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One set of EDM harness, shall include

g~ B % - 4 | 1. Test report

#% (FS-8B)> | 2. Engineering drawing

Fe¥ B R s 4 % | 3. Manufacturing documents (DML,DCL,
i3 IBAT)

4. Net List Electrical File.

NS

Hufy gt

1. Schedule:

1.1.

Contractor shall deliver items within six(6) months after CED. Contract Effective
Date (CED) = the second day after contract awarded (;*-#&p =x p )

2.  Workmanship and technical requirement:

2.1.

2.2.

2.3.

The deliverable shall be compliant to NASA 8739.4 standard and shall be
manufactured by NASA qualified Level B instructor or qualified
operators/inspectors. Contractor shall deliver the valid license of NASA qualified
Level B instructor and/or qualified operators/inspectors within 7 days after CED.
All employees participate in manufacturing process shall certificated by NASA
8739.4. ESA equivalent qualification is acceptable.

Any manufacture activity deviated from NASA 8739.4 standard (or ESA
equivalent standard) shall be proposed by Contractor and concurred by TASA.
Contractor shall not subcontract any works listed in this SOW to other
subcontractor or manufacturer.

3. Task

Task TASA Contractor

Harness pin-to-pin list (SEID) document collection X
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Harness pin-to-pin list (SEID) design/analysis (X) X

EDM table layout X

EDM harness routing path definition X

EDM harness routing path design (X) X
Harness Mock-up design / manufacturing, furnishing in X

transport container to harness supplier

Harness design — manufacturing interface agreement (data X X
exchange formats, ...)

Harness parts & material selection in-line with PA/quality (X) X
requirements (=> DCL, DML, ...)

Harness parts & material procurement X X
Flight harness routing optimization (X) X
Flight Harness manufacturing, pre-installation on mock-up X
Flight harness inspection, testing, drawing, documentation X
Flight harness incoming inspection in TASA X X

X = Responsible
(X) = delivers inputs, review, support(by mail / phone / video conference / manpower to TASA)

4. Manufacturing document:

4.1.

Contractor shall in accordance with the latest version FS-8B pin-to-pin list (SEID)
to manufacture flight harness.( FS-8B pin-to-pin list (SEID) provided by TASA
after the Contract award.).

5. Part requirement:

5.1.

5.2.

5.3.

5.4.

Parts shall be procured from original manufactures, or their franchised
distributors to reduce counterfeit products risk.

All parts, wire/cables, glues, adhesive, tapes, etc. shall be approved by TASA
prior to manufacturing. Declared Material List (DML) and Declared Component
List (DCL) shall be provided by Contractor.

Wires and cables with >= 7 strands shall be preferred. Wires shall be coated with
silver. Light weight and high strength space environmental wires and cables shall
be selected. AS22759/33(M22759), NEMA WC 27500-SC(M27500) shall be
selected. Wires and cables shall be selected according to agreed Contractor DML.
100 ohm and 120 ohm impedance matching cable shall be used in accordance
with the pin-to-pin list (SEID) instruction. The preferred manufacturer of
impedance matching cable is Gore.

5.4.1. Gore cable P/N GNS-EN10026BF shall be used for W17, W18, W19, W20, W21,
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5.4.2.
5.4.3.
5.5.

5.6.

5.7.

5.8.

5.9.

5.10.

W22, W32, W33, W34, W35, W37, W38.

Gore cable P/N GSC-05-81973-00 shall be used for SEID designate code 8.
Gore cable P/N GBL-120-26 shall be used for SEID designate code 9.

Any manufacture activity deviated from impedance matching cable shall be
proposed by Contractor and concurred by TASA.

All D-sub connector contacts shall be crimping type. Micro-D connectors accept
soldering type.

All connector contacts shall be inserted. Wired and unwired contacts shall be
checked with the relevant retention test tool, especially prior to final connector
assembly.

Metal split backshell (two piece) series shall be used for D-sub and Micro-D
connectors, Glenair product is the primary choose. Hex socket (Allen head) or
hex head jackscrew shall be selected as backshell hardware. Any deviation
proposed by Contractor shall be concurred by TASA before any of them is
applied to the deliverable. Backshell screws shall be torqued and apply torque
strap, torque value shall be record in the Instructions for Build Assemble and Test
(IBAT) or Declared Process List.

All cable harness connectors shall be non-magnetic versions, for D-sub
connectors only accept gold plated shells, for micro-D connectors accept electro-
less nickel plated shells. Cadmium plated shell surface is forbidden.

Soldering of connector pins (if any) shall be performed in accordance with the
following: NASA-8739.3, J-STD-001GS or ECSS-Q-70-08.

6. Shielding, Bonding, Grounding and Isolation

6.1.
6.2.

6.3.

6.4.

6.5.

6.6.

All EMI shield shall be considered as interference sensitive level.

All shields, overall shields and the single signal shields shall be directly
connected to the backshell of the connectors. Exception notice in SEID.

Braided wire shield for electrical conductors shall be selected to provide a
minimum optical coverage factor of 80%.

The bonding resistance between a single cable shield and EMI- connector shell
shall not exceed 20m ().

The bonding resistance between EMI-connector shells and overall cable harness
shield shall not exceed 20m(?.

Harness shield shall be terminated so as to minimize the unshielded portion of the
internal conductor.

7. Routing, Connection and Fixation
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7.1. Contractor shall in accordance with Mockup situation to optimize harness routing
path, improve installation feasibility and the best EMI performance.

7.2.  All bundles shall be routed as close as possible to the structure / ground plane in
order to reduce the common mode noise.

7.3. If splicing is necessary within the cable harness, crimped wire splices shall be
used. Soldered wire splices shall be avoided.

7.4. Harness bundles shall be twisted for maximum flexibility and reduces EMI.

7.5.  Harness bundles shall be as flexible as possible in order to minimize the forces
and moments to the structure due to thermal-elastic expansion/shrinking of the
cable harness.

7.6. Harness wiring shall have relieved wire/cable loops to the fixation points and the
connector.

7.7. Harness wiring shall provide sufficient protection against sharp edges and
scratching elements.

7.8. Harness bundles shall be clamped or tied without deformation and stress.

8. Cabling Marking and Identification

8.1. Each manufactured cable shall be provided with permanent marking. Connectors
shall be marked either on the connector body or backshell or as close as possible
to the connector body on the harness bundles.

8.2. Pigtail wire shall be provided with temporary marker on each wire.

9. Protective Cap/Bag

9.1. The mating surfaces of all unmated cable connectors shall be protected by proper
protective ESD cap or ESD bag during storage, handling, installation and test
phases.

10. Acceptance testing and delivery documents:

10.1. The deliverable shall pass Continuity, Isolation, DWV & retention tests specified
in NASA 8739.4 (or ESA equivalent standard).

10.2. Continuity: Interconnecting cable and harness assemblies shall be tested for
point-to-point electrical continuity.

10.3. Dielectric Withstanding Voltage (DWV). The interconnecting cable or harness
assembly shall withstand the application of 1500 +/-75 Vdc for a minimum of >
5 seconds and leakage current shall not exceed 1 milliampere when applied
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10.4.

10.5.

10.6.

10.7.
10.8.

10.9.

voltage is maintained. The test potential shall be applied between the following:
(1) each conductor and all other conductors in the cable or harness assembly; (2)
each conductor and connector shell; (3) each conductor and shield; (4) between
shields; and (5) between shield and connector shell/ground, except when shields
are connected to ground. Any deviation proposed by Contractor shall be
concurred by TASA before any of them is applied to the deliverable. 500 +/-50
Vdc shall be applied for Micro-D connectors.

Insulation Resistance: The insulation resistance between each conductor and all
other conductors, between each conductors and shields, and between each
conductors and connector shell, between shields, and between shield and
connector shell/ground except when shields are connected to ground, shall be
greater than 100 Mohm at an applied voltage of 500V +/- 50Vdc for a minimum
of > 5 seconds.

Contractor shall deliver Net List electrical file which compatible and executable
with Nexeya MPT-1000 system.

Retention test: Contacts in connectors utilizing retention clips shall be tested 100
percent for seating. Push testing shall utilize a tool that minimizes the possibility
of accidental contact bending and applies a controlled, preset pressure to the
contact before releasing the force.

Individual harness bundles mass shall be measured and record.

The test report of all deliverables shall include at least the test results of continuity
resistance, isolation resistance, DWV, retention test, for each single wire/cable.
Length and weight for each bundle shall be record in the document.

The engineering drawing of all deliverables shall include at least the bundle
layout, cable length (by measurement), connector number/name, parts list and
process notices.

10.10. Instructions for Build Assemble and Test (IBAT) shall descript manufacturing

processes and settings that used in the project.

10.11.Harness those carry high frequency signals, (W17, W18, W19, W20, W21, W22,

W31, W39, W40, W54), shall provide additional test report of VSWR
measurement, insertion loss measurement and eye diagram test. Test frequency
range 1GHz to 3GHz is set for VSWR and insertion loss measurement. 2.2GHz
Is set for eye diagram test.

11. Shipping Operation:
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11.1.
11.2.

11.3.

11.4.

11.5.
11.6.
11.7.

11.8.

11.9.

All deliverables shall be cleaned according to NASA 8739.4 before packing.
Marking shall be provided on the external package by using of a label or
equivalent means.
Connectors shall be packed to prevent the pins from becoming bent or broken
during shipment or storage.
All packages shall include opportune protection buffer. All connectors shall
install with protective ESD cap or ESD bag.
The transport shall cover cleanliness requirement for the harness.
ESD suitable packing materials shall be used for harness.
For shipment of any deliverable products, the Contractor shall sign a Certificate
of Conformance (COC) to assure that:(1). Items have successfully passed
applicable inspections and tests in accordance with the applicable specifications
and procedures of the requirements of the Contract. (2). Items are correctly
preserved, packaged, packed, and marked in accordance with applicable
specifications and procedures.
The Contractor shall be responsible for the transportation and insurance of the
specified end items along with the necessary shipping/customs clearance
documents according to the Contract.
Whenever the submission of shipping documents is required, the following
documents shall be included:

(1). A Packing List in two (2) copies.

(2). A Certificate of Conformance in two (2) copies

12. Inspection at TASA

12.1.

12.2.

Inspection consists of inspection verification for shipping container quality, type
and number of equipment, outer surface conditions, part/hardware marking or
identification (as applicable), packaging, etc., in accordance with the contract
requirements. All delivered end items shall be subject to inspection at the delivery
point upon their receipt. The Customer shall notify the Contractor the conclusions
of the inspection with in thirty(30) days.

Successful acceptance of the deliverable end items shall be deemed to have

occurred when:

(1) Inside packing remains intact.

(2) All associated documentation is received at the point of delivery.

(3)In case of inspection failure, the rejected end items will be deemed a non-
delivery and shall be returned to the Contractor’s address after due notification
by the Customer. Any hardware which is returned for repair shall be subject
to the same inspection procedures.
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12.3.

12.4.

12.5.

Documentation Review and Approval Procedures:

Unless otherwise specified, TASA will review and approve all related data and
documents that are deliverable under the Contract. The documents include
Shipping Documents, test reports, engineering drawings, and other documents
mutually agreed by the TASA and Contractor for each specified item.
Documentation Review for hardware

Upon receiving of data and document, TASA will distribute them to responsible
personnel at TASA’s premise for review. All review comments will be collected,
summarized, and fed back to Contractor by TASA. Contractor shall make any
necessary correction or revision for any rejection.

After review and approval of the Shipping Documents, together with other
relevant requirements, TASA will countersign the applicable Acceptance
Certificates (COC) issued by Contractor.

13. Acceptance Criteria

13.1.

13.2.

13.3.

13.4.

13.5.

13.6.

13.7.

13.8.

13.9.

The contractor shall establish and implement a quality Management System
(QMS) such as ISO 9001, or other equivalent acceptable to TASA.

The contractor shall perform manufacturing and testing activities in the I1SO
Class5 (Class 100K) clean room.

The contractor shall ensure adequate control of handling, packaging and shipping
of parts to prevent damage, deterioration, or loss.

Connectors shall be packed to prevent the pins from becoming bent or broken
during shipment or storage.

Marking shall be provided on the external package by using of a label or
equivalent means.

If have ESD sensitive parts, the process shall meet ESDA S20.20 requirement.
At the same time, the contractor shall provide ESD control documents to TASA
during handling and testing.

Packing list in two copies shall be placed on the external of shipping container to
identify the Contract Line Item Number (CLIN) of each in the container.

The contractor is responsible to provide a well-controlled environment to protect
the contract line item before shipping.

TASA reserves the right to audit at contractor’s site.

TASA-P-1130385 60 / 60



