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Commissioning Execution Plan
Acronyms and Definitions of Terms
Glossary of Acronyms, Abbreviations & Definitions (https://www.lsst.org/scientists/glossaryacronyms)

Comm: Commissioning
EOP: Experimental Operations Plan
LSSTCam: Rubin Observatory Camera project
MIE: Major Item of Equipment (DOE term)
MREFC: Major Research Equipment and Facilities Construction (NSF term)
ORR: Operations Readiness Review

Reference Documents
The following documents are cited in this plan.




LPM-54: MREFC Project Execution Plan
LSE-79: Rubin Observatory System Integration and Commissioning Plan
LPM-17: Rubin Observatory Science Requirements Document



LSE-29: Rubin Observatory System Requirements Document



LSE-30: Rubin Observatory System Specifications Document



LCA-225: LSSTCam MIE Project Execution Plan.
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Commissioning Execution Plan
1

Project Definition

1.1 Introduction
This Rubin Observatory Commissioning Execution Plan (CEP) serves as an addendum to
the project execution plans already in place for the Rubin Observatory MREFC project
funded by the National Science Foundation (LPM-54) and the LSSTCam Major Item of
Equipment (MIE) project funded by the U.S. Department of Energy (LCA-225) to ensure
that the scope for the joint effort to integrate, test and commission the Rubin Observatory
System is carried out on time and on budget. This document defines the joint NSF-DOE
commissioning baseline (scope, cost and budget) as well as the organization structure and
management systems for the combined commissioning effort.

1.2 Project Background
The construction of the Rubin Observatory has been and continues to be a partnership
between two NSF (MREFC) and DOE (MIE) efforts. The NSF MREFC construction project
includes funds through commissioning to operations. LSST Camera (LSSTCam) fabrication
is a DOE major item of equipment (MIE) project. The DOE MIE project funds only the
fabrication and verification of the LSST Camera up to verification of performance at the
sub-system level at SLAC. The DOE LSST Commissioning project provides new
(operations) funding to cover coordinated preparations with the MREFC funded project for
carrying out an integrated LSST Commissioning Plan (LSE-79). The LSST Commissioning
Plan includes the completion of the camera full assembly and verification at SLAC,
shipment of the LSSTCam from SLAC to Chile, reassembly and reverification of the camera
on the summit, pathfinders for the LSSTCam refrigeration system, early system integration
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and testing with the Commissioning Camera (ComCam), final system integration and
testing of LSSTCam and Science Validation. DOE supported LSST Commissioning ends with
the conclusion of the NSF MREFC LSST construction project with an Operations Readiness
Review signifying the start of LSST operations.

1.3 Scientific Goals
The LSST survey capability will open new avenues of research in many diverse areas of
astronomy and physics. However, in formulating the scientific requirements for the Rubin
Observatory facility, four broad scientific topics were selected:





Constructing a census of moving objects in the Solar System
Investigating the characteristics of the transient optical sky
Charting the formation and structure of the Milky Way Galaxy
Understanding the nature of dark matter and dark energy

These four science topics were chosen because they are the focus of cutting-edge research
that spans the universe from our own local neighborhood to distant galaxies: the formation
of the Solar System, the evolution of galactic structure, and cosmology. Substantial progress
in each area will require data of an unprecedented scale. These four science themes also
place stringent and complementary requirements on image quality, astrometric and
photometric precision, and the ability to identify and characterize objects that move or
vary in brightness. Meeting the science requirements for these four topics will ensure that
Rubin Observatory will meet the requirements for a very broad range of other scientific
programs.
The LSST Science Book (Strauss et al., 2009), which was authored by 245 individual
scientists from the broad astronomy and physics communities, describes many of these
programs in detail. A scientific overview paper by the LSST Consortium (Ivezic et al., 2011)
entitled, “LSST: From Science Drivers to Reference Design and Anticipated Data Products,”
describes the Rubin Observatory project and scientific motivation for the project.
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The strategic aim of the Rubin Observatory Commissioning phase is to ultimately validate
the Rubin Observatory science requirements captured in the Science Requirements
Document (SRD) (LPM-17); specifically, these requirements are:
1. Photometric repeatability shall achieve 5 mmag precision at the bright end, with
zero-point stability across the sky of 10 mmag and band-to-band calibration
errors not larger than 5 mmag. These limits are required to achieve accuracy in
photometric redshifts, separation of stellar populations, detection of lowamplitude variable objects, and the search for systematic effects in Type Ia
supernova light curves.
2. Astrometric precision shall maintain the limit set by the atmosphere of about 10
mas per visit at the bright end (on scales below 20 arcmin). This precision is
driven by the desire to achieve a proper motion accuracy of 0.2 mas/yr and
parallax accuracy of 1.0 mas over the course of a 10-year survey.
3. A single visit duration, which includes two exposures for cosmic ray rejection,
shall be no longer than about one minute to prevent trailing of fast moving
objects and to aid control of various systematic effects induced by the
atmosphere. A single visit shall be no shorter than ~20 seconds to avoid
significant efficiency losses due to finite readout, slew time, and read noise.
4. The filter complement shall include at least six filters in the wavelength range
limited by atmospheric absorption and silicon detection efficiency (320-1050
nm), with roughly trapezoidal filter response and no large gaps in the coverage,
in order to enable robust and accurate photometric redshifts and stellar typing.
An SDSS-like u band shall be included for separating low-redshift quasars from
hot stars and for estimating the metallicities of F/G main sequence stars. A
bandpass with an effective wavelength of about 1 micron would enable studies
of sub-stellar objects, high-redshift quasars (to redshifts of ~7.5), and regions of
the Galaxy that are obscured by interstellar dust.
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5. The revisit time distribution shall enable determination of orbits of solar system
objects and sample SN light curves every few days, while accommodating
constraints set by proper motion and trigonometric parallax measurements.
6. The total number of visits of any given area of sky, when accounting for all
filters, shall be >825, as mandated by weak-lensing (WL) science, the NEO
survey, and proper motion and trigonometric parallax measurements. Studies of
transient sources also benefit from a larger number of visits.
7. The co-added survey depth shall reach r~27.5, with sufficient signal-to noise
ratio in other bands to address both extragalactic and Galactic science drivers.
8. The distribution of visits per filter shall enable accurate photometric redshifts,
separation of stellar populations, and sufficient depth to enable detection of faint
extremely red sources (e. g. brown dwarfs and high-redshift quasars). Detailed
simulations suggest an approximately flat distribution of visits among
bandpasses but with a slight preference given to the r and I bands because of
their dominant role in star/galaxy separation and weak- lensing measurements.
9. Data processing, data products, and data access shall enable efficient science
analysis without compromising accuracy and precision. To enable a fast and
efficient response to transient sources, the processing latency should be less
than a minute, with a robust and accurate characterization of reported
transients.

1.4 Community Access to Commissioning Data
The Project recognizes that during the course of commissioning the data that will be
collected will have significant value to the general scientific community - particularly as it
relates to preparing the science community for readying itself for the full LSST survey.
Making the commissioning data generally available to the LSST science community is in
tension with and beyond the scope of the MREFC and DOE commissioning objectives and
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requirements. To balance these tensions the Project is committed to making the
commissioning images and catalogs generally available after a modest time delay to allow
the Commissioning team to analyze and extract the relevant data required for system
verification and validation. The Rubin Observatory Construction Project will make
commissioning data available to the general science community through the support from
the early Rubin Observatory Operations Transition Team.
The Rubin Observatory Commissioning plan includes three well defined periods when
various on-sky data collection will occur (see Data Delivery milestones in the table below –
green bold entries indicate completed milestones at the time of this release – pre COVID19). The image data from each of the defined data collection periods will be made
available through the Early Operations Team no earlier than 3 months after that phase has
been completed, with the associated catalogs from those images available 3 months
thereafter. The commissioning data will be released with quality metrics to indicate
whether it is of “engineering grade”, where significant flaws may be present, or if it is of
“shared risk science grade”, where the quality of data is expected to be very good but may
still contain some flaws - whether known or unknown. The Early Operations Transition
Team will serve as the primary interface to the science community in interacting with these
early commissioning data products.
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2

Project Organization

2.1 Governance and Institutional Responsibility
The institutional relationships established to make the Rubin Observatory a successful
public-private partnership are captured in a series of Memoranda of Understanding
(MOUs). In particular, the CEP continues the AURA-SLAC working relationship established
by MOU in Document-11515.
The DOE has identified SLAC National Accelerator Laboratory (SLAC) as the lead
organization for DOE efforts. SLAC manages a collaboration of other DOE national
laboratories, a collection of IN2P3 laboratories in France, and high-energy physics groups
at universities, all of whom support the camera development, fabrication and delivery.
Continuing the pattern from the MIE project, DOE funds for the commissioning flow
directly from DOE to SLAC and other DOE Laboratories, but final responsibility for the DOE
in support of the commissioning of Rubin Observatory resides at SLAC. SLAC collaborates
with AURA, which has the responsibility for executing the NSF-funded MREFC project, in
commissioning the Observatory. The commissioning phase will be executed by these two
organizations as a single project, with leadership assigned to the Rubin Observatory
Director, who is jointly appointed and employed by both SLAC and AURA.
The AURA-SLAC MOU (Document-11515) focuses on the Rubin Observatory Director and
Project Manager as the lead managers responsible for system level decisions as well as
managing the separately funded technical groups working on the Rubin Observatory. The
camera system remains a SLAC-managed DOE Major Item of Equipment (MIE) project that
has distinct and clear Interfaces, both logically and physically, with the other Rubin
Observatory subsystems. The MOU describes the system-level performance requirements
of the Observatory and defines the responsibilities of both Parties to recognize and
participate in the Rubin Observatory Project Change Control Board, Systems Engineering
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Group, Project Science Team, and project meetings. Each agency requires project fiscal and
technical reviews that can occur multiple times per year. The entire project team will be
available to support and participate as appropriate in all project reviews. As the camera
MIE project ends before the MREFC construction project is completed, the camera project
manager has been named at the Project level, the Deputy Project Manager for DOE
Commissioning to ensure leadership continuity.

2.2 Institutional Collaboration and Scope
IN2P3 will continue to support the testing and characterization of the camera filter
exchange system both at SLAC and on the summit after shipment of the camera. IN2P3 will
also deliver the spare auto-changer and filter loader as part of the commissioning effort.

2.3 Project Offices and Organization
During the commissioning phase, the overall Rubin Observatory Project organizational
structure remains unchanged. The Project Director, Deputy Director and Project Manager
retain overall responsibility and authority as described in the Project Execution Plan (PEP)
(LPM-54). The System AI&T and Commissioning effort is part of the Project Systems
Engineering scope of work. The specific responsibility for the planning and execution of the
System AI&T and Commissioning work is assigned to the Systems Scientist who operates as
the Commissioning Manager. The Systems Scientist has the responsibility to complete the
work on schedule and within the allocated budget and has the authority to direct resources
as required to meet the functional objectives described in this plan. The Systems Scientist
and Lead Systems Engineer jointly will oversee broader systems engineering effort. During
the Systems AI&T and Commissioning period, the “commissioning” and “verification”
efforts will be distributed to the Systems Scientist and the Lead Systems Engineer
respectively.
The subsystem technical teams will remain administratively under their respective

This document is under change control. Its contents may not be changed, altered or their provisions waived without approval via the Rubin Observatory
change control process.

7

Commissioning Execution Plan | LSE-390 (rel3.0) | Latest Revision Date 2021-01-27

subsystem managers. These subsystem teams will be responsible for executing the scope of
work that continues in parallel with the system wide integration and commissioning (e.g.
maintenance, routine operations activities and ongoing DM development). Each
subsystem will assign staff to be directly involved in the System AI&T and Commissioning
effort. The assigned staff will take their priorities from, and functionally report to, the
Systems Scientist through the Technical Coordination Team (TCT - see below). The TCT
provides a direct interface to the subsystems, maintaining a technical and administrative
connection between the commissioning, development, operational and maintenance
efforts.
During the commissioning time period, each subsystem will have continued
responsibilities, but the Project priority will be the System AI&T and Commissioning effort.
The DM part of the Project still will be undergoing planned development during the System
AI&T and Commissioning phases. The assigned LSSTCam team will be highly focused on the
integration and commissioning support both at SLAC and on the summit as well as any
remaining MIE closeout actions. The management team for LSSTCam will remain at SLAC
to organize these DOE supported efforts and the completion of the camera integration and
verification at SLAC under commissioning scope. The T&S team will focus on supporting
the commissioning effort, in particular the early AI&T efforts and system integration as
described in the Telescope Integration and Test Plan (LTS-104). The T&S team will
maintain responsibility for the safe operation and maintenance of the Rubin Observatory
Summit Facility and Base Facility, providing the care and control to support the priority
activities of the commissioning effort.
2.3.1 Commissioning Team Organization
The Project Commissioning team will be responsible for developing, evolving and
maintaining the System AI&T and Commissioning Plan (LSE-79 and associated Primavera
P6 schedule), coordinating the pre-commissioning preparations and the safe execution of
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integration and commissioning activities once these start.
The Project Commissioning team consists of three subgroups, the System Integration Team
(SIT) and the Science Validation Team (SVT) and a Technical Coordination Team, (TCT)
each with their own lead(s) reporting to the Systems Scientist as Commissioning Lead.
SVT in commissioning will be a distributed group, while many of the SIT will spend most, if
not all, of their time in Chile. Members of any team may migrate from one to the other over
the course of commissioning as their roles, assignments and location map to specific
activities. The figure below, provides the organizational structure of the Project
Commissioning Team.

The SIT, a scientific and technical team responsible for meeting the overall objectives of the
System AI&T and Commissioning effort, reports directly to the Systems Scientist. It is
expected that this team will spend the majority of their time in Chile carrying out the onsite integration and commissioning activities. The SIT is meant to be the primary on-site
scientific and technical analytics and planning team. However, some of the SIT will work
remotely given the expected networking bandwidth and the data access center (DAC)
services available. The SIT on-site will work closely with the TCT to prioritize
commissioning, issue resolution, maintenance and operational activities. SIT also will lead

This document is under change control. Its contents may not be changed, altered or their provisions waived without approval via the Rubin Observatory
change control process.

9

Commissioning Execution Plan | LSE-390 (rel3.0) | Latest Revision Date 2021-01-27

the technical operational optimization of the Camera-Telescope system aimed at
performance improvements beyond technical requirements. In the pre-Commissioning the
SIT will be based out of Tucson. Once integration and commissioning activities begin in
Chile, the SIT will transition and be primarily based out of La Serena, Chile. SIT and
technical personnel going to the Summit Facility will be limited to those who have an
explicit need to “touch” the hardware; otherwise, their work will be conducted from the
satellite control room located at the Base Facility in La Serena.
The SVT is meant to be the deep scientific analytics team to validate and characterize the
algorithms and pipeline performance against the survey data performance specifications
articulated in the LSR and SRD. The SVT will also help develop and plan wider system
performance tests and explorations to characterize the limits of the Rubin Observatory
System. The SVT is initially seeded by the University of Washington (UW) group (three
full-time equivalents [FTEs]). As commissioning approaches and gets underway, the SVT
would expand to include others, particularly the assignments from DM to the Project
Commissioning team. Functional assignments from DM to the SVT will come from the
science/technical leads of the various pipeline teams (approximately five FTEs).
Additional members of the SVT will come from other internal or external “at large
scientists” directly supported out of the MREFC or DOE-COM funding. As the SVT team
evolves in late commissioning, it is expected that the expertise and functions of the SVT
would be approaching desired operational functionality of the agencies.
The TCT is made up from representatives out of each of the subsystem teams. The TCT is
responsible for assisting in the tactical planning of daily activities needed to support
system integration and commissioning, issue and problem resolution, maintenance, and
routine operations. While this team will be focused mainly on activities in Chile, it will also
address the coordination of activities at the other primary Rubin Observatory sites, namely
NCSA and Tucson Headquarters. The representation from the subsystems at a minimum
will include subsystem AI&T managers, chief engineers, the Summit Manager, Summit
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Safety Coordinator and IT Coordinator. The TCT along with their managers are responsible
coordinating their resource to carry out the technical activities derived from the strategic
monthly planning and the more detailed weekly and daily schedules.
2.3.2 DOE Commissioning Management
Within the integrated Rubin Observatory Commissioning effort, a project office based at
SLAC is maintained to provide management support of the funding coming from DOE
operations (see organizational structure below). This project office maintains the joint role
of the Rubin Observatory Director with overall authority of both DOE and NSF funded
efforts. The Camera Scientist continues his role for the duration of commissioning. The
MIE Camera Manager moves to a Deputy role under the Rubin Observatory project
manager in the Rubin Observatory Project office and continues to lead the SLAC based
effort supporting the completion of the camera integration and test at SLAC as well as the
integrated Rubin Observatory Commissioning plan.

This document is under change control. Its contents may not be changed, altered or their provisions waived without approval via the Rubin Observatory
change control process.

11

Commissioning Execution Plan | LSE-390 (rel3.0) | Latest Revision Date 2021-01-27

This document is under change control. Its contents may not be changed, altered or their provisions waived without approval via the Rubin Observatory
change control process.

12

Commissioning Execution Plan | LSE-390 (rel3.0) | Latest Revision Date 2021-01-27

2.4 Delegated Authority Limits
The Rubin Observatory commissioning effort is part of the MREFC project and during the
Commissioning Phase of the integrated Rubin Observatory Project the delegated authority
limits will be as defined by the project execution plan (PEP) for the MREFC NSF funded
effort (LPM-54). The DOE commissioning of the Camera is not part of the DOE funded
Camera MIE project, however, the effort is projectized to ensure an effective integration
with the Observatory systems and the DOE milestones are fully integrated with the
Observatory master schedule. To that effect a change control authority has been defined for
the DOE funded scope of commissioning work and is available in Appendix A.

2.5 Oversight
AMCR - AURA Management Council for Rubin Observatory continues to provide oversight
of the MREFC elements of the project;
NSF-DOE JOG - Joint Oversight Group continues
MREFC oversight continues. DOE oversight moves to operations mode but EVMS continues
as in MIE.

3

Project Controls

3.1 Work Management and Authorization
Specific work activities carried out during the System Assembly Integration & Testing
(AI&T) and Commissioning period will be derived from several needs. First and of highest
priority are those needed to support the System AI&T and Commissioning Plan. Next in the
order of priority is the work needed to correct issues that have been discovered and are
blocking further progress with System AI&T and Commissioning. This is followed by work
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needed to maintain the operational systems and their routine operations. Because of its
nature the work that is needed on any given day/week can become fluid during System
AI&T and Commissioning. Recognizing this potential for fluidity, we have developed a
strategy and toolset to help us manage the work detail as they develop during execution of
the System AI&T and Commissioning plan. The work planning and management will be
done on three timescales:
Monthly Project-wide Planning Meeting: On a monthly basis, the Systems Scientist will
convene the representatives from each the three Project Commissioning Team subgroups
along with the Lead Systems Engineer, subsystem managers, Project manager, Director and
Deputy Director for a one day review of past performance, current status and a two-month
look ahead of the current P6 based PMCS baseline plan. This meeting is essential to
understand the planned activity schedule, work that may interfere or prohibit other work
and any significant deviations arising from previous activities. Additionally, this meeting
will be essential in assigning and notifying shared resources to the highest priority
activities. The current safety record will also be reviewed along with any specific safety
concerns stemming from planned activity and appropriate mitigation plans put in place.
Weekly site-specific “tailgate” meetings: At each Rubin Observatory site where System
AI&T and Commissioning activities are occurring there will be a weekly site-specific
“tailgate” meeting. This meeting will be led by the local “on-duty scientist” and review the
detailed work plan with a two-week look ahead according to the objectives and priorities
set at the Monthly Project-wide Planning Meeting. These weekly “tailgate” meetings are
specifically aimed to setting the week’s work assignments to personnel and anticipate the
needs for the following week. Specific safety issues related the week’s work are addressed
with procedure reviews and adjustments as necessary.
Daily site-specific work authorization and safety review: Daily site-specific work
authorization meetings (particularly at the Summit facility) are focused on safety with
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reviews of anticipated hazards, safe work procedures, coordination of work location
conflicts, and reminders of work safety. These “plan of the day” meetings are co-led by the
local “on-duty Scientist” and the local work authorization manager. For example, the
Systems Scientist (or designee) and the Summit Manager will lead the daily work
authorization meeting at the Summit Facility. Work is authorized through pre-vetted
procedures and released to occur that day by the assigned individuals. Any variations from
the authorized procedures at the Summit Facility will require approval from the Summit
Manager and Summit Safety Coordinator.
To aid in the management of this work, Rubin Observatory has developed a toolset that
allows for the integration of both long term plans along with the capabilities to dynamically
re-assess priorities and tasks on weekly and daily timeframes, as well the capabilities to
execute the work and record the results, associated artifacts and issues uncovered. The
main tool Rubin Observatory will use is JIRA, which is a work management software tool
that allows for generation of tickets assigned to individuals to do the work that move
through defined workflows. Rubin Observatory has developed a customized JIRA project
called “LSST Operations” (LOPS) that includes an additional add-in called Kanoah Tests.
Kanoah Tests is a test management tool that provides additional capabilities to generate
Test Cases, Test Runs, Test Plans, Test Results, Test Reports, and Issues all in a common
platform with traceability. The LOPS JIRA project has been designed with various kinds of
work in mind: verification tasks, integration tasks, maintenance tasks, etc.

3.2 Project Management Control System (PMCS)
The PMCS encompasses the processes and tools that integrate and quantitatively measure
project cost and schedule performance against the Performance Measurement Baseline
(PMB). The PMCS is used to support the requirement to implement and maintain an Earned
Value Management System (EVMS) and has been done so in a manner to be ANSI/EIA-748C Earned Value Management Systems compliant. The PMCS contains the costs and schedule
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as well as the scope, resource allocations, work descriptions, the basis of estimates, and the
activity-based risk assessment evaluation. The PMCS maintains data in the base year value
as well as the then-year costs and calculates the Budget at Completion (BAC) based on the
aggregation of direct, Indirect, overhead, and escalations based on the associated resource
element. The PMCS integrates information from the following systems to support EVMS
reporting.


CAS – AURA Financial System



Primavera Project Planner (V8.3) - Schedule



Deltek Cobra (V8.2) – EVMS Cost Breakdown and Reporting and Analysis



DocuShare – Document Control, Document Repository



Drupal – Rubin Observatory Change Control Board Interface



Risk Register - Internally developed software used to manage risks and
opportunities



eCAM – Internally developed software used as the CAM’s interface to all cost and
schedule data

The Rubin Observatory project has clearly defined goals and activities that extend over
several years that must be completed within cost and time limitations. As there is only one
Rubin Observatory System to commission, a single Rubin Observatory Commissioning Plan
(LSE-79) has been prepared. With few exceptions all planned activities are resourced with
the key personnel from both the DOE and MREFC projects. A single integrated Primavera
based Project Management Control System (PMCS) is maintained to track the schedule and
resources necessary to complete the Rubin Observatory Commissioning phase. Budgets,
EVMS and accounting are tracked by separately for the DOE (at SLAC) and MREFC (at
Tucson PMO) using Deltek Cobra (V8.2. The EVMS will include standard graphical tools to
support the monthly reports with the trend lines and variance information to determine
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where any actions are required.
Performance data from the integrated P6 plan is filtered by either DOE or MREFC and
exported to separate Cobra projects for each funding source (see figure below). This
allows the separation of actual costs, budget and earned value between DOE and MREFC
funding sources through separate cost accounts. EVMS Cost Breakdown and Reporting and
Analysis on DOE provided funding continues at SLAC based on status from the common P6
plan.
The Rubin Observatory Project Controls System Description (LPM-98) further defines the
Rubin Observatory system and how it is administered.

3.3 Commissioning Contingency
The Rubin Observatory Project incorporates specific budget, schedule, and technical
reserves in the scope supported by each Federal Agency. These are explicitly reported to
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the agencies and the procedures for usage and reporting are consistent with the specific
Agency agreements and the levels of authority described in Section 3.4. Details of the
Camera Project contingency management are available in the Camera Project Execution
Plan (LCA-225) and Camera Project Management Plan (LCA-226). The DOE Rubin
Observatory Commissioning plan funding request includes a new contingency request
made to the DOE and is based on a very similar process used in the camera project. The
DOE commissioning contingency request includes both a schedule uncertainty contingency
request and risk based contingency request.
The remainder of this section focuses on the contingency management for the NSF-funded
portion of the project also described in detail in the Contingency Management Plan (LPM61) and remains unchanged moving into commissioning.
The Project Manager has the direct responsibility for the allocation of contingency in
accordance with funding agency policy for the budget allocation, schedule float, and
technical margins. All such changes are coordinated with the Director. The Change Control
Board (CCB) will consider and recommend disposition of requests for changes to systemlevel designs and interfaces, as well as proposed draw-downs on project cost, schedule,
and/or technical reserves. All such changes, even those within the authority of the Director
and Project Manager, are administered through the CCB
(https://project.lsst.org/groups/ccb/) to involve the senior managers and scientists in the
re-working of the plan. The following further describes the three types of contingency and
the approach to managing them:
Budget Contingency: The budget contingency and amount of appropriate schedule
contingency were determined using a probabilistic approach to evaluate cost and schedule
uncertainties, along with potential risk events to provide an integrated Monte Carlo
simulation of the resources that may be necessary to address these uncertainties and
issues. Input is generated at the activity level using a standardized risk-scoring
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methodology described in the Rubin Observatory Cost Estimating Plan (LPM-81) and the
Risk Management Plan (LPM-20). Activity-based estimates of cost and resources, along
with the documented basis of estimate and risk scoring, were prepared by members of the
subsystem teams, who consulted technical experts and outside contractors as appropriate.
The risk scores were used to establish a best and worst case cost for each activity as input
into the analysis. Risk items were also included in the analysis to establish a robust Monte
Carlo analysis of the uncertainties within the project. This basis for estimating the
necessary contingency will be maintained periodically through the duration of the project
as a consistent measure of remaining activity-based contingency.
The project also has a risk-based cost exposure from the risk register described in Section
4.3. While these risks are included in the integrated Monte Carlo assessment, they can also
be analyzed separately for a relative risk-based topical assessment of the risks with an
associated Monte Carlo analysis to inform the Project Manager of the risk exposure
throughout the course of the project.
The various assessments of the risk also provide plans for possible uses for contingency
and models for a burn-down of contingency. These models inform the Director and Project
Manager when considering any changes to the baseline plan. The Project Manager
maintains a log of changes to the baseline PMCS to keep a constant record of the budget
reserves, and the EVMS reporting provides a monthly up-to-date accounting as described
in the Project Controls System Description (LPM-98). The Project Manager also maintains a
separate lien list that aggregates the contingency situation each month and offers a
different outlook for Project and Agency leadership to discuss.
Schedule Contingency: The PMCS described in Section 4.1 includes an integrated master
schedule (IMS) for the entire construction, commissioning, and start of operations phases.
The IMS includes all the necessary logic to derive critical paths and establish the float on
the activities. Milestones are captured for the entire project. The IMS also includes the
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necessary data from the Camera Team to support the interactions and delivery dates, to
and from, for the Camera project. The full Camera schedule is maintained within the SLAC
based Primavera system but monthly updates will be transmitted to the Rubin Observatory
IMS to ensure coordination of the single integrated project. The IMS is the primary platform
for the budget, schedule, and risk integrated Monte Carlo analysis described above.
Through that assessment schedule scenarios are developed to support critical path and
general schedule impact assessments. The total float included in the schedule varies
depending on subsystem, but each subsystem has a schedule that it can be expected to
meet. The Project baseline has appropriate float to establish a schedule contingency.
The schedule float in the IMS is budgeted explicitly where the plan requires staff continuity
but funds to cover the integrated critical path float (Project schedule contingency) are not.
The Integrated Project schedule contingency between the early delivery and the late
delivery will be funded by the contingency budget and will be allocated by the Project
Manager if required. The lien list and contingency planning discussed above includes the
necessary staff costs to cover the necessary float.
Technical Reserves: Specifications in the Rubin Observatory Science Requirements
Document (LPM-17) and the flow down system requirements documents (LSE-29 and LSE30) are designated as minimums, design points, and goals. The reference design is based on
the design point specification. The difference between the design point and the minimum is
the technical reserve. With appropriate systems analysis, trades can be made among the
requirements to control cost and schedule risk while preserving overall system
performance. If necessary, the technical requirements can be relaxed to the design
minimum with only marginal loss in total system performance. No such changes to the
technical baseline will be made without Federal Agency approval for a baseline change.
The aggregate performance of the Rubin Observatory is also represented as a set of metrics
that support the specific science requirement minimums, design, and goal values. These
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metrics and the tools for analysis are utilized for all cases of requirement deviations and
proposed baseline changes to support a consistent measure against which to assess
mitigations for issues that develop during the course of the Project.
Finally, the Project maintains a list of scope options captured in LPM-72.The goal of
the document is to identify and prioritize a compliment of options to the project scope that
can be implemented if the Rubin Observatory project is faced with a substantial shortfall of
funding or schedule. The scope plan provides a list of reductions that equal a minimum of
10% of the remaining planned budget. The document also will include scope opportunities,
as they are identified. All scope options are evaluated for cost, schedule and performance
impact. The guiding rationale for proposed scope reductions is to minimize their impact on
Rubin Observatory system requirements and science performance, as well as to avoid nonrecoverable reductions in scope. Scope opportunities are changes in the baseline plan that
stay within the federally approved Project scope but offer an engineering or
implementation option that has a lower risk or other performance advantage. All entries
are identified with trigger dates to support the management of options. Any consideration
of a Project level scope change implementation would be made only with the approval of
the NSF per the CSA requirements.

3.4 Risk Management
Rubin Observatory has established a risk management plan designed to support a forwardlooking and continuous effort to identify, track, and manage risks. Document LPM-20 is the
Rubin Observatory Project Risk Management Plan, which fully describes the analysis
process and registry methodology for project risk, budget risk, schedule risk, and technical
risk. During Rubin Observatory Commissioning Phase risks that are generated from DOE
commissioning scope are managed as part of the main integrated project risk register.
The Project uses an on-line system for administering the Rubin Observatory Risk Register.
It is available at https://project.lsst.org/risk where access to the risk database, key
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documents, and references are available. The plan outlined herein is intended to:


Provide methods to identify risks and opportunities



Provide criteria to evaluate risks and opportunities in terms of cost, probability, and
consequence



Outline the process of risk handling or mitigating potential adverse events



Provide a formal methodology for risk monitoring in terms of review and reporting



Provide a formal methodology for evaluating and prioritizing mitigation activities



Provide a format for documenting the process and results of risk management

The Risk Register is organized by each major subsystem of the Project, consistent with
Level One of the WBS. The subsystem managers and their teams are responsible for the
maintenance of the registry and for regular assessment. In the construction phase, the
registry is focused on the risks that might affect successful execution of the baseline plan. In
many cases the plan already includes mitigation efforts so the success of these tasks is also
evaluated. In order to be effective, the Risk Register is kept brief and to the point so it
quickly conveys the essential information (as appropriate, separate documentation
detailing mitigation strategies and costing may be referenced for major risks). The registry
also includes "opportunities", events that can occur with a positive impact. These are
tracked the same as risk items and reflect that all unpredictable outcomes are not always
negative. The Risk Register is reviewed and updated regularly so it can support an
evaluation of risk exposure through the ongoing progression of the project. The tool has
been built to track risks and opportunities that are 1) active, 2) retired, 3) subordinate, and
4) abrogated. Subordinate risks allow each subsystem to use the tool for lower level
analysis and communication within sub-teams, and the abrogated class ensures nothing is
lost in the ongoing risk management process.
The Project Manager is responsible for the risk register and works with each subsystem
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manager to adjust the cost and risk scoring to an equivalent basis. Risks are manually
reviewed in this manner to ensure that entries developed by many personnel across the
project are captured and assessed with similar leveling, allowing for project-wide
integrated assessment of risk, opportunity and exposure.
Safety and health of personnel are included in the Risk Management process. However,
detailed safety assessment is separately tracked in the Hazard Analysis and Hazard register
discussed in the following section.

3.5 Safety and Health Management
The “Rubin Observatory Safety Policy” is available as Rubin Observatory document LPM18. The Rubin Observatory Project is committed to achieving the highest performance in
safety, health, and environmental management practices with the aim of creating and
maintaining a safe and healthy working and operating environment. The Safety Program
focuses on personnel and equipment safety throughout the design, construction, and
operation phases of the project. The Program addresses working conditions and
procedures, as well as the management structure and design features that impact safety
throughout the Rubin Observatory Project.
The Rubin Observatory Project is executed by several teams in distributed locations and
with different funding sponsors. This Rubin Observatory Safety Program covers all Rubin
Observatory Project efforts while recognizing and requiring that local Safety, Health, and
Environmental policies be in place at participating institutions.
The safety policy lays out a foundation for project development and operations intended to
establish a culture where the safety and health of personnel and equipment is a paramount
concern, individuals are empowered, and management is structured to encourage and
promote safety in all elements of the project. In particular, Rubin Observatory is committed
to
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Promote a work environment based on continuous improvement, employee
involvement, ownership, teamwork, education, and leadership;



Reinforce the need for people to care about the people that they work with;



Promote the philosophy that safety is not a priority that can be reordered, it is a
value associated with everything that we do;



Recognize, reward, and reinforce our safety, health and environmental
achievements, innovations, and behaviors;



Address all known risks to people, property, and the environment;



Exercise vigilance to ensure compliance with all applicable, laws, regulations, and
best management practices;



Integrate safety, health, and environmental considerations into project planning,
design, construction, and operations to minimize loss; and



Conduct sustainable programs to minimize pollution to the environment, to protect
material resources, honor cultural resources, and minimize our impact to biota.

Rubin Observatory follows the Summit Site Safety, Health and Environmental Policy (LPM114) to govern the behavior of Rubin staff and multiple contractors working on-site
together. Combined with this summit control is a ramp up of DOE personnel on summit
supporting commissioning. The DOE safety officer continues working with the project safety
team to coordinate and train personnel for this new phase in the project.
Rubin Observatory expects local SHE plans to comply with all applicable safety, health, and
environmental regulations and requirements in Title 29 of the U.S. Code of Federal
Regulations (CFR) (NARA 2012) including Part 1910, "OSHA Safety and Health Standards
for General Industry" and Part 1926, "Safety and Health Regulations for Construction," 49
CFR Federal Motor Carrier Safety Administration, 40 CFR Protection of Environment, and
others that may apply. Rubin Observatory considers the above CFR’s as minimum
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standards. Plans governing work in Chile will comply with the requirements of this
document and other Chilean laws such as Safety Law No 16.744 and other Chilean
Standards (Normas Chilenas).
The Rubin Observatory safety program requires a clear line of responsibility and authority
to ensure proper implementation and verification. The Project has a single Safety Manager,
who manages all aspects of the program. The Safety Manager is assisted by a standing
council of safety professionals and other team members who will provide the review and
assessment required within the program and support the Safety Manager as needed during
the project. The Safety Council also provides direct reports to the Project Manager and
Director as necessary to inform the highest level of authority to ensure that safety remains
the highest priority of the program.
An important part of the Safety program that plans for safe conditions during the execution
of the construction as well as the later operations and maintenance, is a rigorous Hazard
Analysis Program (LPM-49). The key to the Hazard program is the process of design and
operation evaluation performed by the engineers, technicians, safety managers, and subject
matter experts during the development process. This assessment is captured in a Hazard
register to support the management of these issues and the proper completion of
mitigation strategies.

4

Commissioning Baseline

4.1 Work Breakdown Structure Dictionary
All Rubin Observatory Commissioning activities are specified and managed as part of the
integrated Rubin Observatory Commissioning effort under WBS 03C for completion of the
camera integration and verification at SLAC and under WBS 06C.02 for shipment, and
commissioning activities on the summit. These activities are resourced with both DOE and
NSF funds and staffing. The Rubin Observatory commissioning plan under WBS 03C is
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mostly linear and consistent with integrating all sub-system received from the LSSTCam
MIE project and completing an integrated re-verification at SLAC. The Rubin Observatory
commissioning plan under WBS 06C can most easily be described as four phases in time.
Phase 0 (06C.02.02) is the preparatory work leading up to the use of the commissioning
camera (ComCam). Phase 1 (06C.02.03) is the commissioning of the Rubin Observatory
and data systems using ComCam. Phase 2 (06C.02.04) is the arrival of LSSTCam, LSSTCam
reverification on the summit and the final integration of the Rubin Observatory system
with the camera on the telescope. Phase 3 (06C.02.05) is the science validation of the
observatory to prove out operation readiness ending with the operations readiness review
(ORR).

WBS

Description

Support for the deputy project manager for camera
commissioning along with DOE PMCS, finance and
01C.01.01 – Project Management
administrative resource for overall DOE effort within
the project.
Management of the completion of the camera final
03C.01 – Camera Management
integration and verification at SLAC
Project Management 03C.01.01 Project Director, Project Manager, Admin support
Project Support 03C.01.02 Finance manager, PMCS support
Performance Safety and Assurance
Safety coordinator, Quality Assurance Support
03C.01.03

03C.02 – Camera System
Integration

System engineering support for the completion of the
camera final integration and verification at SLAC

System Engineering 03C.02.01

System engineer, requirement manger, Chief
Engineers.

System Integration and Analysis
Integrated analysis (structural, thermal, etc …)
03C.02.02
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03C.07.01 – Camera Control
System

Effort to complete software release in support of the
camera final integration and verification

CCS Management 03C.07.01.01 CCS sub-system manager and travel
Final release of core CCS functionality: infrastructure,
CCS Core 03C.07.01.02 master control logic, lock manager, database, code
management, CCS Consoles, and diagnostic cluster
CCS HCU 03C.07.01.03

Support of Hardware Control Units for each camera
subsystem during final integration and verification
Support for the final integration and test of the heat
exchanger in the Utility trunk.

03C.06.04 – Camera Cryostat
Refrigeration system 03C.06.04.06

Support of the final integration of the TMA heat
exchanger in the utility Trunk

03C.06.05 – Camera Utility Trunk Final integration and testing of the utility trunk
UT Management 03C.06.05.01

Sub-system management of the Utility Trunk final
integration and test.

UT assembly and test 03C.06.05.02 Utility trunk final integration and test
Auxiliary electronics support of the quad box during
the camera final integration and verification

03C.07.03 – Auxiliary Electronics

Support of Auxiliary Electronics Components (inside
UT assembly and test 03C.07.03.02 the quad box) during camera final integration and
verification.
Final integration and test of the camera (Shutter,
Filter exchange system, focal plane, Optics assembly
and test as an integrated unit)

03C.08 – Integration and Test

I&T Management 03C.08.01

I&T sub-system manager and travel, Clean room
Manager.
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Verification test Systems 03C.08.02

Final verification test software for the full focal plane
test on the Bench for Optical testing

Cryostat I&T 03C.08.03

Final Electro-optical verification of the fully integrated
focal plane (25 raft test)

Camera I&T 03C.08.04

Integration of shutter, filter exchange, Cryostat, utility
trunk and optical components and final verification

06C.02.01 Commissioning
Management
MREFC Personnel 06C.02.01.01

MREFC Commissioning Scientist, MREFC Deputy
Scientist, Fractional PMCS support

DOE Commissioning Management. PMCS, Finance,
Admins starting FY19.
DOE Personnel 06C.02.01.02
Project Management and Systems Engineering post
MIE mid/late FY20.
Materials, Supplies and Travel
MREFC and DOE travel and Chilean local logistics
06C.02.01.03
External Support 06C.02.01.04

MREFC and DOE sabbatical and teach buy-out
support

Data Services and Processing
NCSA data services support during commissioning
06C.02.01.05
DOE Contingency 06C.02.01.08 DOE Commissioning Contingency
Plan Tracking 06C.02.01.09

06C.02.02 Commissioning
Preparation

No resources. Summary schedules to support
management

Phase 0 of commissioning plan.

Assembly, test and commissioning of MREFC and DOE
ComCam Development 06C.02.02.01 MIE ComCam deliverables in Tucson prior to
shipment to Chile
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LSSTCam Summit Service Area Build out of the summit LSSTCam clean rooms and
Preparation 06C.02.02.02 camera servicing areas
Integration of data management tools with
Analysis Software and Procedure
commissioning needs, commissioning related
Simulation and Validation 06C.02.02.03
simulations and analysis codes
Special Tooling 06C.02.02.04

Misc tools needed by commissioning such as DIMM,
pinhole cameras, simple optical projectors, etc

Packaging (including design), partial disassembly of
Shipping, Receiving and Logistics
the camera, packing, shipping and logistics support
06C.02.02.05
for all DOE camera deliverables from SLAC to Chile

06C.02.03 Early System AI&T

Phase 1 of commissioning plan.

ComCam Re-Verification 06C.02.03.01

Calibration System AI&T 06C.02.03.02

LSSTCam Refrigeration Pathfinder AI&T
06C.02.03.03

ComCam - Telescope AI&T 06C.02.03.04

06C.02.04 Full System AI&T

Reverification of integrated Commissioning Camera
hardware in the camera maintenance area post
shipping
Commissioning of MREFC supplied Aux Tel and
calibration systems
Design, manufacture, assembly of LSSTCam
refrigeration pathfinder. Operation of pathfinder in
camera support area and on telescope when
integrated with ComCam
Integration of ComCam onto the telescope and initial
technical and functional commissioning of integrated
system including data management

Phase 2 of commissioning plan.

Reassembly of LSSTCam optics and filters. Full
LSSTCam Re-Verification 06C.02.04.01 functional testing and reverification of LSSTCam total
system throughput with CCOB
Integration of LSSTCam onto the telescope and initial
LSSTCam - Telescope AI&T 06C.02.04.02 technical and functional commissioning of integrated
system including data management

06C.02.04 Full System AI&T

Phase 3 of commissioning plan.
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Template generation for alert production pipeline. 10
Scheduler Driven mini-Survey 1
year depth observations. Calibration product pipeline
06C.02.05.01
data collection.
Scheduler Driven mini-Survey 2 Alert production observations with scheduler driven
06C.02.05.02 observations.
Final engineering prior to operations. Preparation for
Operation Readiness Preparation
and execution of the Operations Readiness Review
06C.02.05.03
(ORR)

4.2 NSF MREFC Rubin Observatory Commissioning Budget Profile
The total budget from the NSF MREFC Rubin Observatory Project to support
commissioning is distributed over multiple WBS packages including the Project Office,
Systems Engineering and Commissioning itself.

4.3 DOE Rubin Observatory Commissioning Budget Profile
The funding for the DOE Commissioning effort is separate from the LSSTCam MIE project
and represents “new” funding from the DOE so the proposed funding profile for the DOE is
called out here. The DOE Commissioning funding support is coming from the DOE Office of
Science Operations budget and is therefore subject to budget authority as granted by
congressional appropriations. We are treating the presented budget profile as an approved
baseline as reviewed at the 2018 NSF/DOE joint status review as the initial baseline.
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Category
Labor
Non-Labor
Travel
Proposed Contingency
Grand Total

$
$
$
$
$

FY18
965,482
2,387
28,639
448,492
1,445,000

$
$
$
$
$

FY19
1,970,643
1,305,115
311,915
1,512,327
5,100,000

$
$
$
$
$

FY20
5,249,789
671,287
680,650
698,274
7,300,000

$
$
$
$
$

FY21
8,045,628
1,138,776
570,728
1,844,868
11,600,000

$
$
$
$
$

FY22
2,270,235
135,152
340,186
654,426 $
3,400,000 $

FY23
$
$
$
2,000,000 $
2,000,000 $

Grand Total
18,501,777
3,252,717
1,932,118
7,158,388
30,845,000

It must be noted that the contingency profile is including partial needs from the COVID-19
impact that have not been determined yet. It is expected that FY22 and FY23 contingency
numbers will need to be re-evaluated once the impact is known (end of calendar year
2020) and a new baseline is reviewed and approved on the 06C scope of work.
This also applies to the table in section 4.4 for FY23 contributed needs
The current DOE budget profile by WBS is provided below.
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4.4 DOE Research Funded Personnel
Essential to the Rubin Observatory Commissioning plan are DOE scientists funded by
research lines at SLAC and various universities. These individuals have largely been
allocated to the appropriate tasks in the commissioning P6 plan but are supported from the
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DOE Rubin Observatory Commissioning budget only for travel to Chile related to
commissioning. Additionally, up to 4 sabbatical / semester teaching buy-outs are included
in the DOE commissioning budget.

These same scientists have often also been associated with related Rubin Observatory
operational roles. The DOE commissioning lead and interim deputy Rubin Observatory
operations director at SLAC are working together to balance commissioning and
operational needs as commissioning ramps down into operation.

4.5 Commissioning Schedule
A single DOE/MREFC Rubin Observatory Commissioning plan has been developed in the
project P6 plan. As described in the previous WBS section, the four commissioning phases
are approximately time phased and are represented in the following schedule summary.
This schedule is the baseline for forcasted finish. The Rubin Observatory Project office
maintains the contingency so this Commissioning Execution Plan focuses on the integrated
baseline plan (early dates with no float on critical path).
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Throughout the entire commissioning phase progress on key activities and objectives are
tracked with milestones (example from the integrated P6 plan is provided below). A
complete Commissioning Milestone Dictionary describing each milestone, entry criteria for
system integration, exit criteria for system integration, entry criteria for Science Validation
and exit criteria for Science Validation.

4.6 Key Commissioning Milestone
The primary milestone of commissioning is “Operations Readiness Review Complete”
which is currently baselined to be completed on June 10th, 2022.
The commissioning activities have several key milestones used to track progress
throughout the commissioning phase (See appendx for the subset referred to as the DOE
commissioning level 1 and level 2).
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Actual &
Milestone

Forecast/Early
Finish

Baseline
Finish

COMP: C_CDR - Pathfinder

18-Jan-18 A

3/31/2018

COMP: C_PDR - Pathfinder

31-Jul-18 A

7/31/2018

COMP: C_FDR - Pathfinder

26-Oct-18 A

11/28/2018

AVAIL: Refrigeration Pathfinder to ship

07/30/19

4/2/2019

NEED: Refrigeration Pathfinder on summit

10/21/19

5/7/2019

NEED: MIE Chile (TMA) Compressors

02/04/20

8/8/2019

NEED: Access to TMA Refrigeration Lines

04/07/20

8/8/2019

COMP: Loaded Cryostat Ready for Integration

08/12/20

10/30/2020

COMP: Camera Fully Integrated & Ready for Verification Testing

04/28/21

08/30/2021

COMP: PSR - Camera Pre-Ship Readiness Review Complete

09/28/21

03/31/2022

COMP: Calibration Telescope Ready for Operations

01/07/21

2/24/2021

COMP: ComCam re-Verification Complete

01/19/21

3/9/2021

COMP: L1/L2 received at summit

02/08/21

4/1/2021

AVAIL: White Room Refrigeration System Ready for LSSTCam

02/10/21

4/3/2021

AVAIL: Pathfinder for ComCam

02/10/21

4/3/2021

NEED: Pathfinder in ComCam on TMA

04/08/21

6/6/2021

COMP: Camera Reverification Complete

06/17/21

8/24/2021

COMP: TMA Refrigeration Tests Complete

07/21/21

10/1/2021

COMP: ComCam Ready for Bulk Data Production

10/19/21

1/10/2022

COMP: Engineering Tests w/ComCam Complete

10/19/21

1/10/2022

COMP: DMS: Pipeline Testing w/ComCam Complete

08/02/21

10/14/2021

COMP: LSSTCam-Tel Integration Complete

02/03/22

5/10/2022

COMP: DMS- Integration Complete

02/10/22

5/18/2022

COMP: mini-Survey 1 Data Release Complete

06/03/22

9/22/2022

COMP: Calibration Products Production Verified

06/03/22

9/22/2022

COMP: Data Release Production Verified

06/03/22

9/22/2022

COMP: mini-Survey 2 Data Release Complete

06/03/22

9/22/2022

Operation Readiness Review Complete

06/10/22

9/30/2022
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5

Commissioning Requirements

Each of the four phases of commissioning have associated success criteria. These include
the minimum required activities in order to move to the next phase of commissioning. Each
commissioning phase has extended goals that have been resourced in the baseline plan and
will be executed as time allows.

5.1 WBS 06C.02.01 Management
Success criteria are the proper management of the Rubin Observatory commissioning
schedule and resources as checked during annual agency reviews. Managing the EVMS
assessment of CPI and SPI within 5% of the targeted baseline.

5.2 WBS 06C.02.02 Commissioning Preparation
Success criteria of phase 0 of commissioning are
1. All ComCam deliverables from the camera MIE and Telescope and Site MREFC
projects are delivered to commissioning in Tucson and final integration and
testing prior to shipment to Chile are complete
2. The Camera summit facilities are outfitted and operational sufficiently to
support ComCam activities on the summit.
3. Documentation, simulated data and analysis tools sufficient to support the Early
System AI&T (ComCam) data collection and data products.
4. Special tools required for early system AI&T have been procured and delivered
to Chile
5. Shipping, receiving and logistics plans and hardware are in place for all
hardware required for Early System AI&T are in place
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5.3 WBS 06C.02.03 Early System AI&T
Success criteria of phase 1 of commissioning are
1. All ComCam hardware delivered to the summit
2. Auxiliary telescope data flowing to data management
3. Refrigeration pathfinder operated with TMA compressor system in the camera
maintenance area and TMA refrigeration plumbing prepped for LSSTCam
arrival.
4. Unless descoped, ComCam installed on the telescope and initial interface testing
completed through AOS testing

5.4 WBS 06C.02.04 Full System AI&T
Success criteria of phase 2 of commissioning are
1. LSSTCam safely delivered to the summit and prepared for TMA installation
2. LSSTCam installed on the telescope and initial interface testing completed
through AOS testing

5.5 WBS 06C.02.05 SV
Success criteria of phase 3 of commissioning are
1. Conduct at least one 30 day long mini-survey to demonstrate that the Rubin
Observatory System is functioning and performing at a level sufficient to start
operations.
2. Key performance metrics measured sufficiently to inform the operations teams.
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5.6 Operational Readiness Review
At the conclusion of the Commissioning Phase of the Rubin Observatory construction
project an ORR will be undertaken by an external panel, jointly appointed by the DOE and
NSF, in consultation with the Rubin Observatory Project Team. The ORR also signifies the
end of the NSF MREFC funded construction project and DOE Commissioning. In order for
the Rubin Observatory project to declare that the construction project is complete and is
ready to enter its Operations Phase, the Project shall demonstrate that following
requirements have been met:
1. The project team shall demonstrate that the integrated Rubin Observatory
system (Camera, Telescope & Site and Data Management subsystems) as well as
the Education and Public Outreach (EPO) system have met the technical
specifications enumerated in the Rubin Observatory System Specifications (LSE30);
2. The project team shall characterize and document the performance of the
integrated Rubin Observatory system with respect to the survey performance
requirements and specifications enumerated in the Rubin Observatory System
Requirements and Science Requirements Document (LSE-29 & LPM-17 section 3
respectively);
3. The project team shall conduct at least one Science Verification mini-survey that
will be autonomously driven by the scheduler and will last at least 30 days;
4. The project team shall process the data from the one (or more) of the Science
Verification mini-surveys to produce a Level 2 Data Release and make it
available to the Commissioning Team through the DM Science User Interface as
well as a subset for the EPO Public User Interface;
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5. The project team shall demonstrate that the integrated Rubin Observatory
system can collect and process time-domain Level 1 data products, including the
generation and distribution of alerts;
6. The project team shall demonstrate that the integrated Rubin Observatory
system can monitor and assess the quality of the data as it is being collected;
7. The project team shall demonstrate that the Rubin Observatory community
services and user interfaces can deliver data and data products;
8. The project team shall demonstrate that relevant metadata are being collected
and archived;
9. The project team shall deliver a complete set of documented operational
procedures and supporting technical documents needed to operate the Rubin
Observatory as a scientific facility for the purpose of conducting a 10-year
survey; and
10. The project team shall deliver all reports documenting the as-built hardware and
software

including:

drawings,

source

code,

modifications,

compliance

exceptions, and recommendations for improvement.
Non-compliance exceptions to the above requirements will be considered following
internal and external reviews of the assessed performance and operational impacts.
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Appendix A: DOE Change Control Details
The table below represents the change control authority for the DOE funded scope of
commissioning work.

Change

Level 1 - DOE OHEP

Level 2 - DOE Federal Project

Level 3 - SLAC Project

Control

Program Manager

Director

Director

Scope

Any scope changes

Any scope changes

Any scope changes

impacting the Camera

impacting the Observatory

not triggering DOE L2

performance requirements

flow down requirements at

and L1 thresholds …

(ref. Rubin Observatory

the Camera level …(ref.

SRD, LPM-17)

Camera Subsystem
Requirements, LSE-59)

Cost

Any increase in DOE Total

>$1 M of contingency

Commissioning Cost

Schedule

<= $1 M of
contingency

Any delays in DOE L1

>50% of float to DOE L2

<= 50% of float to

milestones

milestones

DOE L2 milestones
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The L1 and Level 2 Milestones referred to in the DOE change control table above are listed
in the table below. They are a subset of key commissioning Milestones.
Actual &
Level

Milestone

Forecast/Early
Finish

L1

Operation Readiness Review Complete

06/10/22

Actual &
Level

Milestone

Forecast/Early
Finish

Baseline
Finish
9/30/2022

Baseline
Finish

L2

COMP: C_CDR - Pathfinder

18-Jan-18 A

3/31/2018

L2

COMP: C_PDR - Pathfinder

31-Jul-18 A

7/31/2018

L2

COMP: C_FDR - Pathfinder

26-Oct-18 A

11/28/2018

L2

AVAIL: Refrigeration Pathfinder to ship

07/30/19

4/2/2019

L2

NEED: Refrigeration Pathfinder on summit

10/21/19

5/7/2019

L2

NEED: MIE Chile (TMA) Compressors

02/04/20

8/8/2019

..L2

COMP: Loaded Cryostat Ready for Integration

08/12/20

10/30/2020

..L2

COMP: Camera Fully Integrated & Ready for Verification Testing

04/28/21

08/30/2021

..L2

COMP: PSR - Camera Pre-Ship Readiness Review Complete

09/28/21

03/31/2022

L2

COMP: ComCam re-Verification Complete

01/19/21

3/9/2021

L2

COMP: L1/L2 received at summit

02/08/21

4/1/2021

L2

COMP: Camera Reverification Complete

06/17/21

8/24/2021

L2

COMP: TMA Refrigeration Tests Complete

07/21/21

10/1/2021

L2

COMP: LSSTCam-Tel Integration Complete

02/03/22

5/10/2022
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