluid 

circuit 
153,400 6.52 

Refer to page 2 

(Table 3) 

2 Refrigerant circuit 197,200 5.07 
Refer to page 2 

(Table 4) 

3 Facility water circuit 8,333,300 0.12 
Refer to page 3 

(Table 5) 

4 Electric circuit 1,087,000 0.92 
Refer to page 3 

(Table 6) 

Total 86,000 11.63 ― 



I  MTBF(Mean Time Between Failure)                           DOC1005162                                                                                                           

  

- 2 - 

 
Table 3  Target failure rate of component(Circulating fluid circuit Block) 

Number Description of component 

Target 

Failure 

rate 

(ppm) 

Failure Mode 

A1 Tank 0.01 Crack, Leakage, Stain, Foreign matter 

A2 Level switch 0.10 Crack, Malfunction 

A3 Pump 5.00 
Corroded fluid, Locked rotor, Abrasion, 

Current leakage, Insulation failure 

A4 
Temperature sensor  

(for CH1 discharge) 
0.10 Short-circuit, Broken wire, Opened wire 

A5 
Temperature sensor  

(for return port) 
0.10 Short-circuit, Broken wire, Opened wire 

A6 
Temperature sensor  

(for CH2 discharge) 
0.10 Short-circuit, Broken wire, Opened wire 

A7 Pressure sensor 0.10 Short-circuit, Broken wire, Opened wire 

A8 Hose and fitting 0.01 Leakage, Deformation 

A9 Heat exchanger (CH1) 0.50 Freezing, Clogging, Stain 

A10 Heat exchanger (CH2) 0.50 Clogging, Stain 

Block as a whole (Total) 6.52  

 

 
 

Table 4  Target failure rate of component(Refrigerant circuit Block) 

Number Description of component 

Target 

Failure 

rate 

(ppm) 

Failure Mode 

B1 Copper tube 0.01 Leakage 

B2 
Electronic Expansion 

Valve (for CH1 cooling) 
0.15 Locked 

B3 
Electronic Expansion 

Valve (for CH1 heating) 
0.15 Locked 

B4 
Electronic Expansion 

Valve (for CH2 heating) 
0.15 Locked 

B5 
Pressure sensor 

(high pressure side) 
0.10 Short-circuit, Broken wire, Opened wire 

B6 
Pressure sensor 

(low pressure side) 
0.10 Short-circuit, Broken wire, Opened wire 

B7 Thermistor sensor 0.10 Short-circuit, Broken wire, Opened wire 

B8 Pressure switch 1.00 Locked, Operating failure 

B9 Refrigerant compressor 3.00 
Abnormal vibration, Locked rotor, Current leakage, 

Dew condensation, Dew icing 

B10 Air-cooled condenser 0.01 Clogging 

B11 
Fan motor 

(for air-cooled type) 
1.00 Locked rotor, Insulation failure 

B12 Refrigerant filter dryer 0.10 Clogging 

B13 Heat exchanger (CH1) 0.10 Freezing, Clogging 

B14 Heat exchanger (CH2) 0.10 Clogging 

Block as a whole (Total) 6.07  
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Table 5 Target failure rate of component(Facility water circuit Block) 

Number Description of component 

Target 

Failure 

rate 

(ppm) 

Failure Mode 

C1 Water-cooled condenser 0.10 Clogging 

C2 Water regulator 0.01 Abrasion of valve 

C3 Piping and fitting 0.01 Leakage 

Block as a whole (Total) 0.12  

 

 
Table 6  Target failure rate of component(Electric circuit Block) 

Number Description of component 

Target 

Failure 

rate 

(ppm) 

Failure Mode 

D1 Main breaker  0.05 Operating failure, Abnormal heating 

D2 Noise filter 0.01 Insulation failure, Abnormal heating 

D3 Magnetic contactor 0.50 Operating failure, Abnormal heating 

D4 Circuit protector 0.01 Operating failure, Abnormal heating 

D5 DC power supply 0.10 Abnormal output voltage 

D6 Power switch 0.01 Operating failure 

D7 Board (controller) 0.01 Operating failure 

D8 Board (for display) 0.01 Operating failure 

D9 Inverter (for refrigerant compressor) 0.10 Operating failure, Abnormal heating 

D10 DC reactor (for refrigerant compressor) 0.01 Insulation failure, Abnormal heating 

D11 Inverter (for pump) 0.10 Operating failure, Abnormal heating 

D12 Program 0.01 Control failure 

Block as a whole (Total) 0.92  
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1.3. Block Diagram 

 

□ Block Diagram Explanatory of Figure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Letter: Components 

Number: Mounting 

method 

Solid line: 

Mounted/bonded part 

Opened wire: Contact 

part [not bonded] 

 

Components 

A  

B  

C  

D  

E  

F  

G  

H  

I  

J  

Mounting method 

1  

2  

3  

4  

5  

6  

7  

8  

 

 

 

 

1.4. Circulating fluid circuit Block 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

「冷凍回路」ブロックの詳細

は P.5による。 

Please refer P.5 for details of 

[Refrigerant circuit] block 

 

Please refer P.5 for details of [Electric 

circuit] block 

 

Please refer P.5 for details of 

[Facility water circuit] block 

 

Please refer P.4 for details of 

[Circulating fluid circuit] block 

Circulating fluid 
circuit 

 

Electric circuit 

Refrigerant circuit Facility water 
circuit 

A3：Pump

A2：Level switchA：Circulating fluid circuit A1：Tank

A7：Pressure sensor

A6：Temperature sensor (for CH2 discharge)

A4：Temperature sensor (for CH1 discharge)

A5：Temperature sensor (for return port)

A8：Hose and fitting A9：Heat exchanger（CH1）

A10：Heat exchanger（CH2）
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1.5. Refrigerant circuit Block 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.6. Facility water circuit Block 

 

 

 

 

 

 

 

 

1.7. Electric circuit Block 

 

 

 

C1：Water-cooled condenser

C2：Water regulator

C3：Piping and fitting

C：Facility water circuit

B：Refrigerant circuit B1：Copper tube

B13：Heat exchanger (CH1)

B14：Heat exchanger (CH2)

B2：Electronic Expansion Valve

　　(for CH1 cooling)

B3：Electronic Expansion Valve

　　(for CH1 heating)

B4：Electronic Expansion Valve

　　(for CH2 heating)

B6：Pressure sensor (low pressure side)

B5：Pressure sensor (high pressure side)

B7：Thermistor sensor

B9：Refrigerant compressor

B10：Air-cooled condenser

B11：Fan motor (for air-cooled type)

B12：Refrigerant filter dryer

B8：Pressure switch

D10：DC reactor

　 　(for refrigerant compressor)

D9：Inverter

　　 (for refrigerant compressor)

D11：Inverter  (for pump)

D6：Power switch

D7：Board (controller)

D：Electric circuit D1：Main breaker

D2：Noise filter

D3：Magnetic contactor

D4：Circuit protector

D5：DC power supply

D12：Program

D8：Board (for display)


	01 - SMC Variance Cover Letter.pdf
	02b_print.pdf
	05 - SMC Variance MTBF-Calc_DOC1005162.pdf

