
 

 

Base Facility Operations Project 

 

Additional Report Prepared For: 

AURA Oversight Council for Gemini 
 

 

 

Meeting Date: November, 2014 

Prepared By: A J Adamson, G Arriagada, A Nitta 

 
  

 

 

Table of Contents 

 

1 Executive Summary ............................................................................................................................... 3 

2 Overall Aims ........................................................................................................................................... 3 

3 Top-level Requirements......................................................................................................................... 4 

4 Summary of Activity since Late 2013 ..................................................................................................... 4 

4.1 Management ................................................................................................................................. 4 

4.2 Remote Enclosure Opening .......................................................................................................... 5 

4.3 Milestone analysis ......................................................................................................................... 5 

5 Management approach to BFO ............................................................................................................. 5 

5.1 Project Plan Document & Effort Estimation ................................................................................. 5 

5.1.1 Workpackage Management ...................................................................................................... 6 

5.1.2 Staff Retention .......................................................................................................................... 7 

5.1.3 Progress Monitoring and Reviews ............................................................................................ 7 

6 Fallback Options .................................................................................................................................... 7 

6.1 Project does not Deliver ................................................................................................................ 7 

6.2 Project Delivers Late ..................................................................................................................... 8 

6.3 Project Delivers but Savings not Realized ..................................................................................... 8 

7 ANNEX 1 - Workpackages (WPs) ............................................................................................................ 9 

7.1 Audio and Visual ........................................................................................................................... 9 

7.2 BFO Policy Review ......................................................................................................................... 9 

7.3 Cloud Sensing ................................................................................................................................ 9 

7.4 Cerro Pachon Observatory Facility Modifications ........................................................................ 9 

7.5 Cerro Pachon Observatory Generator for Remote Operations .................................................... 9 



AOC-G, Nov. 2014  Base Facility Operations Project  Page 2 

 

7.6 Earthquake Sensors ...................................................................................................................... 9 

7.7 ECS PLC Study and Control .......................................................................................................... 10 

7.8 Engineering Remote Operations Procedures ............................................................................. 10 

7.9 Facility Protection System (FPS) .................................................................................................. 10 

7.10 GN Network Study ...................................................................................................................... 10 

7.11 GN Shutter .................................................................................................................................. 10 

7.12 GS DIMM Remote Control .......................................................................................................... 10 

7.13 GS Network Study ....................................................................................................................... 10 

7.14 HBF Modifications ....................................................................................................................... 10 

7.15 HBS Remote Control ................................................................................................................... 11 

7.16 Mirror Covers Study .................................................................................................................... 11 

7.17 Mirror Covers Upgrade ............................................................................................................... 11 

7.18 Mauna Kea Observatory Facility Modifications .......................................................................... 11 

7.19 Mauna Kea Observatory Generator Power to Slip Rings ............................................................ 11 

7.20 Remote Laser Operations ........................................................................................................... 11 

7.21 Remote Motion Abort ................................................................................................................. 11 

7.22 Remote Operation Procedures ................................................................................................... 11 

7.23 Remote Recovery ........................................................................................................................ 12 

7.24 La Serena Base Facility Modifications ......................................................................................... 12 

7.25 Summit Light Status and Control ................................................................................................ 12 

7.26 Transponder Based Aircraft Detection ....................................................................................... 12 

7.27 Telescope Systems Remote Switch ............................................................................................. 12 

7.28 VITRO Improvements (GS) .......................................................................................................... 12 

7.29 Weather Sensor Upgrades .......................................................................................................... 12 

7.30 Workstation Configuration ......................................................................................................... 12 

8 ANNEX 2 - Organization ....................................................................................................................... 13 

9 ANNEX 3 - Workpackage Management ............................................................................................... 14 

10 ANNEX 4 - Risks ............................................................................................................................... 16 

11 ANNEX 5 - Review Panel.................................................................................................................. 16 

12 ANNEX 6 - Glossary ......................................................................................................................... 18 

 

 

 

See also Background Documents: 
Project charter 
Project plan document 
Review panel report 
Project response to Review panel report 
FPS Workpackage Documentation 

• Mandate 
• Concept of operations 
• Design trade study 

 
 

  



AOC-G, Nov. 2014  Base Facility Operations Project  Page 3 

 

1 Executive Summary 
The Base Facility Operations (BFO) project is required to bring night-time staff to the base facilities 

in time for the transition to the lower funding level at the end of 2015. BFO is the first major in-

house Gemini project implemented under the PRINCE2 project management methodology. 

Although it is not solely (nor even primarily) a software project, software enables the use of many 

of the capabilities provided by other disciplines, and provides most of the security/safety 

functionality.  
 

The project’s management team almost completely changed for a variety of reasons (see later 

section) in late 2013. The project has since delivered the “Remote Enclosure Operation” products in 

the south, developed the plan for implementation of a sustainable long-term system at both sites, 

and implemented rigorous documentation and review procedures in the workpackages.  
 

This report first describes the overall aims and top-level requirements of BFO, then outlines 

progress on the project over the past year (during which the current management team has been 

responsible). An analysis of milestones set and met over the year is provided along with this 

description. The management approach to BFO is then described and a statement is made of 

backup plans should BFO deliver its products late. It is in the “Management Approach” section that 

most of the AOC-G’s detailed concerns are addressed. Note that the external review of September 

2014 resulted in a significant change in the project schedule, with the goal now to complete base 

operations in the north first (before the end of 2015); we show that this does not impact on the 

savings assumed in the Transition Plan. Workpackage descriptions as well as a summary of the 

recent external review process are provided in Annexes.  

2 Overall Aims 
The following excerpts from the Charter outline the project’s goals and limits: 
 

BFO IS: 

• To provide sufficient capabilities to allow for remote operations of telescope, instruments 

and enclosure from their respective Base Facilities. 

• The development where necessary of new tools for remote assessment, notification, and 

control of telescope systems, instruments, and support infrastructure. 

• The development of tools required for operations from the base facilities, including 

monitoring and assessment of weather, earthquake, and network connectivity. 

• Improvements and upgrades to existing systems. 

• A key element of the transition plan. 

 

BFO IS NOT: 

• A remote controlled observatory from anywhere beyond their respective base facilities. 

• A robotic observatory that can be operated without human control. 

• Required to save money directly as part of the project1. 

• Anything more than is needed for operating safely from the base facilities. 
                                                      

1 Anticipated savings are detailed later in this report. They are important but the project team is not directly responsible for 

those savings 
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3 Top-level Requirements 
Table 1 lists requirements at the highest level in a hierarchy of three levels; they serve to guide 

decision making on project and workpackage scope. 
 

BFO shall make it possible to perform all facility instrument observations2 and Engineering Night-time Tests (ENTs) 

with both telescopes from their respective Base Facilities without anyone being physically present at the summit. 

BFO shall not increase the number of staff safety related incidents. 

BFO shall not damage the telescope, instruments or facility. 

BFO shall be implemented at both sites by spending no more than the allotted $750,000 USD on non-labor costs. 

BFO shall transition to routine operation of both telescope facilities from their respective base facility by the end of 

Q4 2015. 

BFO shall be implemented with only minor disruption to the current nighttime operations, not exceeding 

downtime of three nights per year per site. 

BFO shall not increase observation overheads (the time from slew to science). 

BFO shall not increase time loss due to faults at each site by more than 1% of the current 5 year average at that 

site. 
• Gemini North 2009-2013 fault time loss average is 6.4%: a 1% increase equates to 37.1 hours. 

• Gemini South 2008-2012 fault time loss average is 4.6%: a 1% increase equates to 36.4 hours. 

BFO shall retain all current capabilities for operations from the respective summits. 

Table 1 – Top-level requirements for the BFO Project 

4 Summary of Activity since Late 2013 

4.1 Management 
With increasing focus required on the Transition Program as a whole, two key members of the 

Project Board needed to be reassigned: Inger Jorgensen (project sponsor) took a more central role 

in the transition program as a whole (ultimately replacing Maxime Boccas as Executive). Inger was 

replaced as Sponsor by Andy Adamson. Maxime Boccas (project manager) became full-time 

Transition Program Executive, and was replaced as project manager by Gustavo Arriagada. At the 

same time, a new Systems Engineer (Andrew Serio) replaced Vanessa Montes, enabling her to take 

on the GeMS Operations Improvements project, and new project management team was created in 

December 2013. The only constant in the Management Team throughout has been Atsuko Nitta, 

Gemini North Associate Scientist, as the Project Lead. The management team has not changed 

since, apart from the addition of site-specific workpackage coordinators and a software Senior 

Supplier (see the section on workpackage management). At the beginning of 2014, a quality 

assurance (QA) role, proposed previously, created. However the person identified for this role and 

who initially took part in setting it up, Stephen Goodsell, was required full-time on Development 

projects, which were also better suited to his geographical location in the UK. With Stephen’s 

unavailability, we are now working with Madeline Close (the new Systems Engineering group 

manager) to tailor a QA role that fits her available time. 
 

                                                      

2 Normal night-time operations 



AOC-G, Nov. 2014  Base Facility Operations Project  Page 5 

 

“Buy in” from staff is a key factor in making progress in this project; this was also the experience at 

CFHT, whose base facility operation most closely resembles what is proposed for Gemini. The 

project has now gained a good deal of momentum, but will need to draw in a significant number of 

FTE in order to be successful. A step that was clearly required after the completion of the REO work 

was to iterate upon the project approach, project plan and high-level constraints and requirements 

with the project team as a whole. This was accomplished in a 2-day workshop in July 2014. It was 

made clear to the team in the introduction to this workshop that in order to succeed, the project 

needs to do the minimum required to bring night-time staff safely to the base facility. The content 

of every workpackage will be scrutinized to ensure that this is the case. The external review held in 

September 2014 also contributed to the coherence and momentum of the team. 

4.2 Remote Enclosure Opening 
At Gemini South in the southern winter, there is a period after the day crew leaves and before the 

night crew arrives in which opening of the dome remotely would be beneficial but, in the past, 

impossible without violating the 14-hr rule governing the maximum length of stay for night 

observers. The “Remote Enclosure Opening” subproject was the first major deliverable of the BFO 

project, enabling safe opening of the GS dome from the base facility without staff present on Cerro 

Pachón. The products of this project will not survive unchanged into BFO but were independently 

useful, and the work illustrated the type of issues which we expect to encounter in the rest of the 

project.  

4.3 Milestone analysis 
With the completion of REO, work commenced on developing and issuing workpackage mandates 

for the rest of the BFO project, and milestone tracking shows that progress has been good against 

the original plan. Table 2 shows a summary of milestones, starting in mid-2014 and running through 

to early 2015. Milestones have been drafted to the end of November 2015. 

5 Management approach to BFO  
BFO management is being carried out in accordance with PRINCE2 project management processes. 

Workpackages are issued to individual managers and an iterative process including staff effort 

estimation and design review is carried out per workpackage. Management by exception is the rule 

where possible, though the whole project team (all disciplines) meets once weekly to ensure that all 

are aware of progress and risks. Risks and issues are tracked and responded to, and we are 

recording and taking account of lessons learned. In the following section, we attempt to address 

most of the questions posed in the May 2014 AOC-G Resolutions.  

5.1 Project Plan Document & Effort Estimation 
The project plan document, one of the Project Initiation Documents, was completed after the July 

2014 workshop. A copy of it is provided in the meeting background papers, and the Council will find 

in that document summaries of the approach. A single key concept drives the way the project is to 

be executed: “gradual descent”, in which products from the various workpackages are introduced 

and employed regularly in night operations at the summit before bringing staff down to the base; 

this has been likened to gradually confining the summit observing staff to the control room. This 

concept has implications for the order of work, such that systems requiring more experience to be 

gained before relocating to the base are to be implemented preferentially early.  
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Table 2 - milestone tracking since mid-2014. 
 

Staff effort requirements are arrived at in stages. For each workpackage, the Mandate document 

proposes FTEs required as estimated by the Project Manager. These estimates are refined in the 

course of the detailed design done at the start of each WP. The precision of the overall FTE 

requirement will therefore improve with time as more workpackages go through detailed design 

and review. However, the project’s original FTE estimate (22 FTEs for “minimal” implementation at 

both sites) is consistent with the CFHT final total of 18 FTEs for a relatively comprehensive 

installation at one site; we take this as an indication that our starting estimates are reasonable.  

5.1.1 Workpackage Management 

Annex 4 gives a summary of the workpackage (WP) management process for most WPs in the 

project. The Facility Protection System (FPS) is a major workpackage in BFO and we discuss that WP 

as an example of the process of specifying and planning the work. The FPS Mandate was issued in 

August 2014. It is included in the Background Documents. Facility protection involves a complex 

combination of processes and therefore required its own dedicated Concept of Operations 

document (also provided as a Background Document). This concept then drove the requirements. 

There are multiple ways of meeting the requirements and so the first step taken in the WP was to 
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write a trade study which considered three different methods. The WP team recommended on of 

the three options as being most robust and (coincidentally) requiring the smallest amount of effort 

in the EPICS software; this recommendation also benefited from input from the Review Panel. At 

the time of writing, discussions are taking place of the outcome; specifically, how to enable the 

effort required in Programmable Logic Controller (PLC) programming. 

5.1.2 Staff Retention 

Some of the staff taken on explicitly for BFO are on short-term contracts timed to the end of the 

project. Completion bonuses will be used to encourage those staff members to stay until 

completion of the project.  

5.1.3 Progress Monitoring and Reviews 

Although the new project management team is aware of earned value analysis, it is not expert by 

any means. The Project Manager is currently tracking milestones as a way of measuring progress 

and exercising the project’s priority. As noted in the Project Plan document, we will hold reviews of 

the whole project approximately every three months and we would welcome an AOC-G member’s 

involvement in monitoring progress via these reviews (or at a more detailed level if possible).  

6 Fallback Options 
The BFO project is intended to enable savings in the transition plan as detailed in the box below 

(Figure 1). We note that the financial planning for 2016 and later assumes 60% of these savings 

(where 60% represents the “confidence factor” attaching to the project at the point where the 

planning was done). Hence even if we deliver only base operations at Gemini North, the full amount 

assumed as Transition Program saving would be realized. Here we review the fallback options 

should BFO deliver nothing, or deliver late. We note that the outcome of the review panel 

discussion, and the Project’s response to it, should minimize the risk to delivery in the North, where 

the majority of the savings accrue. 
 

Elimination of night crew mid-level meals/lodging: 
Gemini North: $224,000 (Nov 2013 Business Case Review) 
Gemini South meals: $40,000  (Nov 2013 Business Case Review) + lodging: $63,000  (Nov 2013 Business Case Review) 
Total meals/lodging savings/year = $326,000 
Transportation savings: 
Gemini North $43,000 (reduce from 14 to 8 vehicles) 
Gemini South $26,000 (reduce from 9 to 6 vehicles; carry-all use) 
Total transport savings: $69,000 
By site and total: 
Gemini North full $267,000, with 0.6 confidence: $160,000 
Gemini South full $128,000, with 0.6 confidence: $77,000 
Total full $395,000 with 0.6 confidence: $237,000 

Figure 1 - Savings enabled by operation from the base facility 
 

6.1 Project does not Deliver 
Should base facility operations not enable operation from the base, the Observatory would have 

one or two years to find a remedy; this would probably consist, if the issue was concerned with 

summit systems requiring manual intervention, of persisting with investigating sharing options for 

summit night-time technical staff with other observatories.  
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6.2 Project Delivers Late 
The most likely form of late delivery would probably be the delivery of the majority, but not all, of 

the products enabling operation from the base (. In that case, the work to deliver the remainder 

would continue and the Observatory would need to decide whether to wait for them, or to operate 

from the base with some mitigation at the summit. There is already interest elsewhere on Mauna 

Kea, for example, in a shared capability to visit unstaffed observatories in the case of need (e.g. to 

reset some system which was not able to be reset remotely). 

6.3 Project Delivers but Savings not Realized 
It is possible that the project delivers and operations commence from the base, but some of the 

savings predicted do not materialize. In that case base operations would certainly continue because 

of the other benefits they bring. Other methods, outside of the project’s scope, would be needed to 

realize the financial savings.  
 

 

 

  



AOC-G, Nov. 2014  Base Facility Operations Project  Page 9 

 

ANNEXES 

 

 

7 ANNEX 1 - Workpackages (WPs) 
This section briefly outlines the content of each workpackage required to enable operation from the 

base. Figure A-1 shows the cumulative release schedule of workpackages in the original project plan 

(which we note has recently undergone revision as a result of external review). 

 

The workpackages listed here are the ones reviewed externally in September 2014. They cover both 

Gemini North and Gemini South. The brief descriptions rely significantly on acronyms; please refer 

to the Glossary at Annex 7.  

7.1 Audio and Visual 
This workpackage will provide the operators from the Base Facility the means to monitor the 

observing floor for safe operations and troubleshooting support, other interior areas as needed to 

support troubleshooting and security, and the outside conditions during both day and night. This 

workpackage will also provide software to control the audio and visual equipment installed on the 

summit, a video server, an annunciation system for base to summit communications, and, if 

needed, control of lights installed with the cameras. 

7.2 BFO Policy Review 
This workpackage is a safety and human resources review of BFO to ensure the project adheres to 

AURA policy and is not in violation of any other laws by operating from the base facility. 

7.3 Cloud Sensing 
This workpackage will install a cloud camera on both the Mauna Kea and Cerro Pachón summits to 

provide the base facility (night-time) staff a means to remotely and judge conditions on the summit. 

7.4 Cerro Pachon Observatory Facility Modifications 
This workpackage will look into the need for installation of locks and alarms on facility entrance 

doors and the observing floor doors, on adding remote fire alarm monitoring and display 

capabilities, and adding remote computer room monitoring and alarm capabilities. 

7.5 Cerro Pachon Observatory Generator for Remote Operations 
This workpackage will ensure that the Cerro Pachón generator is ready for full remote operations. 

Therefore this workpackage will be a review of the Automatic Transfer Switch monitoring 

capabilities, of the generator startup procedure, and provide a means to inform the operators from 

the La Serena Base Facility if the observatory is on commercial or generator power.  

7.6 Earthquake Sensors 
This workpackage will purchase, commission and integrate Earthquake sensors into Gemini systems 

such that when a major Earthquake is detected, the facility will be protected. 
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7.7 ECS PLC Study and Control 
This workpackage will study an implementation in the ECS PLC to automatically close the enclosure 

and leave it in a safe state in the event that communication among the systems on the summit is 

lost. 

7.8 Engineering Remote Operations Procedures 
This workpackage will ensure that engineering procedures are revised to reflect changes made to 

operations by BFO. This includes procedures for the daycrew, daytech procedures for end of day 

checks, and engineering troubleshooting procedures. 

7.9 Facility Protection System (FPS) 
This workpackage is the main software product for BFO. This workpackage will monitor critical 

operational and environmental conditions and protect the summit facility in the event there is a 

loss of communication, the telescope is exposed while precipitation has been detected, or a major 

earthquake on the summit has been detected. This workpackage has 4 distinct software products: 

Monitoring of Operational conditions, Monitoring of Environmental Conditions, Automation of 

Enclosure Control, and Automation of Telescope Control. 

7.10 GN Network Study 
This workpackage will request Gemini’s Information Systems (IS) Group to provide a network 

connectivity service according to the needs of BFO. 

7.11 GN Shutter 
This workpackage will correct the two outstanding GN shutter issues that are required for Base 

Facility Operations: First, the shutter must be sealed so that it is not required to do “Dome 

Draining” remotely from the Hilo Base Facility. Second, the shutter will be calibrated so that the 

operator or FPS can initiate a full closure of the enclosure from the software.  

7.12 GS DIMM Remote Control 
This workpackage will implement remote monitoring and control of the Gemini South DIMM. The 

GS DIMM is the seeing monitor used on Cerro Pachón for both Gemini and SOAR operations. The 

DIMM telescope enclosure sits on Gemini’s site, and therefore must be monitored and controlled 

remotely from the La Serena Base Facility. 

7.13 GS Network Study 
This workpackage will request Gemini’s IS Group to provide a network connectivity service 

according to the needs of BFO.   

7.14 HBF Modifications 
This workpackage will install a surveillance system to cover the Hilo Base Facility (HBF) parking lot 

and/or entrances to the building for means of providing an additional layer of security for our 

nighttime operators. In addition to this, the HBF Modifications workpackage will also review the 

stability of the Computer Room HVAC, and provide the means to display alarms that may be active 

at both the summit and base facilities. 
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7.15 HBS Remote Control 
This workpackage will provide remote control of the Hydrostatic Bearing System. This includes On, 

Off, Arm and Reset functionalities, which are necessary for routine BFO operations, 

troubleshooting, and for leaving the telescope in a secured state. 

7.16 Mirror Covers Study 
This workpackage will generate a feasibility study of the Gemini North and South mirror covers to 

provide a design option that enables safe remote operations. 

7.17 Mirror Covers Upgrade 
This workpackage will implement the design output from the Mirror Covers Study workpackage. 

The upgrade to the mirror covers will allow for robust routine operation from both the base 

facilities and on site. 

7.18 Mauna Kea Observatory Facility Modifications 
This workpackage will look into the need for installation of locks and alarms on facility entrance 

doors and the observing floor doors, on adding remote fire alarm monitoring and display 

capabilities, and adding remote computer room monitoring and alarms capabilities. 

7.19 Mauna Kea Observatory Generator Power to Slip Rings 
This workpackage will produce the products to allow, in the event of a commercial power outage, 

the Automatic transfer of MKO generator power to the enclosure slip rings. This transfer of power 

will be done either by the operator remotely, or automatically should communication be lost to the 

base facility. 

7.20 Remote Laser Operations 
This workpackage will study the safety and risks for operating the laser remotely from both sites, 

and then implement any necessary changes to make remote operation of the laser system possible. 

Note that this is not dealing with laser spotters, but with remote laser 

startup/shutdown/operations and fault recovery. 

7.21 Remote Motion Abort 
This workpackage will provide a means for the operator at the base facility (or summit) to stop 

motion of any telescope subsystem with a single push of a button. Note that this is not an E-stop 

therefore it is remotely recoverable. 

7.22 Remote Operation Procedures 
This workpackage will revise current operations procedures to reflect any and all changes that are 

brought from BFO. This includes updates to the nighttime operations manual to include remote 

operation, the daytime-duty Science Operations Specialist (Day-SOS) remote operations manual in 

the event that there are changes in procedure for the Day-SOS, updates to the LGS propagation 

protocol as there will no longer be coordination to spotters for propagation (but will be 

coordination with other systems), and general troubleshooting procedures for nighttime 

operations. 
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7.23 Remote Recovery 
This workpackage will focus on the majority of faults that require a person on the summit to 

recover. In order for BFO to succeed, each of these faults must be addressed and updates to the 

system and/or procedures must be made such that the system can be recovered remotely. This 

workpackage will include but not be limited to remote power cycling of computers and all VMEs, 

and adding a remote reset on the GIS.  

7.24 La Serena Base Facility Modifications 
This workpackage will review the stability of the Computer Room HVAC, and provide the means to 

display alarms that may be active at both the summit and base facilities. This differs from the HBF 

Modifications workpackage as the location of the La Serena Base Facility being inside a gated and 

guarded “Recinto” does not need additional security in the form of surveillance capability. 

7.25 Summit Light Status and Control 
This workpackage will enable the control and provide status of the dome lights and the observing 

floor entrance light from software. 

7.26 Transponder Based Aircraft Detection 
This workpackage will enable GN and GS laser guide star operations from the base facility without 

the need for Aircraft Spotters at the summit. This workpackage has several products: Integration 

with current GN and GS LGS Operations, official Federal Aviation Authority (FAA) approval, and 

communication with the DGAC, the Dirección General de Aeronáutica Civil (at Gemini South only) 

for approval. 

7.27 Telescope Systems Remote Switch 
This workpackage will allow the safety critical systems to be enabled remotely. This includes the 

MCS remote enable, CRCS remote power up, Locking pins remote control, Mirror cover remote 

control, Instrument cover remote control, and the ECS remote energize. 

7.28 VITRO Improvements (GS) 
This workpackage addresses any needed upgrades to the existing VITRO radar-based aircraft-

tracking system to satisfy the following: DGAC requirements for spotter-free laser operations, and 

to compliment the TBAD system to provide more advanced warning and/or shuttering capabilities 

for the Gemini South Laser Guide Star Operations.  

7.29 Weather Sensor Upgrades 
This workpackage has three specific parts: First a study of what sensors are needed both for internal 

and external monitoring of summit conditions, purchasing and commissioning of new sensors as 

needed, and purchasing and commissioning of redundant sensors to remove any single point 

failures. 

7.30 Workstation Configuration 
This workpackage will ensure that the working environments of the nighttime staff do not differ 

significantly between the summit and base facility control rooms, the reasoning being that if there 

are differences training and routine operations may be less efficient. Thus the same number of 

screens, mice, keyboards etc. shall be provided. 
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Figure A-1 - Workpackage release schedule in the original project plan 

 

8 ANNEX 2 - Organization 
The project has a controlling Board, consisting of the Project Sponsor / Senior Supplier (A Adamson) 

and the Project Lead / Senior User (A Nitta). The two roles identified for each in the parenthesis are 

the previous Gemini project management and current PRINCE2 project management terms. They 

are broadly equivalent except for the supplier aspect of the former, which recognizes that the AD 

for Operations is ultimately responsible for supplying effort to the project from across Operations. 

Elsewhere, the project has the following defined roles, each of which is described in the project 

roles documentation: 
 

1. Gustavo Arriagada (Project Manager) 

2. Andrew Serio (Project Systems Engineer) 

3. Martin Cordova (GS Site Coordinator) 

4. Angelic Ebbers (GN Site Coordinator) 

5. Arturo Nunez (Head of Software; Senior Supplier of Software staff effort) 

 

Site-specific coordinators were requested by the Project Manager in Q1 of 2014 in order to provide 

oversight of workpackage execution locally at the two sites, in recognition of the fact that this 
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would be very difficult for the project manager to do in person. While PRINCE2 calls for 

“management by exception” this is a relatively new concept at Gemini and the site coordinator role 

was considered important. The Senior Software Supplier role was added to the project on the basis 

of experience with the Remote Enclosure Operation project. Finally, external project quality 

assurance is provided by Madeline Close (Manager of the Systems Engineering group).  

9  ANNEX 3 - Workpackage Management 
The work to accomplish BFO has been broken down into ~30 workpackages. 
 

Each BFO workpackage (WP) is self-contained with requirements, constraints and a budget. In order 

to meet a fixed deadline for delivery, many workpackages must be executed in parallel. As a result, 

considerable responsibility is invested in each workpackage Manager (WPM) to design, plan and 

execute their WP independently. At the same time, the BFO Management Team will be focusing on 

coordinating the dependencies and interactions between workpackages. 
 

The Core WP Management Team is available as a resource and to answer questions. The Project 

Manager, responsible for the overall plan, guides the vision of the team and coordinates resources. 

The Systems Engineer supports all WPs and the project as a whole. Because many WPs will be 

implemented at both sites and to better coordinate each site’s schedule, there is a Site Coordinator 

for GN (Angelic Ebbers) and a Site Coordinator for GS (Martin Cordova). WPMs will primarily report 

progress to one of the Site Coordinators who are identified in the WP Mandate. 
 

The workflow shown in Figure A-1 guides each WP from Mandate through to Operations.  
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Figure A-1 - workflow 
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10  ANNEX 4 - Risks 
The BFO project maintains a risk register in the JIRA tool used by the software group for project 

work. Its current list of top-level risks is: 
 

1. BFO-20 BFO WP's uncover additional operational problems. 

2. BFO-15 Staff understanding and engagement with BFO operational and technical changes. 

3. BFO-12 GS Limited Network Bandwidth 

4. BFO-18 Lack of dedicated Software resources 

5. BFO-8 Resources from all needed disciplines not available at the % requested 

6. BFO-10 Difficult access to telescope subsystems 

7. BFO-11 Unreliable network connection between summit and base at GS 

8. BFO-67 Not having a fully implemented PRPLC sequence before affecting hardware 

9. BFO-69 Managing many workpackages simultaneously 

 

At the Project Board level the main perceived risks to the project are (i) insufficient buy-in from in-

house resource suppliers, (ii) difficulty coordinating the large amount of work which requires labor 

resources in timely manner (iii) the fact that the observatory has little experience in taking on and 

successfully completing schedule-driven projects. It will be important to learn lessons from previous 

such projects. 
 

 
 

11  ANNEX 5 - Review Panel 
After completion of project initiation documents and the project plan after the July workshop, the 

project was subjected to external review in September 2014. The review was focused on scope and 

charged with identifying areas in which what was proposed for BFO was excessive or omitted 

significant items.  

The panel consisted of (external):  

• Tom Vermeulen (CFHT, whose base operations model most resembles the proposed Gemini 

model) 

• Todd Burdullis (also CFHT) 

• Craig Walther (JAC, which has implemented base operation at UKIRT in a mode which 

includes access to staff from the JCMT in case of emergencies)  

and (internal):  

• The four Heads of Operations (engineering and science).  

The majority of the panel met on 11-Sep-2014, and a subsequent meeting was held with the 

external reviewer from JAC (C Walther) who was unable to attend in person. The panel reported on 

22-Sep-2014 and made a number of recommendations and suggestions. The Panel’s report, 

compiled by S Leggett, is given as a Background document. Key points are as follows: 
 

While the scope of the project was confirmed as appropriate, some key points of concern were 

raised. In particular, three critical issues were identified: timescale, resource vulnerability in the 
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south and staff focus. In response, the project has proposed an alternative plan, which focuses 

effort on completing BFO at Gemini North in 2015, while deferring the bulk of the work at Gemini 

South into 2016. Since the majority of the financial saving arises from the north, this both minimizes 

the risk to the project as a whole and still delivers the bulk of the financial benefits by the end of the 

transition period. The FTE requirement to complete the north only is significantly lower (16 FTE) 

and of course much of the work - e.g. software - will be immediately translatable to the south. The 

schedule is still ambitious; note that the CFHT spent its 18 FTEs over a period of three years. 
 

Figure A-2 shows the workpackage release schedule corresponding to the plan in which only Gemini 

North is the target within 2015.  

 
Figure A-2 - workpackages released for a plan in which Gemini North is completed in its entirety 

before Gemini South is commenced. The release schedule for the original project plan is shown in 

grey. Purely GS packages have been removed, and only those which are necessary at GN (or at both 

sites) remain. 
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12  ANNEX 6 - Glossary 

Term or 

Acronym 

Meaning 

AB Allen-Bradley (PLC) 

AC Alternating Current 

AFG Administration and Facilities Group 

AHU Air Handling Unit – dome air conditioning during day 

AO Adaptive Optics 

ATS Automatic Transfer Switch (for generator power in event of power cut) 

BFO Base Facility Operations 

BTO Beam Transfer Optics – responsible for getting laser light from the laser enclosure to 

the launch telescope 

CP Cerro Pachon 

CPO Cerro Pachon Observatory 

CR Change Request 

CRCS Cass Rotator Control System 

DGAC Chilean equivalent of FAA – approves or denies operational modes relating to laser 

propagation at night 

DIMM Differential Image Motion Monitor – Seeing Monitor 

DMT Gemini’s Documentation Management Tool 

ECS Enclosure Control System 

EMM Engineering Managers’ Meeting 

ENT Engineering night-time test – observation undertaken at night to checkout some 

system, fault etc. 

FAA Federal Aviation Administration 

FPS Facility Protection Software 

FTE Full Time Equivalent 
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GEA Gemini Engineering Archive 

GIS Gemini Interlock System 

GN Gemini North 

GS Gemini South 

GWS Gemini Weather Server 

HBF Hilo Base Facility 

HBS Hydrostatic Bearing System 

HR Human Resources 

HVAC Heating Ventilation and Air Conditioning 

ICD Interface Control Document 

ISG Information Systems Group 

LCH Laser Clearing House – Military clearances for laser operations at night 

LGS(F) Laser Guide Star (Facility) 

LTCS Laser Traffic Control System – local laser usage (first on target policy etc.) between 

observatories on the same mountain 

M1 Primary mirror 

M2 Secondary mirror 

MCS Mount Control System 

MK Mauna Kea 

MKO Mauna Kea Observatory 

PCB Project Control Board 

PIDs Project Initiation Documents 

PIO Public Information and Outreach 

PLC Programmable Logic Controller 

PRPLC Plant Room PLC 

REMEDY Fault reporting/tracking system 
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SBF Serena Base Facility 

SOS Science Operations Specialist – responsible for operating the telescope and, by the 

time of the implementation of Base Facility Operations, most of the queue observing 

TBAD Transponder Based Aircraft Detection 

TBD To Be Defined or Decided 

TR Task Request 

TSRS Telescope Systems Remote Switch (a new Base Facility Operations-related software 

item) 

TTM Telescope Technical Manager (first point of contact in case of problems at night) 

UPS Uninterruptable Power Supply 

VITRO Aircraft radar display system used in conjunction with spotters during laser 

operations at GS 

VME Versa Module European – control & real-time systems hardware/bus architecture 

WP Work Package 

WPM Work Package Manager 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


