RFI: High Gain Antenna System/Pointing System (HGAS/PS), Motor Drive and Control Electronics 

FUNCTIONAL:

Antenna Mass: 

The mass allocation for the GPM antenna  is 6.0 kg. with CG 20.32 centimeters from the gimbal interface.
HGAS/PS Mass:

The mass of the HGAD/PS shall not exceed 66.75 kg.
Motor Drive and Control Electronics:

The mass of the motor drive electronics and control electronics shall not exceed 18.8 kg.
Rotary Actuator Shaft Stiffness

The minimum stiffness of the output shaft relative to the outer gimbal mounting shall have a torsional stiffness of 120,000 in-lb/rad and a bending stiffness of 600,000 in-lb/rad.

Power:

The orbital average and peak power consumption of the HGAS shall not exceed 37W and 127.1W, respectively, over the temperature range specified below for Thermal/Temperature. This allocation includes power for PS heaters, motor drive and control electronics.
RF Losses: 

The RF cable shall be configured as a segment through each gimbal axis.  The entire loop from input to output across both gimbals shall have a Voltage Standing Wave Ratio (VSWR) not exceeding 1.5:1, and the insertion loss shall not exceed 1.5 dB at a carrier frequency of 2287/5 MHz

Pointing Accuracy: 

1 degree accuracy required
Tracking Rate:

The HGAS/PS shall be capable of positioning the PS so as to track TDRSS at rates up to 6.0( per minute, per axis simultaneously.

Slew Rate: 

The GS shall be able to slew to any commanded position within its range of motion at a rate of 140.0 degrees per minute.  The goal is to be able to track TDRSS while slewing and still meet all the requirements.  The operational slew step rate shall be achieved with an acceleration/deceleration profile.  

Life:  

5 years.  15.5 orbits per day with 3 tracking/slew cycles per orbit.  The minimum scientific mission lifetime at mission altitude shall be three years with consumables sized for a goal of five years.  The overall mission lifetime shall include up to two months of initial in-orbit check-out prior to start of the scientific mission. The GPM Core Spacecraft Observatory shall have an initial operating capability of November 2008.

Sensor: 

Potentiometer required.  Encode or Resolver with absolute position knowledge for close loop control.

Operation: 
The PS shall be capable of operating in a 1g environment.

Control Electronics Serial Bus Interface:

The Electronic Control Units shall have MIL-STD-1553 Remote Terminal functionality.  Close loop, open loop and safehold control logic will be resident in the GPM ACE processor .   The ACE processor will function as the 1553 Bus Controller.

Frequency:  

The minimum resonant frequency of 100Hz with the mounting flange constrained and the output flange unconstrained.  This requirement shall be verified by test during structural qualification sine sweep testing.

ENVIRONMENTAL

Thermal/Temperature: 

The actuator (Pointing System (PS)) shall be capable of operation at ambient temperatures of 0 to 40 degrees C and a gradient of 25 degrees C between mounting and loading flanges.  Survival temperatures shall be -20 to 50 degrees C.  Qualification operational temperatures shall be from -10 to 45 degrees C.

The PS ECU shall be capable of operation at ambient temperatures of -10 to 40 degrees C.  Survival temperatures shall be -25 to 50 degrees C .  Qualification operational temperatures shall be from -20 to 50 degrees C.

Chemical/ Atomic Oxygen: 

Materials used in the construction of the actuator and electronics assemblies shall not generate contamination products resulting from the interaction with an atomic oxygen environment.  All operational requirements shall be satisfied during exposure to an atomic oxygen environment for a GPM orbital altitude of 407 km +- 10 km orbit for five years.

Vacuum:
The PS shall be capable of meeting all performance requirements of 4.5 when exposed to a vacuum environment of 1x10-5 torr or less over operating temperatures specified in the Thermal/Temperature section.

Mechanical/Acoustical:

The HGAD/PS with the High Gain Antenna shall be designed to the acoustic environment specified in Table1 .

PRIVATE 
Table 1tc  \l 5 "Table 3-7"
HGAD/PS Acoustic Levels
	PRIVATE 
OBC Frequency

(Hz)
	Prototype Level OBL

 (dB)*
	Flight Level OBL

 (dB)*

	32
	132.6
	129.6

	63
	137.2
	134.2

	125
	141.5
	138.5

	250
	142.6
	139.6

	500
	138.7
	135.7

	1000
	135.1
	132.1

	2000
	129.1
	126.1

	4000
	120.3
	117.3

	8000
	116.0
	113.0

	Overall Level
	147.0
	144.0


 *Reference 0 dB = 20 µPa
PRIVATE 
 Mechanical/Vibration:  

The HGAD/PS in the stowed configuration shall not be degraded by exposure to random vibration levels shown in Table 2 for acceptance.

PRIVATE 
Table 2tc  \l 5 "Table 3‑9B"
HGAD/PS Acceptance Random Vibration Levels
	PRIVATE 
Frequency


	Level (g2/Hz)

	20 - 40
	.02

	40 - 80
	+3 db/Oct

	80 - 500
	.04

	500 - 630
	+3 db/Oct

	630 - 1170
	.05

	1170 - 2000
	-9 db/Oct

	2000
	.01

	OAGRMS
	8.4 g


Electromagnetic Interference/Electromagnetic Compatibility
The GPM subsystem shall conform to the electromagnetic interference/ electromagnetic compatibility (EMI/EMC) requirements delineated in the General Environmental Verification Specification for STS and ELV Payloads, Subsystems, and Components (GEVS-SE) and GPM Core Spacecraft Mission Assurance Requirements.  The Radiated Emissions test and the Radiated Susceptibility test, are the only two tests that do not strictly adhere to the parameters specified in GEVS‑SE.
Radiated Emissiontc  \l 5 "4.4.5.1.2   Radiated Emissions Test"
Radiated electric field interference from the component(s) of HGAS or wiring shall not exceed the limits defined in GPM. Testing shall be in accordance with the procedures of MIL‑STD‑462, test number RE02, with limits as shown in GPM‑750‑113.

PRIVATE 
Radiated Susceptibilitytc  \l 5 "4.4.5.1.4   Radiated Susceptibility"
No undesirable response, malfunction or degradation of performance when components are subjected to radiated electric fields at the levels shown in Table 4.

PRIVATE 
Table 4tc  \l 5 "Table 4‑4"
HGAS Radiated Susceptibility
	PRIVATE 
Frequency Range


	Test Level

	14 Khz - 2 Ghz
	2 Volts/Meter

	2 Ghz - 12 Ghz
	5 Volts/Meter

	12 Ghz - 18 Ghz
	10 Volts/Meter*


*This requirement is designed to test for effects on all observatory elements due to the operation of the Precipitation Radar Instrument

PRIVATE 
Magnetic:tc  \l 3 "4.4.6     Magnetic Test"
HGAS components that are suspected to be strong sources of magnetic fields may be subjected to one or more of the following:


a)
Initial Permeability Test ‑ The maximum dc magnetic dipole produced by the component (non operating) shall not exceed 0.2 A m2.


b)
Permeability Levels after Exposure to Magnetic Fields ‑ The maximum DC magnetic dipole produced by the component after exposure to magnetic field test levels of 15 x 10‑4 T shall not exceed 0.3 A m2.


c)
Permeability Levels after Exposure to Deperm Test ‑ The maximum DC magnetic dipole produced by the component after exposure to magnetic field deperm levels of 50 x 10‑4 T shall not exceed 0.1 A m2.


d)
Induced Magnetic Field Measurement ‑ The induced magnetic field of the component, while the component is turned off and exposed to a magnetic test level of 0.6 x 10‑4 T, shall not exceed 0.1 A m2.


e)
Stray Magnetic Field Measurement ‑ The component shall not produce magnetic fields resulting from internal current flows that are in excess of 0.05 A m2. Measurements shall be made at a distance of 3 times the maximum linear dimension of the item under test in order to minimize the influence of localized magnetic sources.

Radiation:
The GPM Core Spacecraft Observatory shall be designed to operate normally for the mission lifetime subject to the combined worst-case total ionizing dose value of 13.6 krad(Si) (where 1 rad(Si) = 100 erg deposited per gram of silicon).  The above value is based assuming 100 mils of shielding in a solid sphere shield geometry with factor of 2 applied due to uncertainty in the radiation environment.  If components do not comply with this requirement, a more detailed shielding analysis shall be performed at the location of the component in question.  Ground testing is required if component test data does not exist.  For commercial components, testing is required on the flight procurement lot.

d on the flight procurement lot.
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