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Annex A  (normative)
EMC control plan - DRD

A.1 DRD identification

A.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-20, requirement 6.2.2a.

A.1.2 Purpose and objective

The EMC control plan defines the approach, methods, procedures, resources and organization to design, produce and verify a product to operate within its specified electromagnetic environment and performance characteristics.

It provides the instruction for conducting all activities related to the management, the design requirements and the verification of the electromagnetic compatibility of all items of equipment and subsystems of a project.

A.2 Expected response

A.2.1 Scope and content

a. The EMC control plan shall contain a description of the purpose, objective, content and the reason of prompting its preparation.

b. The EMC control plan shall list the applicable and reference documents to support the generation of the document.

c. The EMC control plan shall include any additional definition, abbreviation or symbol used.

d. The EMC control plan shall list the EMC requirements to be verified, covering at least the following areas:

1. The EMC programme management:

(a) responsibilities of customer and supplier at all levels, lines and protocols of communication, control of design changes;

(b) planning of the EMC control program: facilities and personnel required for successful implementation of the EMC control program; methods and procedures of accomplishing EMC design reviews and coordination;

(c) programme schedules: Integration of EMC program schedule and milestones within the program development master schedule.

2. System level performance and design requirements:

(a) definition of electromagnetic and related environments;

(b) definition of critical circuits;

(c) allocation of design responses at system and subsystem and equipment levels;

(d) antenna–to–antenna interference reduction analysis and technique;

(e) magnetic moment upper limit required for AOCS;

(f) magnetic cleanliness control plan (spacecraft with specific payloads);

(g) magnetic budget;

(h) establishment of a controlled grounding scheme;

(i) assessment of possible fault currents;

(j) wiring (including shielding and shield termination and categorization) practises;

(k) electrical bonding;

(l) material properties, effects of corrosion prevention and similar concerns on bonding and general EMC issues;

(m) design criteria for alleviating effects of spacecraft charging and other electrification issues.

3. Subsystem and equipment EMI performance requirements and verification:

(a) allocated EMI performance at the equipment level, including tailored equipment level requirements. The control plan shall be the vehicle for tailoring limits and test methods;

· Conducted emission on power leads in the frequency domain

· Inrush current on power leads

· Common mode conducted emission on power and signal leads

· Conducted emission on antenna ports

· DC magnetic field emission

· Radiated magnetic field emission in the low frequency range (scientific spacecraft)

· Radiated electric field emission in the low frequency range (scientific spacecraft)

· Radiated emission of RF electric field

· Conducted susceptibility on power leads in differential mode

· Conducted susceptibility on power and signal leads in common mode

· Conducted susceptibility to transients on power leads

· Radiated susceptibility to low frequency magnetic fields

· Radiated susceptibility to RF electric fields

· Susceptibility to electrostatic discharges

(b) test results from subsystem and equipment level EMI tests shall be summarized. Any specification non–compliances judged to be acceptable shall be described in detail and the justifying rationale presented.

4. Electro–Explosive Devices (EED):

(a) appropriate requirements (ECSS-E-ST-33-11 and ECSS‑E‑ST‑20‑07);

(b) design techniques;

(c) verification.

5. EMC analysis:

(a) predictions of intra–system EMI and EMC based on expected or actual equipment and subsystem EMI characteristics;

(b) design of solutions for predicted or actual interference situations;

6. Spacecraft level EMC verification, including outline of system–level EMC test plan, including rationale for selection of critical circuits for safety margin demonstration and instrumentation techniques for both critical and EED circuit sensitisation.

A.2.2 Special remarks

None. 
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