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CHAPTER 11 MISSION INTEGRATION AND 
MANAGEMENT 

11.1 Introduction 

In order to ensure the launch mission proceeds in a smooth way, CGWIC has implemented 

a standard approach through a single interface. 

This Chapter outlines the management process applied to contract implementation, the 

customer responsibilities, the interface requirements and documentation required. 

11.2 Management Overview 

11.2.1 Management Organization 

The Launch Services Contract (LSC, or the Contract) is the top level contractual agreement 

with the Statement of Work (SOW) defining the technical requirements for the program. 

The program organization for the customer’s program formed by the personnel from CGWIC, 

CALT and CLTC is shown in Figure 11-1.   

 

 

 

 

 

 

 

 

 

Figure 11-1  Program Organization 
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call upon other individuals from their respective organizations, as well as their contractors 

and consultants, to participate, as necessary and appropriate, in such consultations. The 

CGWIC Program Manager will process all the documentation, organize the meetings and 

keep the customer advised of the schedule status. 

The liaison concerning all commercial and contractual aspects of the program will be directly 

established between the CGWIC Program Manager and the customer Program Manager. 

Technical matters which are the responsibilities of CALT or CLTC will be passed immediately 

to their nominated Program Managers.  

The CGWIC Program Manager reports to the Vice President of CGWIC and is responsible 

for the launch services. He or she is authorized to coordinate with the customer in 

implementing the contract. The Program Manager is also responsible for all commercial 

affairs concerning the launch services. He or she also directs the program management 

office of CGWIC according to the instructions of the Vice President of CGWIC. 

The Program Manager of CALT directly reports to the Director General of the launch vehicle 

and interfaces with CGWIC to coordinate with the customer in all matters relating to the 

launch vehicle and is responsible for planning launch vehicle preparation and supervising 

the implementation of the instructions from the Director General of the launch vehicle. 

The CLTC Program Manager, who reports to the Vice President of CLTC, interfaces with 

CGWIC to coordinate with the customer in all matters concerning launch preparation 

activities. He or she also directs the CLTC work team.  

11.2.2 Approach for Successful Implementation of the Program  

In establishing the organization for the program, CGWIC emphasizes the following:  

a) Assignment of highly competent, experienced personnel with demonstrated capability 

for each responsibility; 

b) Strong engineering direction and performance verification through a dedicated team of 

systems engineers; 

c) Close engineering and management relationships between partners and 

subcontractors, in order to minimize risk versus program schedule. 

11.2.3 Program Management Reviews  

The program status will be reviewed by the customer and CGWIC through documentation 
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and scheduled face-to-face meetings. The meetings and reviews will be organized along 

with the Technical Interchange Meetings (TIM) and can be held as required. The 

conclusions of the reviews and any actions items will be agreed by CGWIC (CALT and 

CLTC) and the customer. Notes or minutes documenting the agreements and actions will be 

prepared and jointly signed by both parties at the end of each review. The following program 

management reviews will be conducted:  

a) Contractual and Mission Integration Kick-Off Meeting  

b) ICD reviews 

c) Preliminary and Final Mission Analysis Reviews (PMAR & FMAR) 

d) Technical Interchange Meetings (if needed) 

e) Quality Reviews 

f) Site Survey 

g) LV Pre-shipment Review 

h) Launch Site meetings 

i) Launch Facilities Acceptance Review 

j) Combined Operations Review 

k) Launch Readiness Review 

11.2.4 SC/LV Interface Control 

The SC/LV interface is controlled by the Interface Control Document (ICD) based on the 

template provided by CGWIC and details all of the customer interfaces, the customer’s 

technical, documentation and the schedule requirements. 

11.2.5 Launch Services Schedule 

The launch services schedule should be in line with the SC mission process, the typical 

program schedule is shown in Figure 11-2 and Figure 11-3. 
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The typical schedule is based on a 24 month procurement schedule although the launch 

vehicle can be delivered on a shorter schedule by special arrangement.  

There is a typical schedule for the provision of the customer interface data based on a 24 

month schedule, which is shown in Figure 11-3. The schedule for the specific launch is 

developed in conjunction with the customer and satellite manufacturer based on the satellite 

schedule. 

 

Figure 11-3  The Typical Schedule 

The typical schedule can be shorter if requested and supported by the customer. 

11.2.6 Launch Campaign Schedule 

The typical Launch Campaign period for LM-3A Series launch vehicle in XSLC is 24 days. 

The activities assigned to each day are described in Chapter 8, Launching Operations, of 

this User’s Manual. 

11.2.7 Launch License and Permits 

CGWIC shall be responsible for ensuring that all the requisite Chinese government permits 
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and approvals for the launch services and the launch of the customer’s satellite have been 

obtained and are in place.  

11.2.8 Satellite Technology Safeguard 

CGWIC commits to meet customer’s requirement to ensure the satellite technical security 

during the whole process of contract implementation. 

CGWIC is responsible for obtaining customs clearance without inspection and assisting in 

arrangement of transportation (on a charter rented by the customer) between the China 

airport of entry and Xichang airport for the satellite and its support equipment. 

When the SC arrives at XLSC, the satellite processing facility is handed over to and will be 

exclusively controlled by the customer during the whole launch campaign. 

11.3 Launch Services Program 

The launch services will include a launch vehicle dedicated for the customer, launch 

operations, meetings & reviews during the whole program cycle and other related services. 

The launch vehicle will be completed with Payload Fairing (PLF), Payload Adapter (PLA), 

separation system and umbilical interface plus the provision of a customer designed logo on 

the fairing. 

There are a series of standard reviews during the LSC implementation and those the 

customer may participate in are detailed in this section. 

11.4 Interface Control Document (ICD) 

The ICD is based on the standard ICD developed by CGWIC and is revised to indicate the 

specific requirements for the mission as supplied by the customer. The inputs required from 

the customer are defined in Paragraph 11.9 of this Chapter. 

The ICD defines all the interfaces between the satellite and the launch vehicle, the 

documentation requirements, the design verification requirements for the satellite, the 

launch campaign requirements, and the mission parameters. 

The ICD is developed jointly by the customer and CGWIC and formally signed by the parties. 

Although the ICD can be updated as required, there are two planned revisions, the first after 

the Preliminary Mission Analysis Review (PMAR) and the second after the Final Mission 
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Analysis Review (FMAR). All revisions are jointly agreed and signed by the customer and 

CGWIC. 

The ICD is the master document for the launch services program and takes precedence 

over all other technical documents. 

11.5 Mission Analysis 

11.5.1 Introduction 

The launch services are based on a standard mission profile as defined in the User Manual, 

however, each mission is tailored to the specific customer’s requirements. A brief and 

preliminary assessment will be made to ensure that the customer’s injection requirements 

are compatible with the launch vehicle capability. 

The mission analysis process has two major stages, the completion of the preliminary 

mission analysis following the SC PDR and the final mission analysis after the SC CDR that 

finalizes the flight configuration. 

The two stages culminate in two mission analysis reviews, the Preliminary Mission Analysis 

Review (PMAR) and the Final Mission Analysis Review (FMAR), but this does not preclude 

additional Mission Reviews, should the customer request them as optional services 

according to the LSC. 

11.5.2 Preliminary Mission Analysis 

The preliminary mission analysis is based on the initial injection requirements according to 

the Interface Requirement Document (IRD, see Paragraph 11.12) and ICD, and will assess 

the following: 

a) Define the compliance of the satellite to the launch vehicle interfaces 

b) Initially assess the satellite environment during the launch 

c) Review and assess the satellite design compliance 

d) Review and assess the satellite test program 

e) Document and agree all deviations from the User’s Manual requirements, including 

those identified in the ICD 

f) Document all open issues relating to the mission and agree a closure plan that resolves 

all these issues prior to the FMAR. 
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The results of the preliminary mission analysis are used to define the mission profile, the 

launch site requirements, the changes required to the satellite test program and any 

interface issues that impact the satellite design. The ICD will be updated and agreed based 

on the agreements made during the PMAR. 

The key areas included in the preliminary mission analysis and reviewed at the PMAR are 

as follows. 

11.5.2.1 Trajectory Analysis 

The preliminary launch profile to injection and the injection accuracy will be derived from the 

standard mission injection profile and assess the following topics: 

a) Verification of launch trajectory for this specific mission 

b) Flight sequence up to SC/LV separation 

c) Predicted vehicle performance 

d) Satellite mass margin against contracted lift-off mass 

e) Propellant reserves 

f) Predicted injection accuracy 

g) Review of satellite attitude requirements for the flight 

11.5.2.2 Separation Analysis  

The preliminary separation analysis and launch vehicle reorientation will also be presented 

at the PMAR and assess the following topics: 

a) Verification of the satellite attitude at SC/LV separation 

b) Review of the SC/LV separation velocity 

c) Review of the collision avoidance maneuver 

d) Verification of the separation dynamics, including fuel slosh 

11.5.2.3 Coupled Loads Analysis (CLA) 

This is the preliminary CLA using the preliminary satellite dynamic model as provided by the 

customer. The preliminary CLA will address the following: 

a) Modal analysis of the satellite and launch vehicle 
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b) The preliminary satellite dynamic loads under the worst case of launch vehicle 

environmental loads 

c) The preliminary loads and accelerations responses of the satellite at the satellite model 

nodes over the launch mission 

d) Notching requirements requested by the customer 

The results of the CLA and its review at the PMAR will allow the customer to preliminarily 

review the notching requirements and verify that the satellite qualification loads encompass 

the predicted loads with adequate margin. 

11.5.2.4 EMC and RF Compatibility Analysis 

The EMC and RF compatibility analysis is required to verify the compatibility among the 

satellite, the launch vehicle and the launch site during processing; to verify the compatibility 

between the launch vehicle and satellite during the flight. The ICD is used as the baseline 

for this analysis and allows CALT and XSLC to verify that the values provided in the ICD are 

correct. 

11.5.2.5 Electrical Interface Analysis 

The Electrical Interface Analysis is conducted to verify the compatibility between SC/LV 

Electrical Ground Support Equipment (EGSE) interfaces and SC/LV on-board interfaces, 

and to design the specific umbilical cables, such as connectors’ pin allocation, shielding 

specification and umbilical signal definition, according to the inputs from the satellite 

manufacturer. 

11.5.2.6 Mechanical Interface Analysis  

The Mechanical Interface Analysis is performed to verify the compatibility of the mechanical 

interface between the satellite and launch vehicle relating to the fairing, adapter, envelope, 

access door and RF window in the fairing. The ICD will provide the baseline input, however, 

the customer and satellite manufacturer will be required to validate the satellite dimensions 

based on the actual hardware. 

11.5.2.7 Thermal Analysis 

The thermal analysis uses the thermal model provided by the customer as an input to the 

launch vehicle thermal model to predict SC temperatures during the mission. The thermal 

analysis relates to the launch mission from lift-off to separation providing a time phased 

thermal profile of the thermal model nodes selected by the customer. The analysis also 
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covers the ground operations so that the thermal environment of the satellite from leaving 

BS to lift-off can be verified and the fairing cooling requirements can be defined. 

11.5.2.8 Venting Analysis 

The venting analysis is conducted to verify whether the requirement defined for the satellite 

depressurization in the fairing can be satisfied during the flight, especially in the transonic 

period. 

11.5.3 Final Mission Analysis 

The Final Mission Analysis is based on the final mission plan and injection predictions so it 

becomes the formal mission baseline. The objectives of the Final Mission Analysis Review 

(FMAR) are to verify the mission baseline so that the final flight software can be prepared, to 

verify that the mission meets the customer requirements and to review the satellite test 

program for compliance with the ICD requirements. The completion of the FMAR freezes the 

mission plan and results in an update of the ICD to reflect the new agreements. 

The final mission analysis will assess the following: 

a) Confirm the compliance of the satellite to the launch vehicle interfaces 

b) Confirm the satellite environment during the launch 

c) Review and assess the satellite design compliance 

d) Review and assess the satellite test program 

e) Document and agree all deviations from the User’s Manual requirements, including 

those identified in the ICD 

f) Document all open issues relating to the mission from the PMAR and confirm that they 

are closed 

The key areas included in the final mission analysis and reviewed at the FMAR are as 

follows. 

11.5.3.1 Trajectory Analysis 

The final launch profile to injection and the injection accuracy will be reviewed to confirm the 

following: 

a) Verification of launch trajectory for this specific mission 

b) Flight sequence up to SC/LV separation 
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c) Predicted vehicle performance 

d) Satellite mass margin against the contracted lift-off mass 

e) Predicted orbital parameters of the satellite at separation 

f) Predicted injection accuracy 

g) Review of satellite attitude requirements for the flight 

11.5.3.2 Separation Analysis 

The final separation analysis and launch vehicle reorientation is updated and the following 

topics confirmed: 

a) Verification of the satellite attitude at SC/LV separation 

b) Review of SC/LV separation velocity 

c) Review of the collision avoidance maneuver 

d) Verification of the separation dynamics, including fuel slosh 

11.5.3.3 Coupled Loads Analysis (CLA) 

This is the final CLA using the satellite dynamic model as updated and validated by the 

customer. The final CLA will address the following: 

a) Modal analysis of the satellite and launch vehicle 

b) The final satellite dynamic loads under the worst case of launch vehicle environmental 

loads 

c) The final loads and accelerations responses of the satellite at the satellite model nodes 

over the launch mission 

d) Notching requirements requested by the customer 

The results of the CLA and its review at the FMAR will allow CALT to review the final 

notching requirements, verify that the satellite qualification loads encompass the predicted 

loads with adequate margin and confirm that the satellite test program is adequate. 

11.5.3.4 Electromagnetic Compatibility (EMC) Analysis 

The final EMC and RF compatibility analysis verifies the complete compatibility among the 

satellite, the launch vehicle and the launch site during processing as well as the 

compatibility between the launch vehicle and satellite during the flight. This includes the final 

launch configuration and the final satellite testing at the launch pad. The ICD is used as the 
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baseline for this analysis and allows the CALT and XSLC to verify that the values provided in 

the ICD are correct. 

11.5.3.5 Electrical Interface Analysis 

The Final Electrical Interface Analysis is conducted to verify the compatibility between 

SC/LV Electrical Ground Support Equipment (EGSE) interfaces and SC/LV on-board 

interfaces, and to verify the specified umbilical cable design, such as connectors’ pin 

allocation, shielding specification and umbilical signal definition, according to the inputs from 

the customer. 

11.5.3.6 Mechanical Interface Analysis  

The Mechanical Interface Analysis is performed to verify the compatibility of the mechanical 

interface between the satellite and launch vehicle relating to the fairing, adapter, envelop, 

access door and RF window in the fairing, etc. The ICD will provide the baseline input, 

however, the customer will be required to validate the satellite dimensions based on the 

actual hardware. 

11.5.3.7 Thermal Analysis 

The thermal analysis uses the thermal model provided by the customer as an input to the 

launch vehicle thermal model. The thermal analysis relates to the launch mission from lift-off 

to separation providing a time phased thermal profile of the thermal nodes selected by the 

customer. The analysis also covers the ground operations so that the thermal environment 

of the satellite from leaving BS to lift-off can be verified and the fairing cooling requirements 

can be defined. 

11.6 Verification of Satellite Design 

In support of the mission analysis, the customer will be required to demonstrate that the 

satellite design is able to survive the launch vehicle environment during the mission. The 

customer shall be required to deliver the following test reports for CALT review and 

approval. 

11.6.1 Satellite Environmental Test Plan 

The customer shall provide a comprehensive satellite test plan that clearly shows how they 

will comply with the environmental requirements defined in this User’s Manual. The plan 

shall detail the satellite manufacturer’s overall test philosophy and how this is translated into 
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a qualification and acceptance test program. The plan shall provide an overview of the 

environmental testing to be performed to clearly demonstrate that the satellite can meet the 

ground processing and flight loads. The plan shall also include the test objectives, the 

acceptance criteria, the satellite configuration for the tests with its applicability to the launch 

configuration, the test methodology including the monitoring requirements, and the test 

schedule showing that all testing will be completed such that the final CLA can be performed 

before the FMAR. It should be noted that this is a test plan and the test specifications and 

procedures are not required unless there is an issue with the test plan. 

11.6.2 Satellite Environmental Test Program 

A SC/PLA fit check shall be performed to verify the interface and may be combined with a 

separation shock test. 

CALT reserves the right to monitor the satellite environmental testing directly should there 

be concerns with the margins to the dynamic environment or the notching selected. 

11.6.3 Satellite Environmental Test Report 

The customer shall provide a comprehensive environmental test report following the satellite 

dynamic testing so that compliance with the environmental requirements of this User’s 

Manual can be verified. The test report shall include the theoretical analysis required to 

validate the dynamic testing, the results of the static load tests, and the dynamic test results. 

The test report shall provide a summary of the test program with any anomalies clearly 

identified and completed with the corrective actions taken or rationale for acceptance. The 

test report shall provide evidence of adequate margin to the dynamic launch environment. 

For structural elements not directly tested, an analysis shall be provided clearly showing the 

assumptions, boundary conditions, results and margins. 

11.7 Meetings and Reviews 

This section details the formal reviews/meetings to be held between the customer and 

CGWIC based on the typical launch vehicle processing schedule up to and including the 

post mission review. All meetings shall be chaired by the CGWIC Program Manager, who 

shall also coordinate the meeting dates, locations and the agenda with the customer. In 

addition, CGWIC will issue the invitations to the participants and maintain the minutes. The 

typical schedule of meetings is included in the typical launch service schedule shown above. 

The meetings outlined in this section are the formal meetings required to support the 
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provision of the launch services for a customer that has contracted for the launch of a single 

satellite. This does not preclude special meetings being held to address specific issues as 

requested by the customer or CGWIC. The baseline meeting schedule is shown in Table 

11-1. 

Unless otherwise stated, all dates are in months relative to the first day of the launch period 

until a launch date is agreed, from which time on they are relative to the launch date. 

Table 11-1  Meeting Schedule 

Meeting Estimated Date 

Kick Off Meeting (KOM) after SC PDR 

Preliminary Mission Analysis Review (PMAR) 4 months after KOM 

Technical Interchange Meeting (TIM) after SC CDR 

Final Mission Analysis Review (FMAR) 4 months after TIM 

Launch Site Survey 6 months before launch 

Launch Vehicle Pre-shipment Review (PSR)
one month before the start of 
launch campaign 

Combined Operations Procedure Review During the launch campaign 

Launch Readiness Review (LRR) 2 days before launch 

11.7.1 Kick-Off Meeting (KOM) 

This is the formal start of the launch services program where CGWIC and customer provide 

an overview of the management organization, the technical status, the program schedule 

including the meeting schedule and document delivery schedule. KOM will cover the 

following issues:  

a) Program management and schedule 

b) Satellite program, launch requirement and SC interface requirements 

c) Launch vehicle performance and mission technical specification 

d) Launch site operation and safety 

e) Outline of ICD for the program 

The first issue of the ICD will be jointly drafted by CGWIC/CALT/CLTC and customer after 
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this KOM. 

11.7.2 Phase 1/2/3 Safety Submission 

The safety submission is required to show that the satellite and customer operations at the 

launch site meet all the safety requirements of XSLC and CALT. The safety submission shall 

contain a description of all the hazardous systems, testing and materials the customer will 

utilize while processing the satellite at XSLC. 

11.7.3 Preliminary Mission Analysis Review (PMAR) 

This is a review of the initial mission analysis based on the ICD inputs with the objective of 

verifying that the customer injection requirements can be met. This meeting will also result in 

the first issue of the ICD for the program. 

11.7.4 Technical Interchange Meeting (TIM) 

Generally, customer will introduce the technical status in detail after the satellite Critical 

Design Review (CDR) so that the Final Mission Analysis can be conducted. A TIM can be 

held whenever needed during the program when agreed by CGWIC and the customer; 

however, TIMs do not replace the scheduled technical meetings and are only held when a 

specific issue requires discussion between scheduled reviews. 

11.7.5 Final Mission Analysis Review (FMAR) 

The objectives of the Final Mission Analysis Review (FMAR) are to verify the mission 

baseline so that the flight software can be prepared, to verify if the mission meets the 

customer requirements and to review the satellite test plans for compliance with the ICD 

requirements. The completion of the FMAR freezes the mission plan and results in an 

update of the ICD to reflect the new technical status. 

11.7.6 Launch Site Survey 

The review is held in XSLC around six months before launch. The satellite team will be 

invited to this survey to verify that the facilities and equipment of XSLC on-site, such as the 

MCCC, BS, clinic facility and launch pad, are ready to support the satellite. The review is 

also to verify that the launch site facilities meet the launch requirements defined in the ICD. 
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11.7.7 Launch Vehicle Pre-shipment Review (PSR) 

This review is held in Beijing at least one month before the launch campaign. The purpose 

of this review is to confirm that the launch vehicle meets the specific requirements in the 

process of design, manufacture and testing. The launch vehicle delivery date to XSLC will 

be discussed in the meeting. CALT provides a detailed report to the customer introducing 

the technical configuration and quality assurance of the launch vehicle. The review is 

focused on qualification status of the launch vehicle and the various interfaces and 

compatibility with the satellite. 

11.7.8 Launch Site Operation Meetings 

Daily meetings will be held at the launch site at a mutually agreed time. The routine topics 

are reporting the status of satellite, launch vehicle and launch site, applying for support from 

launch site and coordinating the activities of all parties.  

11.7.9 Combined Operations Procedure Review 

This review will be held at XSLC following the submission of the Combined Operation 

Procedure prepared by XSLC.  

The combined operations procedures start with the mate of the satellite and the Payload 

Adapter (PLA). The procedures will detail the interfaces between the launch vehicle team 

and the customer’s team for the operation including the constraints, safety requirements, 

handling requirements, personnel requirements and their responsibilities. These procedures 

are to ensure that the events are coordinated and the teams do not run into facility conflicts. 

The Combined Operations Procedure will be finalized by incorporating the comments put 

forward in the review. 

11.7.10 Launch Readiness Review (LRR) 

This review is held at XSLC after the launch rehearsal and prior to launch vehicle fueling. 

The review will cover the status of satellite, launch vehicle, launch facilities and TT&C 

network. The launch campaign will commence the preparation of the launch vehicle fuelling 

after this review. 

11.8 Launch Reports after SC/LV Separation 

CGWIC/CLTC/CALT will provide a series of launch reports, some in real time and the final 

one after analysis of the launch vehicle performance. 
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11.8.1 Orbit Injection Parameters Report 

CLTC will provide the initial injection parameters, including the satellite attitude and orbit 

parameters to the customer within 30 minutes after SC/LV separation. 

11.8.2 Orbit Tracking Report 

CGWIC also requires the customer’s tracking network to confirm acquisition of the satellite 

and the orbital parameters as soon as possible after SC/LV separation.  

11.8.3 Launch Mission Evaluation Report 

CALT will prepare a report on the mission from lift-off to separation and deliver it to the 

customer within 60 days after a successful launch or a brief introduction 15 days after a 

launch failure or a launch anomaly. The report will address all the flight events, the launch 

vehicle performance, the injection orbit and accuracy, the separation attitude and roll rates, 

and the comparison with the predictions.  

11.9 The Customer Commitment 

The customer shall assign a dedicated Program Manager no later than one (1) month after 

the Effective Date of the Contract (EDC). The customer shall be responsible for coordination 

of technical and programmatic activities related to the execution of the LSC.  

The customer shall submit and supply all the documentation and hardware specified 

hereunder. 

11.9.1 Documentation 

The following documents shall be provided to CGWIC by customer in accordance with the 

milestone schedule agreed upon by both parties: 

a) Satellite Interface Requirement Document 

b) Satellite Dynamic Model 

c) Satellite Thermal Model 

d) CAD Model 

e) Mechanical Interface Drawing 

f) Satellite Mechanical Environment Test Plan 
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g) Satellite Mechanical Environment Test Results 

h) Safety Submissions 

i) Satellite Mass Properties 

j) Satellite Launch Operation Plan 

k) Hazardous Satellite Test Procedures at XSLC 

l) Orbit Tracking Report 

m) Shock Compatibility Analysis (in case the shock test is not included in the Satellite 

Mechanical Environment Test Plan) 

11.9.2 Hardware for Integration and Launch 

The customer shall provide the following hardware in support of the mission: 

a) Satellite 

b) Ground Support Equipment and Test Equipment 

c) Propellant  

The customer shall also provide the following umbilical connector halves to CGWIC: Two 

pairs of connectors halves for flight (1 nominal + 1 spare) 

11.10 Launch Campaign 

11.10.1 Introduction 

The launch campaign starts with the arrival of the customer’s advance team in XSLC, which 

is followed by the arrival of the satellite at Xichang airport. The customer’s advance team 

would arrive ahead of the satellite to do the launch site acceptance review so that the team 

could verify that all the facilities are ready and the transportation is in place for the transfer of 

the satellite to the launch site. 

Prior to starting the launch campaign, all the requisite documentation shall be formally 

issued and the customer will have completed the acceptance review of the launch site and 

certified that the launch site is ready to receive the satellite. 

The launch campaign has three major phases: satellite preparation, combined operations, 

and the final preparation and launch. The satellite preparation phase includes all operations 

up to mating to the Payload Adapter (PLA) and is managed by the customer with XSLC 
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support as required. The combined operations start with the mating of the satellite to the 

PLA and include all operations up to the mating of the encapsulated satellite with the launch 

vehicle. These operations are managed by XSLC with the customer’s support for interface 

verification. The final preparation and launch are also managed by XSLC with customer’s 

support. 

The typical launch vehicle working period (Encapsulation-on-Pad) for the launch campaign 

is 24 days. The typical launch campaign flowchart (assuming the launch campaign period 

for satellite is 35 days) is listed in Table 11-2. 

11.10.2 Launch Campaign Preparation 

In support of the customers preparation for the launch campaign, CGWIC, CALT and XSLC 

will issue a series of documents covering the activities and facilities. The key documents are 

as follows: 

a) XSLC User’s Manual 

b) Combined Operations Plan 

c) Combined Operations Procedures 

d) Countdown Procedure 

e) Go/No Go Criteria 

f) Launch Rehearsal Procedures 

CGWIC will organize the launch site acceptance review at XSLC so that the customer can 

review the facilities and certify that the launch site is ready for the satellite processing before 

the launch campaign starts. 

11.10.3 Launch Campaign Documentation 

11.10.3.1 Introduction 

This section outlines the documents to be prepared by the customer and CLTC/CALT that 

are required to plan and implement the launch campaign. 

11.10.3.2 Input to ICD 

The ICD not only defines the satellite to launch vehicle interfaces and injection requirements 

but also details the satellite support requirements at the launch site. This initial input will 

cover the basic requirements that will be updated following the Mission Analysis Reviews 
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Table 11-2  Typical Launch Campaign Flowchart (Encapsulation-on-Pad) 

No. Work Items -35 -31 -30 -29 -23 -22 -21 -20 -19 -16 -15 -14 -12 -11 -10 -8 -7 -6 -4 -3 -2 -1 0 1 2

1 SC Advance Team Arrival ▌        

2 Launch Facilities Check & Acceptance Review 
▼-------

▼ 
       

3 SC arrival ▌        

4 SC Operations in BS2 ▼----------------------▼    

5 LV arrival  ▌      

6 LV status recovery & unit test in BL   ▼----------------------▼    

7 SC Pre Filling Review      ▌    

8 SC Fueling in BS3     ▼--------------▼  

9 LV Transfer, Erection & Integration on Pad     ▌   

10 LV Subsystem Test, #1 & #2 Overall Checkout      ▼------------------------------▼

11 SC Flight Readiness Review       ▌  

12 
SC/LV Combined Operation in BS3 (SC mating with 
Payload Adapter) 

      ▼-------------▼

13 SC transfer       ▌

14 
SC/LV Combined Operation on Pad (Encapsulation & 
SC Test) 

      ▼------------▼

15 
LV #3 & #4 Overall Checkout, Overall Checkout Result 
Review 

       ▼-----▼

16 LV Launch Readiness Review        ▌

17 LV Functional check before fueling        ▌

18 LV Fueling (Conventional & Cryogenic)        ▼-----▼

19 Launch        
 

20 Post-launch Operations        ▼----▼
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11.10.3.3 XSLC User’s Manual 

The XSLC User’s Manual (Issue 2009) is a standard document describing the facilities at 

XSLC available to the customer. 

11.10.3.4 Satellite Operations Plan 

The Satellite Operations Plan is prepared by the customer and defines all the activities 

required to handle, test and fuel the satellite from arrival at Xichang airport through to mating 

to the Payload Adapter (PLA). The plan will also include all the XSLC interface requirements, 

the support required for the standalone satellite operations and communications 

requirements. Although the plan is primarily to define the satellite processing requirements, 

it will also be required to detail the post launch activities that the customer will implement to 

remove all their equipment from XSLC. 

11.10.3.5 Combined Operations Plan  

XSLC will prepare a combined operations plan based on the typical launch vehicle 

processing schedule that will cover all activities from satellite mating to the Payload Adapter 

(PLA) to the launch. The objective of the plan is to provide an overview of all the activities in 

sequence between the launch vehicle and satellite with specific emphasis on the following: 

a) Operations that involve both satellite and launch vehicle 

b) All operations that are standalone and require the satellite or launch vehicle to be 

inactive 

c) All hazardous operations 

d) All operational constraints from the satellite and launch vehicle 

e) The responsibilities of each party for each operation 

f) Reference to an operational procedure for each operation. 

The initial release of the plan may not have the actual procedure references but will include 

all the identified operations. The final version will be released following the final Combined 

Operational Procedure Review and refer to all the released procedures. 

11.10.3.6 Satellite Operational Procedures 

These are the procedures that will be used during the launch campaign by the customer in 

processing the satellite. The hazardous procedures shall detail every step required including 

the constraints, safety requirements, handling requirements and personnel requirements. 
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The procedures to be used during combined operations shall also detail every step required 

including the constraints, safety requirements, handling requirements, personnel 

requirements and any actions required by the launch vehicle in support of the operation. 

The operational procedures will also include those procedures that the customer will use to 

validate the XSLC interfaces for communications and monitoring the satellite. 

11.10.3.7 Combined Operations Procedures 

XSLC/CALT will issue the combined operations procedures starting with the mating of 

satellite to Payload Adapter (PLA). These procedures will detail the interfaces between the 

launch vehicle team and the customer team for the operation including the constraints, 

safety requirements, handling requirements, personnel requirements and the responsibilities. 

These procedures are to ensure that the events are coordinated and the teams do not run 

into facility conflicts. 

11.10.4 Launch Campaign Management 

Although CGWIC will coordinate all the formal meetings for the launch campaign, the 

customer will interface directly with the XSLC team for daily activities during the launch 

campaign. The customer shall nominate a single point of contact for all interface activities 

with XSLC, who will also nominate a single point of contact for the launch campaign. The 

overall control of the launch campaign will be provided by XSLC as the representative of the 

range.  

The responsibilities of the launch campaign key personnel are as follows: 

a) Customer Representatives 

Program Manager – In the case of a customer-procured launch, responsible for the 

satellite launch campaign, primary interface with CGWIC/XSLC and provides formal 

satellite readiness status for launch. 

b) Satellite Manufacturer Representatives 

Satellite Program Manager – The satellite Program Manager has overall responsibility 

for the satellite program, which includes the launch campaign. He is the sole point of 

contact with the customer and CGWIC/XSLC for all formal communications. 

Satellite LV Manager – the Satellite LV Manager is the primary working contact with 

CALT and XSLC for the launch campaign operations. 
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c) CGWIC Representative 

CGWIC Program Manager – the CGWIC Program Manager is the primary interface 

with the customer Program Manager, CALT and XSLC 

d) CLTC and XSLC Representatives 

CLTC and XSLC Program Manager 

e) CALT Representatives 

CALT Program Manager 

The launch countdown organization is based on the standard CALT and XSLC launch 

program with the customer interface for providing the GO/NO GO criteria.  

11.10.5 Launch Campaign Working Meetings 

11.10.5.1 Introduction 

This section covers the meetings required in advance of the launch campaign to plan the 

activities as well as those held during the campaign to review progress and verify that the 

key milestones have been achieved. The formal launch program reviews/meetings are 

covered above and this section addresses those meetings held specifically to plan and 

manage the launch campaign.  

11.10.5.2 XSLC Facility Acceptance Meeting 

Prior to the launch campaign start, the customer’s advance team will arrive at XSLC earlier 

than the satellite so as to re-verify that the facilities at XSLC meet the launch requirements 

and the launch site is ready for the satellite processing. 

11.10.5.3 Satellite Transport Meeting 

This meeting is to coordinate the transportation of the satellite from the Xichang airport to 

XSLC. 

The meeting will be held in conjunction with the launch site review to plan the off-loading 

and transfer to the SC processing facility (BS) at XSLC. 

11.10.5.4 Daily Progress and Planning Meetings 

Daily progress meetings will be held between the key personnel from the customer, the 

satellite manufacturer, CGWIC, CALT and XSLC. The routine topics are reporting the status 
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of satellite, launch vehicle and launch site, requesting support from the launch site and 

coordinating the activities of all sides. 

The objective of these meetings is to verify that the satellite processing is on schedule, 

coordinate support for the next few days of satellite processing, arrange services for the 

satellite team and report on overall launch vehicle status. Weekly planning meetings can be 

arranged if necessary. 

11.10.5.5 Combined Operations Meetings 

There are two combined operation meetings to verify that the satellite, the launch vehicle 

and the XSLC facilities are ready for combined operations. The first Combined Operations 

Meeting is held before the satellite propellant filling activities and the second is held after the 

satellite is fuelled.  

These meetings will review any special requirements for the satellite transportation and 

verify that all the required communications links are in place and have been validated.  

11.10.5.6 Launch Rehearsal Procedure Review Meeting 

XSLC will arrange a dedicated meeting among the parties discussing and finalizing the 

launch rehearsal procedure. 

11.10.5.7 GO/NO GO Criteria Review Meeting 

XSLC will arrange a dedicated meeting among the parties discussing and finalizing the 

GO/NO GO criteria. 

11.10.5.8 Countdown Procedure Review Meeting 

XSLC will arrange a dedicated meeting among the parties discussing and finalizing the 

countdown procedure. 

11.11 Safety Requirements 

11.11.1 Safety Training  

Safety training for the SC processing facilities and general launch site safety will be provided 

before the launch campaign with hands-on training in the facilities when the advance team 

arrives but before the satellite arrives. The remaining team members will be trained when 

they arrive to support the launch campaign. 
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Training for the hazardous operations such as fuelling will be provided as required to the 

customer team members nominated to participate in these operations. 

11.11.2 Safety Requirements for Hazardous Operations 

The customer is responsible for all the satellite and ground equipment hazardous operations; 

however, these require prior approval from XSLC before implementation. XSLC safety 

representatives will monitor and coordinate all hazardous operations to ensure that the 

safety requirements are followed and all safety requirements are complied with. 

Hazardous operations cannot commence until authorized by the XSLC safety representative. 

Any incident must be reported immediately so that the XSLC safety representative can 

activate the emergency response teams. 

If the same satellite platform has been launched from XSLC in a previous mission and there 

are no significant changes in the hazardous systems or components, a shorter safety 

approval cycle can be implemented. 

11.12 Launch Services Documentation 

This section addresses the documentation to be provided by either the customer or the LV 

side during the implementation of the launch services contract. The delivery dates are based 

on typical program duration of 24 months but may be modified to adapt the customers 

schedule requirements and satellite schedule. 

Unless otherwise stated, all dates are in months relative to the first day of the launch period 

until a launch date is agreed from which time on they refer to the launch date and are listed 

in Table 11-3. 
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Table 11-3  Launch Services Documentation Submission Date 

 Documents Provider Due Date 

1 

Launch Vehicle’s Introductory Technical Documents 

Launch March User’s Manual  

XSLC User’s Manual 

Long March Safety Requirement Documents  

Required Format of Spacecraft Dynamic Model 

Required Format of Spacecraft Thermal Model 

CGWIC 
1 month 

after EDC 

2 

Interface Requirement Document (IRD) for Using 

LM-3A Series LV 

The customer shall prepare the IRD, which generally 

includes the following information:  

General mission technical requirements 

Launch Safety and Security Requirements 

Special Requirements for LV and Launch site 

The IRD is used for the start of the program. Further 

detailed technical data can be defined during the 

implementation of the contract. 

Customer 
2 months 

after EDC 

3 

Spacecraft Dynamic Model (Preliminary and Final)  

The customer shall provide hard copies or soft copies 

(such as a CD) according to Required Format of 

Spacecraft Dynamic Model. CALT will perform the 

dynamic Coupled Load Analysis (CLA) with the model. 

The customer shall specify the output requirements in 

written form. The spacecraft dynamic model could be 

submitted once or twice according to progress of the 

program. 

Customer 
2 months 

after No.1 

4 

Dynamic Coupled Load Analysis (Preliminary and 

Final)  

CALT will integrate the SC model, launch vehicle model 

and flight characteristics together to calculate loads on 

SC/LV interface at selected critical points. The customer 

may get the dynamic parameters inside the spacecraft 

using the analysis results. Analysis would be carried out 

once or twice depending on the progress of the program.

CGWIC 
3 months 

after No.3 
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 Documents Provider Due Date 

5 

Spacecraft Thermal Model (Preliminary and Final) 

The customer shall provide hard copies or soft copies 

(such as a CD) of the spacecraft thermal model 

according to Required Format of Spacecraft Thermal 

Model. CALT will use the model for thermal environment 

analysis. The analysis output requirement should be 

specified in written form. 

Customer 
2 months 

after No.1 

6 

Thermal Analysis (Preliminary and Final) 

This analysis determines the spacecraft thermal 

environment from the arrival of the spacecraft to its 

separation from the launch vehicle. 

CGWIC 
3 months 

after No.5 

7 

Spacecraft Interface Requirements and Spacecraft 

Configuration Drawings (Preliminary and Final) 

cover but are not limited to the documents listed 

below:  

a) Orbital data, Mass properties, launch constraints & 
separation conditions; 

b) Detailed information of the spacecraft mechanical 
interfaces, electrical interfaces and RF 
characteristics; 

c) Requirements and constraints for combined 
operations. 

The customer shall provide the spacecraft configuration 

drawings to CGWIC/CALT. For all minimal or potential 

protrusion out of the fairing envelope, agreement has to 

be reached with CALT on its acceptability one year 

before launch. 

Customer 
3 months 

after EDC 

8 

Safety Phase 1 – Design 
This submission is for the design of the spacecraft and 

ground support equipment with details of all hazardous 

systems or components. It will provide details of all safety 

measures implemented, warning devices included and a 

list clearly showing the risks for each hazardous system 

and component. 

Customer 
Before the 

PMAR 



LM-3A Series Launch Vehicle User’s Manual 

Issue 2011 11-28

 Documents Provider Due Date 

9 

Mission Analysis Reports (Preliminary and Final)  

f) Trajectory Analysis 
To optimize the launch mission; 

To determine the launch sequence, flight trajectory and 

performance margin.  

g) Separation Analysis (Statistical Analysis & Far Field 
Analysis) 

To analyze the separation dynamics at SC/LV 

separation, including fuel slosh; 

To verify the spacecraft velocity and attitude at SC/LV 

separation; 

To review if the LV collision avoidance maneuvers can 

satisfy the spacecraft requirements. 

h) Interface Compatibility Analysis (EMC Analysis, 
Electrical Interface Analysis and Mechanical 
Interface Analysis) 

To ensure that the SC/LV interfaces are compatible. 

i) Venting Analysis (Final Analysis Only) 
To verify if the spacecraft design can satisfied and the 

depressurization requirement in the fairing during the 

launcher trajectory, especially during transonic period. 

CGWIC 
3 months 

after No.7 

10 

Safety Phase 2 – AIT and Qualification Status 
This submission provides the qualification status, 

manufacturing status and acceptance verification of all 

hazardous systems and components for the spacecraft 

and ground support equipment. This submission will also 

include the initial spacecraft operations procedures. 

Customer 

12 months 

before 

launch 
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 Documents Provider Due Date 

11 

Spacecraft Environmental Test Plan 

The customer shall provide a comprehensive spacecraft 

test plan that clearly shows how they will confirm 

compliance with the environmental requirements defined 

in this User’s Manual. The plan shall detail the spacecraft 

manufacturer’s overall test philosophy and how this is 

translated into a qualification and acceptance test 

program. The plan shall provide an overview of the 

environmental testing to be performed to clearly 

demonstrate that the spacecraft can meet the ground 

processing and flight loads. The plan shall also include 

the test objectives, the acceptance criteria, the 

spacecraft configuration for the tests with its applicability 

to the launch configuration, the test methodology 

including the monitoring requirements, and the test 

schedule showing that all testing will be completed such 

that the final CLA can be performed before the FMAR. It 

should be noted that this is a test plan so test 

specifications and procedures are not required unless 

there is an issue with the test plan. 

Customer 

One month 

before the 

test 

12 

Spacecraft Environmental Test Report  

The reports provided by the customer should include the 

detailed environmental test and some related analysis 

conclusions. The adaptability and the margins of the 

spacecraft should also be included. The document will be 

jointly reviewed by both sides to ensure the compatibility 

of SC and LV. 

Customer 

15 days 

after the 

test 

13 

Safety Phase 3 – Final Acceptance and Hazardous 
Operations 
The final submission includes the results of the AIT 

program for the hazardous systems plus the final details 

of all hazardous operations to be conducted at the launch 

site. This includes the spacecraft, ground support 

equipment and deliveries of hazardous materials. 

Customer 

6 months 

before 

launch 
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 Documents Provider Due Date 

14 

Spacecraft Operation Plan 

This plan shall describe the spacecraft operations in the 

launch site, the launch team composition and 

responsibilities. This plan is prepared by the customer 

and defines all the activities required to handle, test and 

fuel the spacecraft from arrival at Xichang airport through 

to mating to the Payload Adapter (PLA). The plan will 

also include all the XSLC interface requirements, the 

support required for the standalone spacecraft 

operations and communications requirements. Although 

the plan is primarily to define the spacecraft processing 

requirements, it will also be required to detail the post 

launch activities the customer will implement to remove 

all their equipment from XSLC. 

Both sides will jointly review this document. Part of the 

document will be incorporated into ICD and written into 

SC/LV Combined Operation Procedure. 

Customer 

8 months 

before 

launch 

15 

Spacecraft Operation Procedure 

These are the procedures that will be used during the 

launch campaign by the customer in processing the 

spacecraft. The hazardous procedures shall detail every 

step required including the constraints, safety 

requirements, handling requirements and personnel 

requirements. The procedures to be used during 

combined operations shall also detail every step required 

including the constraints, safety requirements, handling 

requirements, personnel requirements and any actions 

required by the launch vehicle in support of the 

operation. 

The operational procedures will also include those 

procedures that the customer will use to validate the 

XSLC interfaces for communications and monitoring the 

spacecraft. 

Customer 

2 months 

before 

launch 
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 Documents Provider Due Date 

16 

SC/LV Combined Operations Plan 

XSLC will prepare a combined operations plan based on 

the typical launch vehicle processing schedule that will 

cover all activities from spacecraft mating to the payload 

adapter to the encapsulated spacecraft mating with the 

launcher. The objective is to provide an overview of all 

the activities in sequence between the launch vehicle 

and spacecraft with specific emphasis on the following: 

a) SC/LV joint operations 

b) All SC or LV stand-alone operations that require the 

LV or SC to be inactive 

c) All hazardous operations 

d) All operational constraints from the SC/LV 

e) The responsibilities of SC or LV for each operation 

f) Reference to an operational procedure for each 

operation. 

CGWIC 

8 months 

before 

launch 

17 

SC/LV Combined Operations Procedure 

XSLC will issue the combined operations procedures 

starting with the spacecraft mating to the payload 

adapter. These procedures will detail the interfaces 

between the launch vehicle team and the customer team 

for the operation including the constraints, safety 

requirements, handling requirements, personnel 

requirements and the responsibilities. These procedures 

are to ensure that the events are coordinated and the 

teams do not run into facility conflicts. 

The launch vehicle side will work out the SC/LV 

Combined Operation Procedure based on Spacecraft 

Operation Plan and SC/LV Combined Operations Plan. 

Both sides will jointly review this procedure. 

Both 

Sides 

2 months 

before 

launch 

18 
Approval of the spacecraft and ground support 

equipment for fuelling and combined operations. 
Customer 

Before SC 

fuelling 



LM-3A Series Launch Vehicle User’s Manual 

Issue 2011 11-32

 Documents Provider Due Date 

19 

SC’s Mass Property Report (Final) 

The spacecraft's mass properties are measured and 

calculated after all tests, fueling and closeout operations 

are completed. The data shall be provided to CGWIC 

one day before SC/LV integration. 

Customer 
After the SC 

is fueled 

20 

Launch Rehearsal Procedure 

This document specifies the detailed operation steps 

during the launch rehearsal. 

Both 

Sides 

15 days 

before 

launch 

21 

GO/NO GO Criteria 

This document specifies the baseline criteria for the 

GO/NO-GO and the orders issued by the relevant 

Program Managers of the mission team. The Go/No Go 

criteria for the launch vehicle are standard but the criteria 

will be updated with the spacecraft requirements.  

The operation steps have been specified inside SC/LV 

Combined Operation Procedure.  

Both 

Sides 

15 days 

before 

launch 

22 

Countdown Procedure 

The countdown procedure details the countdown 

sequence, the communication links, all communication 

exchanges, e.g. commands, status reports, test values, 

etc., as conducted on the launch day. It also details the 

responsibilities of the various participants and the inputs 

required from the customer. The contingency procedures 

will also be included for unplanned launch holds and 

launch abort. 

Both 

Sides 

15 days 

before 

launch 

23 

Orbit Injection Data Report 

The initial orbit injection data of the spacecraft will be 

provided 30 minutes after SC/LV separation. This 

document will either be handed to the customer's 

representative in XSLC or sent via telex, facsimile or 

e-mail to a destination selected by the customer. Both 

sides will sign on this document.  

CGWIC 

30 minutes 

after SC/LV 

separation 
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 Documents Provider Due Date 

24 

Orbital Tracking Report 

The customer is required to provide the first round of 

orbital tracking data after SC separation. This data is 

used to verify the launch vehicle performance.  

Customer 
20 days 

after launch

25 

Launch Mission Evaluation Report 

Using injection parameters and telemetry data obtained 

from the launch vehicle, the launch vehicle side will 

provide an assessment of the launch vehicle's 

performance. This will include a comparison of flight data 

with preflight predictions. The report will be submitted 60 

days after a successful launch or 15 days after a launch 

failure or a launch anomaly. 

CGWIC 
60 days 

after launch
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