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Design Goals







The CII guidelines are provided to increase 
instrument compatibility with spacecraft so that the 
maximummaximum numbernumber ofof MissionsMissions ofof OpportunityOpportunity ((MoOMoO)) 
can be realized
The CII guidelines are designed to allow both the 
instrument and the spacecraft providers to work 
independently through the early phases of the 
applicableapplicable designdesign processesprocesses
Final implementation details will still require some 
resolution between the instrument and the 
spacecraftft once paiiredd iin an MoOM O via thi the 
Spacecraft to Instrument ICDs
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Key Power Guidelines

 3.1.2.1 Survival Heater Power Bus







There should be three redundant power buses feeding each Instrument.  
They are desigy gnated as the Power Feed #1, Power Feed #2 and the 
Survival Heater Power Feed

3.1.2.6 Survival Heater Power Bus
TheThe SurvivalSurvival HeaterHeater PowerPower BusBus isis aa rredundantedundant powerpower bus.bus.  SurvivalSurvival 
mode is a Spacecraft initiated mode in which operational power to the 
Instruments is interrupted.  Survival power is used only for heaters and 
associated passive control circuitry which maintain the Instrument at 
minimumminimum turnturn--onon temperaturetemperature.  SidesSides AA andand BB areare designateddesignated asas 
Survival Heater Bus A and Survival Heater Bus B

3.2.2 Average Power Consumptions
AverageAverage powerpower isis thethe totaltotal powerpower averagedaveraged overover 22 orbitsorbits

3.2.2 Peak Power Consumptions
Peak power is the maximum power averaged over any 10 msec period
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Key Power Guidelines

 3.2.4 Allocation of Instrument Power
Each Instrument mode should be allocated peak NTE and average NTE 
ppower shown in Table 3.2-1


Table 3.2-1 Instrument Power Allocation



3.2.5.13.2.5.1 PrimaryPrimary InstrumentInstrument VoltageVoltage
The Spacecraft power bus should provide DC voltage within the range 
of 28 +/- 6 (Vdc), including ripple and normal transients as defined 
below, and power distribution losses due to switching, fusing, harness 
and connectorsd t

3.2.5.5 Bus Undervoltage & Overvoltage Transients
The Instrument should be able to survive without damage a pg power bus 
undervoltage or overvoltage condition occurring
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Key Power Guidelines

 3.2.5.18 Abnormal Operation Voltage Limits





Under abnormal conditions the Instrument should survive, without 
permanent degp gradation, steady-state voltagy es (V)g (  in ) the range g of 0 to 50 
Vdc

3.2.5.19 Power Source Impedance
TheThe SpacecraftSpacecraft powerpower sourcesource impedanceimpedance sshouldhould bbee aass iindicatedndicated inin 
Table 3.2-2

Table 3.2-2 Power Source Impedance

3.2.6.1 Instrument Turn-on Transient
For turn-on, the transient current on any Power Feed bus should not 
exceed 100 percent (that is, two times the steady state current) of the 
maximum steadi t y-statd t te currentt andd shhouldld not t bbe greatter tthhan 5050-msec 
surge duration.  There is no turn-on transient restriction on the Survival 
Heater Bus
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Key Power Guidelines

 3.2.6.7 Instrument Turn-on Transient







The peak voltage of transients generated on the Instrument side of the 
power relayp y caused byy inductive effects of the load should not fall 
outside the -2 Vdc to +40 Vdc range

3.2.7 Power-Up & Power-Down
WhenWhen thethe spacecraftspacecraft isis poweredpowered viavia aann eexternalxternal supply,supply, thethe busbus voltagevoltage 
will change from 0 to +28 volts within 2 seconds.  The maximum rate of 
change should be less than 2 V/msec.  When the battery is used to 
power the spacecraft, the bus voltage change from 0 to +28 volts will be 
aa stepstep functionfunction

3.2.8 Power-Up & Power-Down
The Instrument should be designed for nominal and anomalous power-
downdown ssequencesequences wherewhere tthehe busbus voltagevoltage changechange fromfrom +28+28 toto 00 voltsvolts willwill 
be a step function 

3.2.10.1 Instrument Operational Transients
OOperatitionall ttransiientts ththatt occur aftfter iiniititiall tturn-on shouldh ld nott exceed d
125 percent of the peak operational current drawn during normal 
operation
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Key Power Guidelines

 3.2.10.2 Instrument Operational Transients
The maximum duration of the transients should not exceed 50 msec

 33.22.1111.88 InstrumentInstrument FaultFault PropagationPropagation
The Instrument and S/C should not propagate a single fault occurring on 
either the “A” or “B” power interface circuit, on either side of the 
interface,interface, toto thethe rredundantedundant interfaceinterface oror InstrumentInstrument
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Key Power Guidelines

 3.2.12 Power Connections
The Spacecraft should provide separate connections to redundant 
power sources to each Instrument as illustrated in Fip gure 3.2-2.  These 
connections are designated as Power Feed Bus #1, Power Feed Bus #2 
and the Survival Heater Power Bus.  All buses have prime and 
redundant sides designated as power bus A and power bus B
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Key Power Guidelines

 3.3.1 Grounding Responsibility
To ensure that the Instrument grounding configuration will be 
compatible with the spacecraft, the p p Instrument grounds are reqg uired to 
be wired as described in the following sections.  Instrument grounding 
should appear in the Electrical Interface drawing.  Figure 3.3-1 shows 
the grounding scheme to be used between Instrument and  spacecraft
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Key Power Guidelines

 3.3.3.4 Primary Power Isolation







The 28 V primary power leads and returns should be isolated from 
signal and sigg gnal return, and chassis ground byg  > 1 My (dc)( ) when 
measured at the Instrument input

3.3.3.5 Secondary Power Isolation
SecondarySecondary powerpower shouldshould bebe isolatedisolated fromfrom 2828 VdcVdc primaryprimary powerpower byby >11 
M (dc)

3.3.26 Component Grounding
ForFor electricalelectrical ccomponentsomponents tthathat generategenerate oorr aarere susceptiblesusceptible toto 
electromagnetic energy, the chassis-to-structure bond should comply 
with MIL-STD-464A, with a maximum DC resistance of 10 m across 
the mated surface

3.3.28 Component Grounding
For non-EMI sensitive hardware, the chassis-to-structure bond should 
also comply with MIL-STD-464A
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Key Power Guidelines

 3.4.1 Harness Provider
All Spacecraft and Spacecraft to Instrument harnessing should be 
provided by the Spp y pacecraft Contractor 

 3.4.2 Harness Provider
All Instrument harnessing should be provided by the Instrument





33.44.33 HarnessHarness HardwareHardware DocumentationDocumentation
Harnesses, connectors, ground straps, and associated service loops 
should be documented in the appropriate electrical Interface Control 
DrawingDrawing

3.4.4 Harness Wiring Requirements
All requirements for harness construction, pin-to-pin wiring, cable type, 
etcetc. sshouldhould bbee documenteddocumented inin thethe appropriateappropriate electricalelectrical InterfaceInterface ControlControl 
Drawing
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Backup Materials
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3.2.5 Voltage 

3.2.5.1 Primary Instrument Voltage 

The Spacecraft power bus should provide DC voltage within the range of 28 +1- 6 (Vdc). including ripple and normal transients as 
defined below, and power distributi on losses due to switching, fusing, hamess and connectors. 

3.2.5.2 Unannounced Removal of Power 

Unannounced removal of power should not cause damage or degraded instrument performance 

3.2.5.3 Energy Recovery Mode 

In the event that the spacecraft battery state-of-charge falls below 50%, the spacecraft will power off the Instrument after 
appropriately placing the Instruments in a safe state and Instrument operation will not resume until the ground operators have 
determined it is safe to retum to normal operations. 

3.2.5.4 Low Voltage Detection 

A voltage excursion that causes the SIC Primary Power Bus to drop below 22V for a duration > four seconds, will constitute an 

under-voltage condition. In the event of an under-voltage condition, the SIC will shed various loads without delay, including the 
Instrument. A ground command should be required to re-power the load. 

3.2.5.5 Bus Undervoltage and Overvoltage Transients 

The Instrument should be able to survive without damage a power bus undervoltage or overvoltage condition occurring. 

3.2.5.6 Bus Undervoltage and Overvoltage Transients 

Derating factors should take into account the stresses that components are subjected to during periods of undervoltage or 

overvoltage, including conditions which arise during ground testing, while the bus voltage is slowly brought up to its nominal 
value. 

3.2.5.7 Bus Undervoltage and Overvoltage Transients 

The Instrument should not generate a spurious response that can cause equipment damage or otherwise be detrimental to the 

spacecraft operation during bus voltage variation, either up or down, at ramp rates below the limits specified in the sections 
below, and over the full range from zero to maximum bus voltage. 

3.2.5.8 Normal Transients 

The bus voltage should not vary by more than 1.0V during a 5 A in 1 msec step load change (+1V during a -SA step, -1V during 

a +5A step).1 
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