Answers to Questions on MMS Battery RFP

1. Table 3-1 and paragraph 4.1.5.1 refer to a MINIMUM battery voltage under all load profiles, which equate to ~55% Depth of Discharge. Paragraph 4.1.4.2 identifies that the battery string shall consist of 8 series connected cells. As a Lithium-ion cell typically has a voltage of ~3.55V at 45% State of Charge (55% DoD), this would provide a battery voltage of 28.4V under the discharge loads provided. The minimum battery voltage requirement is not compatible with the Depth of Discharge required. Can this minimum be reduced to 28V?

Answer:  The voltage cannot be reduced to 28V.  The reason for this is that the Spacecraft Power Bus is a Direct Energy Transfer system with a Battery dominated Bus.  The amount of Power that can be extracted from the Solar Array is directly proportional to the battery voltage.  We need to have at least 30V coming out of eclipse so that we can maintain Energy Balance and be able to operate in case of a fault.  
2. Table 4-4 and Paragraph 4.1.10 are in conflict with regards to impedance matching between cells (±1% vs. 3%). Which is the correct requirement value?

Answer:  These are two different requirements.  Table 4-4 a is for cells within a battery assembly  (impedance matching between cells in the same battery assembly).  Paragraph 4.1.10 is for the variation of impedance between the various flight battery assemblies (if a measure the impedance of flight battery number 1 it should not vary more than 3% when compared to the other flight battery assemblies).  

3. Paragraph 4.1.4.5 requires that any Battery equalization circuitry shall provide a “Health Status” signal via a test connector, but no further description is given what that signal should be, or consist of, nor are any pins in the connectors identified to carry such a signal. Can you provide more detail on the requirements of the “Health Status”?

Answer:  The MMS EPS has no provision to read a health status signal.  Therefore this status signal will be used during Integration and Testing and at the launch pad to verify the functionality of the equalization circuitry.  The signal will be connected to Ground Support Equipment for monitoring.  It is up to the vendor to recommend an interface.  The signal will be located in connector J5 (there are spare pins for this purpose).  A couple of bits (3 pins required) should be enough to indicate the status.

4. Paragraph 4.1.4.5 also notes that the electronics shall consume less than 9 Watts. Presumably this is independent of the power consumed during actual cell equalization, correct?

Answer:  No.  The MMS Spacecraft is very power constraint and we cannot afford more power than the allocated 9 Watts.  The 9 Watts is the maximum (at any given time) that the circuitry can consume.

5. Paragraph 4.4.5 requires the Battery Chassis to Spacecraft deck mounting isolation to be greater than 10MOhm. How can this be measured, confirmed, or controlled by the supplier?

Answer:  The battery will be mounted so as to electrically isolate its chassis.  It will be measured by us.  We just have to verify the mechanical interface by inspection (looking at the Spacecraft Mechanical ICD and the Battery Mechanical ICD).  

6. Table 7-1 identified Prohibited Magnetic Materials (with the note that exceptions can be made on a case by case basis). The table lists Stainless Steel 304 with a note that cold working these materials can make them magnetic. Our cell cases are deep drawn from SS 304L, there are several annealing steps during the drawing operation. What data needs to be provided, and what is the process to get approval for use of these materials?

Answer:  Table 7-1 is basically a guideline.   As long as you meet the magnetic requirements described in Table 7-2  you can use Stainless Steel.

7. Paragraph 7.2.3 states the cells shall be depermed prior to final assembly. What process, specification, or verification is required to comply with this requirement?

Answer:  This basically involves demagnetizing the battery using a demagnetizer.  We will provide more guidelines to the selected battery vendor.

8. Table B-2 identifies the pin out for the J2 connector and lists a PSE Side A PRT #1 and PRT #2.  Table B-3 identifies the pin out for the J3 connector and also identifies a PSE Side B PRT #1 and PRT #2. Are these temperature sensors shared (for a total of 2 PRTs per battery), or are they redundant (for a total of 4 PRTs per battery)?  Also, Table B-5 shows the pin out for J5 and identifies an Umbilical Temperature Sensor (thermistor) and a GSE Temp sensor – are these independent (for a total of 2 thermistors per battery)? I could not find anywhere in the spec that identified where these temperature sensors were to be mounted on/in the battery.

Answer:  There are a total of 6 temperature sensors.  Two (2) go to the PSEA, Two (2) go to the PSEB, one (1) goes to the umbilical, and one (1) goes to the GSE.  The location for mounting these sensors will be decided by the vendor.  The location should be selected so that the sensors provide a good indication of the temperatures within the battery. 

9. In section 3, page 66 of the proposal instructions, there is a bulleted list. The fourth bullet reads: “Demonstrated Beginning of Life (BOL) and in the later mission with up to 50% Depth of Discharge (about 1000 cycles) of nameplate capacity”.  Please clarify what this statement is looking for so we can properly address it in our response.

Answer:  The vendor should read the section 4.0 Functional/Performance Requirements of specification, specifically the section 4.1.3 Battery Capacity.
