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1. Objective 

 

To assess the compliance with the series of standards NFPA 130 and BSS 7239 for a product designed by the 

manufacturer, HANWHA TECHWIN CO., LTD.  The assessment was conducted based on the information 

provided by the manufacturer. 

 

 

2. Client Information 

 

Company Name: HANWHA TECHWIN CO., LTD. 

Company Address: 6, Pangyo-ro 319 beon-gil, Bundang-gu, Seongnam-si, Gyoenggi-do, 13488, Korea 

 

 

3. Reference Standard 

 

NFPA 130 – Standard for Fixed Guideway Transit and Passenger Rail Systems 

ASTM E162 – Standard Test Method for Surface Flammability of Materials Using a Radiant Heat Energy Source 

ASTM E662 – Standard Test Method for Specific Optical Density of Smoke Generated by Solid Materials 

BSS 7239 – Test Method for Toxic Gas Generation by Materials on Combustion 

IEEE 1202 – IEEE Standard for Flame-Propagation Testing of Wire & Cable 

ANSI/UL 1685 – Standard for Vertical-Tray Fire-Propagation and Smoke-Release Test for Electrical and Optical-

Fiber Cables 

 

 

4. Product Information 

 

The product under assessment is a network camera designated “XNV-6013M”.  This product is made by 

HANWHA TECHWIN CO., LTD. 

These products are developed and designed for application in rolling stock.  The enclosure (top and bottom 

cover) is made of aluminum parts.  The dome cover consists of glass.  The product contain the following 

functional components including printed circuit boards, and other miscellaneous materials inside the enclosure. 

They also have one cable assembly for communication. 

The overall dimension of the products is 126.8mm x 104.4mm with 72.4mm height. 

The total mass of the products is 480.1g. 

This product will be installed on the ceiling of rolling stocks.  Only the front face will be exposed to a passenger 

area.  While multiple number of the products can be used in one vehicle, each product will be installed 

separately. 

The diagram of “XNV-6013M” is shown in Figure 1.  The breakdown structure of the product with the part list 

is shown in Figure 2. The part list with the information of each mass is shown in Table 1. 
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Figure 1: Diagram of “XNV-6013M” 
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Figure 2: Breakdown Structure of “XNV-6013M” with Part List  
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Table 1: Part List of “XNV-6013M” with Information of Each Mass
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This product establishes a network connection through the cable assembly shown in Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Detail of Cable Assembly 

 

 

5. Assessment 

 

In accordance with Chapter 8 of NFPA 130 (“Vehicles”), assessment was conducted to determine which 

parts/materials should be subject to flammability testing, what kind of testing should be done for each 

part/material, and whether the test results pass the criteria stipulated by the standard. 

 

1) Dome Cover: 

Dome cover is made of glass, which is incombustible, and therefore no need to be assessed. 

 

 

2) Coating of aluminum enclosure: 

The outer cover and cabinet are coated by certain organic painting.  See Table 2 for more detail; 

 

  

Inside Outside 
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Table 2: Detail of Painting 

Part Name CASE-TOP, SNV-L6014RM;ADC12 

Specification of Aluminum Plate Thickness: 2mm 

Specification of Coating <Under coat> 

821KA-WJS-1193 (AKZO Nobel) 

Color: White 

<Top coat> 

822KA-WJS-8635 (AKZO Nobel) 

Color: Ivory 

 

Thickness: 20-25 um in total 

 

This part can be considered as “component box”.  According to Table 8.4.1 of NFPA 130, ASTM E162 

(Surface flammability testing) and ASTM E662 (smoke emission testing) were selected to demonstrate the 

compliance with the standard requirement.  Refer to the following extract from the standard; 

 

 

 

Also, based on the general practice in the North-American railway industry, toxicity testing was conducted 

in accordance with BSS 7239 in addition to the surface flammability (ASTM E162) and smoke emission 

(ASTM E662) testing.  The typical practice in the aircraft industry was used as the criteria of toxicity.  

Refer to the following table; 
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Table 3: Measured gas types and typical acceptance criteria 

Gas Type Acceptance Criteria 

CO ≤ 3500 ppm 

HCN ≤ 150 ppm 

HF ≤ 200 ppm 

HCl ≤ 500 ppm 

SO2 ≤ 100 ppm 

NO2 ≤ 100 ppm 

 

The test results are summarized in Table 4.  For more detail, refer to the test reports issued by Chemitox, 

SGS Govmark and Herb Curry, all of which are ISO 17025 accredited for the relevant testing (Appendix 2). 

 

Table 4: Test results for Painting 

Test Parameter Test Results Evaluation Report Number 

Is 0 Compliant 190080-RP 

(Chemitox) 

Ds (1.5) 0 in flaming mode 

0 in non-flaming mode 

Compliant 3-30423-0 

(SGS Govmark) 

Ds (4.0) 7 in flaming mode 

0 in non-flaming mode 

Compliant 3-30423-0 

(SGS Govmark) 

Toxicity Emission of all gases within acceptance criteria 

in both flaming and non-flaming mode 

Compliant IB19011 

(Herb Curry) 

 

The client has confirmed that the compositions of CASE-TOP-XNV-6013M;ADC12 and CASE-TOP, SNV-

L6014RM;ADC12 are identical.  Therefore, the coating material is considered as complying with the 

requirements of NFPA 130. 

 

 

3) Cable Assembly: 

NFPA 130 requires all cables to be compliant with the following requirements; 

 

 

In this project, the cable assembly was not tested because the client stated that they cannot prepare the 

required length of cable for both FT4/IEEE 1202 and ANSI/UL 1685.  Therefore, the compliance of the 
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cable has NOT been demonstrated in this assessment report. 

However, there would still be a possibility that this cable can be used in railway vehicles by referring to 

Clause 8.4.2 of NFPA 130.  See also the following extract from the standard; 

 

 

 

For the product under assessment, the cable can be considered as producing very low contribution to fire 

hazard based on the following assumptions; 

- While multiple number of the products can be used in one vehicle, each product will be installed 

separately.  

- The total number of the products installed in a vehicle will be quite limited according to the purpose of 

the product’s application (i.e. a specific area within railway vehicles is surveilled by one product). 

- The mass of the cable assembly is very small (57g per the information in Table 1). 

- The cable assembly itself will not be exposed to passenger area (i.e. it will be hidden behind ceiling 

panel). 

With those taken into consideration, it is thought that there would be cases where users of the product 

accept the use of this cable assembly not demonstrating the compliance. 

 

 

4) Other miscellaneous combustible materials: 

There are other miscellaneous materials which are combustible.  However, all those materials are very 

small (i.e. surface area less than 100cm2), and except for the labels, are covered by the already assessed 

compliant parts.  This means that they are considered as not critical and not likely to contributing to 

development of fire.  For the labels, although they are exposed, the testing can be omitted by applying 

the following exception stated in NFPA 130; 

 

 

Therefore, those materials can be considered as complying with the requirement of NFPA 130 without any 
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additional testing and evaluation, assuming an appropriate fire hazard analysis demonstrates that they 

will not contribute materially to fire growth in end use configuration. 

 

6. Verification of compliance with NFPA 130 and BSS 7239 

 

According to the assessment described in Item 5, the compliance with NFPA 130 for the relevant product has 

been verified only in case where a fire hazard analysis based on actual end use application allows the cable 

assembly not to be evaluated. 

 

With regards to BSS 7239, it has been verified that the concentration of all emitted gases are within the 

acceptance criteria shown in Table 2 in both flaming and non-flaming mode. 

 

IMPORTANT NOTE: the acceptance criteria can vary depending on customers’ specifications.  In this 

report, verification has been conducted only based on the criteria typically used in the aerospace industry. 

 

 

7. Assessment conducted by 

 

Hiroaki Fujioka (Mr.) – Vice President of International Business Department 

Chemitox Inc. 

 

 

8. Revision History 

 

Revision date: April 1, 2019 

Content of revision: “for Model “XNV-6013M“” has been added to the title of the report on Page 1.  The color 

of top coat in Table 4 has been corrected Gray to Ivory.  A description regarding compositions of CASE-TOP-

XNV-6013M;ADC12 and CASE-TOP, SNV-L6014RM;ADC12 has been added in Page 8. 

 

 

Validity of this assessment report: 

This assessment is based on the information provided by the manufacturer at the time of work.  If any of the information is changed, or there is any 

additional information to be assessed, re-assessment may be required. 

This assessment is based on the requirements of NFPA standard at the date of the contract.  If any parts in the standard are revised or amended in any 

way subsequent to that date, care must be taken to ensure that this assessment is not invalidated by those revisions or amendments.   

The results of this assessment depend on the precision of the information provided by the manufacturer.  If there is anything incorrect and/or insufficient 

in terms of the information which is critical for the evaluation, this assessment may be invalid. 

This assessment is intended only to check the compliance with the standards for the design of the vehicles.  Chemitox, Inc. shall not be liable for any 

damages and/or costs incurred as a result of incidents, defects or other similar situations in service whether in contract, tort (including negligence), 
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breach of statutory duty or otherwise for any loss of profit, loss of business, loss of market, loss of contract, damage to goodwill, loss of anticipated 

savings, loss of revenue, loss or damage incurred as a result of third party claims or any indirect or consequential loss howsoever caused. 

This report may not be copied/reproduced even partly without the written authorization of Chemitox, Inc



Appendix 1 

Test Report of Coating 
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Date of Issue: February 4, 2019 

HANWHA TECHWIN CO., LTD. 

6, Pangyo-ro 319beon-gil, Bundang-gu,  
Seongnam-si, Gyoenggi-do,13488, Korea 

Radiant Panel Test Report 

1. Objective

Radiant panel test is conducted on samples provided by HANWHA TECHWIN CO., LTD. based 

on ASTM E162-16 “Standard Test Method for Surface Flammability of Materials Using a 

Radiant Heat Energy Source” for evaluation. 

2. Test Date

January 29, 2019 

3. Test Specimen(s)

The following samples were received on January 17, 2019: 

Product Name: XNV-6022RM 

Part List Name: CASE-TOP, SNV-L6014RM;ADC12 

Composition: Aluminum + Coating 

Under coat: “AKZO Nobel”, 821KA-WJS-1193, white color, 

Top coat: “AKZO Nobel”, 822KA-WJS-8635, Ivory color, 

Thickness: Aluminum plate: 2mm 

Coating(two layers): 20~25μm 

Sample Size: 152x457 mm 

4. Test Condition

8℃ / 75%RH 

5. Test Method and Conditioning

・ Test Method: Based on ASTM E162-16 “Standard Test Method for Surface Flammability 

of Materials Using a Radiant Heat Energy Source” See attached Appendix. 

・ Sample conditioning: 

We predried specimens for 24 hours at 60°C and then conditioned to equilibrium at an 

ambient temperature of 23°C and a relative humidity of 50%.
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Appendix 
(8 Pages) 

 

 Radiant Panel test results 

 Test method 
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Table 1　Radiant Panel test result

Sample Name: CASE-TOP,SNV-L6014RM;ADC12
Sample thickness: 2mm Material: Aluminum+Coating
Sample No.: 1 Color: Ivory
Sample Position: Not applicable Date of Test: 

Test results:

１． Flame spread factor, Fs

Time of arrival
of flame

Distance
Flame Spread

Factor
(min) (mm) Fs

t0 0.00 0 -
t3 - 76 t3 - t0 - - -
t6 - 152 t6 - t3 - - -
t9 - 229 t9 - t6 - - -
t12 - 305 t12 - t9 - - -
t15 - 381 t15 - t12 - - - 1.00

Equation to calculate the flame spread factor ：

２． Heat evolution factor, Q

Equation to calculate Heat evolution factor: Q=CT/β　(C: arbitrary constant of 5.7)

３．

Note 1:  13mm thick millboard was used as a backing.
Note 2:  No Flaming dripping observed.
Note 3:  No flashing observed.

190080-RP

Maximum thermocouple temperarure
difference between the specimen

and the cement board, T
(℃)

Mean thermocouple
temperature rise, β

(℃)

Slope between
two marks

Heat Evolution Factor, Q

1/(t3-t0)+1/(t6-t3)+1/(t9-t6)+1/(t12-t9)+1/(t15-t12)

5/13

6.1 33.6 1.0

Flame spread index, Is 1.0

Equation to calculate Flame spread index： Is=Fs・Q
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Table 2　Radiant Panel test result

Sample Name: CASE-TOP,SNV-L6014RM;ADC12
Sample thickness: 2mm Material: Aluminum+Coating
Sample No.: 2 Color: Ivory
Sample Position: Not applicable Date of Test: 

Test results:

１． Flame spread factor, Fs

Time of arrival
of flame

Distance
Flame Spread

Factor
(min) (mm) Fs

t0 0.00 0 -
t3 - 76 t3 - t0 - - -
t6 - 152 t6 - t3 - - -
t9 - 229 t9 - t6 - - -
t12 - 305 t12 - t9 - - -
t15 - 381 t15 - t12 - - - 1.00

Equation to calculate the flame spread factor ：

２． Heat evolution factor, Q

Equation to calculate Heat evolution factor: Q=CT/β　(C: arbitrary constant of 5.7)

３．

Note 1:  13mm thick millboard was used as a backing.
Note 2:  No Flaming dripping observed.
Note 3:  No flashing observed.

190080-RP

Fs = 1＋

Maximum thermocouple temperarure
difference between the specimen

and the cement board, T
(℃)

Mean thermocouple
temperature rise, β

(℃)
Heat Evolution Factor, Q

1/(t3-t0)+1/(t6-t3)+1/(t9-t6)+1/(t12-t9)+1/(t15-t12)

-

Slope between
two marks

Slope inclination Skip points

Inc／Dec

2019-01-29

K

6/13

9.5 33.6 1.6

Flame spread index, Is 1.6

Equation to calculate Flame spread index： Is=Fs・Q
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Table 3　Radiant Panel test result

Sample Name: CASE-TOP,SNV-L6014RM;ADC12
Sample thickness: 2mm Material: Aluminum+Coating
Sample No.: 3 Color: Ivory
Sample Position: Not applicable Date of Test: 

Test results:

１． Flame spread factor, Fs

Time of arrival
of flame

Distance
Flame Spread

Factor
(min) (mm) Fs

t0 0.00 0 -
t3 - 76 t3 - t0 - - -
t6 - 152 t6 - t3 - - -
t9 - 229 t9 - t6 - - -
t12 - 305 t12 - t9 - - -
t15 - 381 t15 - t12 - - - 1.00

Equation to calculate the flame spread factor ：

２． Heat evolution factor, Q

Equation to calculate Heat evolution factor: Q=CT/β　(C: arbitrary constant of 5.7)

３．

Note 1:  13mm thick millboard was used as a backing.
Note 2:  No Flaming dripping observed.
Note 3:  No flashing observed.

190080-RP

Fs = 1＋

Maximum thermocouple temperarure
difference between the specimen

and the cement board, T
(℃)

Mean thermocouple
temperature rise, β

(℃)
Heat Evolution Factor, Q

1/(t3-t0)+1/(t6-t3)+1/(t9-t6)+1/(t12-t9)+1/(t15-t12)

-

Slope between
two marks

Slope inclination Skip points

Inc／Dec

2019-01-29

K

7/13

7.4 33.6 1.3

Flame spread index, Is 1.3

Equation to calculate Flame spread index： Is=Fs・Q
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Table 4　Radiant Panel test result

Sample Name: CASE-TOP,SNV-L6014RM;ADC12
Sample thickness: 2mm Material: Aluminum+Coating
Sample No.: 4 Color: Ivory
Sample Position: Not applicable Date of Test: 

Test results:

１． Flame spread factor, Fs

Time of arrival
of flame

Distance
Flame Spread

Factor
(min) (mm) Fs

t0 0.00 0 -
t3 - 76 t3 - t0 - - -
t6 - 152 t6 - t3 - - -
t9 - 229 t9 - t6 - - -
t12 - 305 t12 - t9 - - -
t15 - 381 t15 - t12 - - - 1.00

Equation to calculate the flame spread factor ：

２． Heat evolution factor, Q

Equation to calculate Heat evolution factor: Q=CT/β　(C: arbitrary constant of 5.7)

３．

Note 1:  13mm thick millboard was used as a backing.
Note 2:  No Flaming dripping observed.
Note 3:  No flashing observed.

190080-RP

Fs = 1＋

Maximum thermocouple temperarure
difference between the specimen

and the cement board, T
(℃)

Mean thermocouple
temperature rise, β

(℃)
Heat Evolution Factor, Q

1/(t3-t0)+1/(t6-t3)+1/(t9-t6)+1/(t12-t9)+1/(t15-t12)

-

Slope between
two marks

Slope inclination Skip points

Inc／Dec

2019-01-29

K

8/13

7.4 33.6 1.3

Flame spread index, Is 1.3

Equation to calculate Flame spread index： Is=Fs・Q
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ASTM E162 Radiant Panel （Flame Spread） Test Method 

 

1. Applicable 

Standard 

: ASTM E162-16  “Standard Test Method for Surface Flammability of 

Materials Using a Radiant Heat Energy Source” 

    

2. Objective : To evaluate the propagation characteristics of the flame over the material 

surface using radiant energy and calculate the flame spread index (certain 

standards referencing this standard may require the radiant panel index to be 

at a specific value. For example, paragraph 5.4.2 of the photovoltaic module 

standard IEC 61730-1 requires that radiant panel index be 100 or less).  

    

3. Sample Size : 152 x 457 mm 

    

4. Number of 

Samples 

: Minimum of 4 per 1 specimen 

    

5. Sample 

Conditioning 

: Preconditioned at 60℃ for 24 hours and subsequently maintained at ambient 

temperature 23+/-3℃, relative humidity 50%+/-5% for a minimum of 24 hours. 

    

6. Test Procedure :  

Mount the sample backed with millboard (13 mm thick) on the sample holder and begin exposure to 

radiation with it inclined 30 degrees from the vertically installed radiant panel. During this, the distance 

between the sample and the radiant panel are 121 mm at the top part and 367 mm at the bottom part. 

 

By arranging the sample in this manner, the high radiant energy at the top part of the sample declines 

as it moves down towards the bottom of the sample. 

The radiant panel is heated to 670℃ beforehand, and the sample is ignited with a pilot burner from 

the top part of the sample. 

The flame ignited at the top of the sample will spread downward, but since the radiant heat gradually 

declines, the rate of flame spread declines. At this time, the time by which the flame spreads the 

sample surface is measured for every 3 inches (76 mm), and the increase of temperature inside the 

exhaust duct above the apparatus is measured. This procedure is repeated for a minimum of 4 times.  

 

In addition, a standard cement board is ignited using the same procedure to measure the increase of 

temperature inside the exhaust duct by itself as a standard burning temperature. The radiant panel 

index is calculated from the resulting measurement. 

7. Method of Calculation :  

1） The equation for calculating the radiant panel index (Is) is as follows: 

Is = Fs Q 

* Fs: flame spread factor 

* Q: heat evolution factor

2） The standard equation for flame spread factor (Fs) is as follows:  
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tttttttttt 1215912693603

11111
1Fs














  

* Tx: the time (in minutes) at which the measurement point (x inches) located 3 inches apart 

was reached. 

The flame spread factor (Fs) is the number obtained by adding 1 to the sum of 1 over the difference of 

the time at which the measurement point was reached and the time at which the previous measurement 

point was reached. 

Additionally, a line graph is constructed with the distance every 3 inches as the vertical axis against the 

time at which the flame reached each 3-inch-mark as the horizontal axis. In this graph, a straight line is 

drawn from the previous point to the succeeding point at segments where the slope increases; i.e. the 

increase is eliminated by skipping the point at which the slope increases. This process is repeated as 

until slope increases are eliminated. The points that remain below the curve are the “skip points”. 

 

The data for the measurement point which became a “skip point” will be omitted from the equation for 

flame spread factor, and only values that are not skipped will be used for this calculation. 

When substituting for the above equation, for fractions that have a difference where skip points exist as 

the denominator, term K in the table below shall be used as the denominator, which varies with the 

number of “skip points”: 

 Number of skip points   K  

One Single    4 

Two Consecutive    9 

Three Consecutive    16 

Four Consecutive    25 
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An example of the calculation of flame spread factor with “skip points” is indicated below: 

Calculation Example 

Flame Spread Factor, Fs 

 Time 

(minutes) 

Distance 

(mm) 

Slope Coefficient of 

Each Graph Segment 

Increase/Decrease 

of Slope 

Skip Point 

K 

Flame Spread 

Factor, Fs 

t0 0.00  0 -  -    

t3 2.63  76 t0 - t3 28.9 - Increase  

9 

 

t6 4.00  152 t3 - t6 55.5 26.6 Increase   

t9 5.23  229 t6 - t9 62.6 7.1 Increase   

t12 7.63  305 t9 - t12 31.7 -30.9 Decrease  
4 

 

t15 9.30  381 t12 - t15 45.5 13.8 Increase  3.70 

 

 

From the above results, 

tttttt 693603

111








  is replaced by  

tt 09

9


 and 

tttt 1215912

11





  is replaced by  

tt 915

4


, and 

the equation for flame spread factor becomes: 

tttt 91509

49
1Fs






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3） The equation for heat evolution factor is as follows: 

Q = CT / β  

* C:  constant 5.7 

* Ｔ:  the maximum thermocouple temperature difference (℃) in the chimney between the 

sample and standard cement board combustion. 

* β:  Mean thermocouple temperature increase in the chimney (℃/Kw), calculated 

during the calibration of the test apparatus. 

 

8. Evaluation 

Criteria 

: Pass/fail is not determined by ASTM E162, and the radiant panel index 

is the test result. However, certain standards and company specific 

standards that reference the ASTM E162 require a certain value, and if 

this value is not satisfied, the material is determined to be 

nonconforming. 

 

For Example, IEC 61730-1, Standard for Photovoltaic Module 

Materials, requires a radiant panel index 100 or less, and if the radiant 

panel index exceeds this value, it is considered not compliant.  
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Revision History 

 

Issue No: 2 Revised Date: March 18, 2019 

Revised by: Takemaru Kunugi  

Reason for Revision: Based on the client’s request, Product Name of item 3 in page 2 was 

replaced from “CASE-TOP, SNV-L6014RM;ADC12” to “XNV-6022RM”, and Part List Name 

“CASE-TOP, SNV-L6014RM;ADC12” was added to item 3 in page 2. 

 

 

 












