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	Objective/ Agenda

	Telecon with the power experts at ESTEC

Following the loss of battery 1 in March 2002, and in order to increase the life expectancy of battery 2, the experts consider that battery 2 should not receive more trickle charge that the one needed to just maintain its voltage.

Assuming this is not the case, the idea is to reduce the battery 2 charge current by diverting some of it to the Kevlar Cutter drive electronics.

 


	1) It is confirmed that during the design phase of SOHO, the trickle charge was optimized. 

According to the experts, it should have been around 200mA, but it was reduced below 100mA to reduce power consumption, to avoid stressing the batteries. 

This decision was made at the time by the project under the specification of a 2-year lifetime.
2) It is difficult to quantify the increase of battery life expectancy assuming a decrease of the trickle charge to 40mA. However, the experts recommend to try it. 

3) The voltage regulator has never been switched on since 1995. Moreover, since this date, there has been a satellite loss generating an out-of-qualification environment. Is there any risk to switch on the KC electronics?

According to the diagram (attachment #1), we have 2 protections, a voltage regulator and a current limiter. 

In case of short circuit, an open circuit should happen very quickly. 

For everything downstream the current limiter, there is no problem. For everything upstream the current limiter, there are capacitors which could short out.

The experts will check more in detail the circuit diagram (see result in attachment #3).

4) Script analysis (see attachment #2)

The current voltage of battery 2 is 46.2V. 

After switching on the KC electronics, it is recommended to perform a comparison between the measured voltage and the reference plot of battery discharge obtained in January 02. 

If the observed voltage drops below the reference plot, then the KC electronics shall be switched off.

The ESTEC experts will be available first week of July to assess the switching on results.
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Attachment # 2
Procedure: Kevlar cutters supply module ON

Verify: PSKC2=OFF


PSKC2ARM= OFF


PIKC2=0 mA (display in raw)


PIBCR2=60-80 mA


PUBATV2= 45-47V, note actual value

Command: PCKC2ON

Verify: PSKC2=ON


PSKC2ARM= OFF


PIKC2=20-40 mA (display in raw: 1 bit=22mA)


PIBCR2=60-80 mA


PUBATV2= 45-47V, note actual value

Wait 30 minutes for stabilization, consult with experts.

If instructed by experts, switch Kevlar cutters supply module OFF:

Command: PCKC2OFF

Verify: PSKC2=OFF


PSKC2ARM= OFF


PIKC2=0 mA (display in raw)


PIBCR2=60-80 mA


PUBATV2= 45-47V, note actual value

Attachment # 3

X-Lotus-FromDomain: ESA

From: Peter.Rumler@esa.int

To: Helmut Schweitzer <hschweitzer@hst.nasa.gov>

cc: mverdant@pop400.gsfc.nasa.gov, Geoff.Dudley@esa.int,

   Ferdinando.Tonicello@esa.int

Date: Tue, 18 Jun 2002 18:45:45 +0100

Subject: SOHO Kevlar Cutter converter failure 

From: Peter Rumler@ESA on 06/18/2002 06:45 PM

Helmut,

following the action form this afternoon's MRB on the SOHO battery I found

the documentation and checked the following in the PCU FM manufacturing

release data package, together with F. Tonicello: Circuit diagram

SH-FIR-DW-2410-264(board A11), Part stress analysis SH-FIR-NT-0262.

The circuit following the relay is the input filter, buck regulator current

limiter, with the auxiliary supply in parallel. All those circuits are single

point failure free, i.e. all components to structure and return (diodes,

capacitors) are double except the main filter capacitor which is MKU type

(same as mainbus capacitor bank) , self healing, and therefore short circuit

free.

In addition all transistor drive circuits are protected with double resistors,

i.e. also catering for transistor emitter-collector short circuits.

The current sense resistor is a FIAR custom made manganan resistor (piece of

metal), and probably the only part which would not fuse. But as I remember

those attention has been paid to double isolate the resistors in the plus

lines from structure. Also the filter inductors (242uH, 97uH) seem to be

manufactured by FIAR (according to PADs) and were required to comply to the

double isolation requirement.

In case of a single component malfunction we either loose the current

limitation function or regulation/auxiliary supply function. But since there

is no KC load connected (check firing relay status off), there is no

consumption downstream and failures are limited by the current limiter. Also

the auxiliary supply has double limiting transistors (with double resistors

to return) to limit consumption in case of failure downstream. Of course,

double failures have not been analysed, and are next to impossible to

properly assess.

As a conclusion we can say that the circuit is single point failure free

including double isolation of the plus line, and the switch-on should

therefore be safe.

best regards,

peter rumler
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