Test Procedure – Non-operational environmental testing – Low Temperature

For VVSG 2005
Draft 2
 - April 4, 2008
This test procedure is in reference to VVSG 2005 Volume I, 4.1.2.14 Environmental Control - Transit and Storage:

· Equipment used for vote casting or for counting votes in a precinct count system, shall meet these specific minimum performance standards that simulate… temperature conditions associated with delivery and storage in an uncontrolled warehouse environment:… a. High and low storage temperatures ranging from -4 to +140 degrees Fahrenheit, equivalent to MIL-STD-810D, Methods 501.2 and 502.2, Procedure I-Storage
and VVSG 2005 Volume II 4.6.4 Low Temperature Test:
· The low temperature test simulates stresses faced during storage of voting machines and ballot counters.

· 4.6.4.1 Applicability: All systems and components, regardless of type, shall meet the requirements of this test. This test is equivalent to the procedure of MIL-STD-810D, Method 502.2, Procedure I-Storage. The minimum temperature shall be -4 degrees F.
The test procedure is derived largely from the 2005 VVSG, Volume II, 4.6.4 “Low Temperature Test”.
Procedure:

Step 1:   Conduct pre-test operational status check.

Step 2:
Arrange the voting equipment as for storage. Install it in the test chamber.

Step 3:
Lower the internal temperature of the chamber at any convenient rate, but not so rapidly as to cause condensation in the chamber, and in any case no more rapidly than 3 °C (6 °F) per minute, until an internal chamber temperature of -20 °C (-4 °F) has been reached.

Step 4:
Allow the chamber temperature to stabilize. Maintain this temperature for a period of 24 hours after stabilization.

Step 5:
Allow the internal temperature of the chamber to return to standard laboratory conditions, at a rate not exceeding 3 °C (6 °F) per minute.

Step 6:
Allow the internal temperature of the equipment to stabilize at laboratory conditions before removing it from the chamber.

Step 7:
Remove the equipment from the chamber and from its containers, and inspect the equipment for evidence of damage.

Step 8:
Conduct post-test operational status check.

Comments:
· VVSG 2005 testing procedure requires the use of MIL-STD-810D, which in turn requires that the reference testing techniques in MIL-STD-810D be tailored to the specific testing needs for the equipment based on available knowledge of equipment use and testing methods. The original VVSG 2005 test follows this tailoring requirement, tailoring the maximum rate of temperature change from 10 °C (18 °F) per minute to 5.56 °C (10 °F) per minute. This test procedure tailors the maximum rate of temperature change to match the currently available knowledge of environmental testing techniques, as incorporated in MIL-STD-810F, which recommends a maximum rate of temperature change no greater than 3 °C (6 °F) per minute to avoid thermal shock.
· MIL-STD-810D calls for different minimum exposure time at low temperature for different test materials: 4 hours for general equipment (I-3.2b(1)), 72 hours for organic plastics (I-3.2b(2)), and 24 hours for restrained glass (I-3.2b(3)). The equipment to be tested may include organic plastics (molded case, printed circuit boards) and restrained glass (LCD panel). This test procedure calls for at least 24 hours exposure at the test temperature due to the critical nature of display panel physical integrity. 

· Summary of differences between this test procedure and the original VVSG 2005 test procedure:

· Operational status check (OSC) at the beginning and end of the test, and replacing Step 7 “Verify continued operability” from the original VVSG 2005 test procedure (OSC procedure is detailed elsewhere).

· Maximum rate of temperature change in the test chamber is reduced from 5.56 °C (10 °F) per minute to 3 °C (6 °F) per minute.

· Time to maintain the low temperature in the test chamber after stabilization is increased from 4 hours to 24 hours.

· The test procedure is compatible with both MIL-STD-810D and MIL-STD-810F.
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