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                                                             Engineering Feedback


Introduction

We have recently completed a full mooring turn around and have prepared some notes that may assist in planning future mooring deployments. Our desire is to help improve the mooring deployment process by clearly defining the mooring cycle timeline. We hope that by establishing guidelines and clear policies that specify the roles and responsibilities of each group, we can all work to improve the deployment process.

To help achieve a better understanding of the process we have assembled this list using our own experiences and observations during the most recent mooring deployment. The information has been divided into four categories: 

· Timeline (A recommendation for planning deployments based on empirical data)

· Process Improvements (Methods and policies for improving the mooring deployment cycle)

· Design Improvements (Specific suggestions for implementation of mooring hardware/structures)

· Role Definitions (Identifying players in the mooring deployment process and  the scope of their responsibilities)

We hope to continue the dialog on mooring deployment planning and to involve everyone in developing a mooring deployment process that will be clear and effective for everyone.

The spaces where the text [mooring support group input] appears are fill in the blank. We would like to get input from the mooring support group and others.

Timeline

The list below is a general guideline to show what we think could be done to give everyone involved a roadmap of the process.  It is a first draft that may serve as an outline for a detailed deployment cycle time line.
Milestone
Cycle Day
Days
Provider
Notes

Initial Configuration Meeting
-180


This is a good time to begin specifying new instruments and drivers

Forms Due 

Final instrument list

Configuration worksheets

Instrument vendor data

Instrument specifications 

New instrument specifications

Driver change requests 

Bug reports
-150

Scientist/PI
This list is binding; Changes after this point require schedule adjustment 

Mechanical Configuration

Specifications of Oasis software changes

Roadmap Due
-130
1
Mooring Support
Electronics data for Oasis software configuration

Can Setup
-130
1
Mooring Support


Instruments Due
-120

Scientist/PI
As Deployed

Software Schedule Due
-120
3
Software Engineer
Estimate Total Software Engineering Time

Design For Basic Mooring Structure Modifications
-120

Mooring Support


Check Machine Shop For Special Stock, etc.
-110




Power Budget First Draft
-110
0.5
Software Engineer


Assemble Bridle, Donut And Tower In Buoy Room
-110

Mooring Support


New Instrument Driver Coding

See Note
Software Engineer
Varies per instrument and specification. Estimate 1-2 weeks per driver.

Hardware Freeze
-110


No additions that require fabrication or moving components or interfacing without schedule change

Modifications To Tower, Donut, Bridle Or Cages Begin
-100

Machine Shop


Mechanical Design 

   New mounting hardware
-100

Mechanical Engineer


Final Power Budget Due
-90
0.5
Software Engineer


Beta ROM Build
-90
0.5
Software Engineer


Mechanical Drawings Due
-90
0.5
Mechanical Engineer
To machine shop

New Mechanical Parts Due 
-45

Machine Shop


Integration Testing 

New instruments

Existing driver changes

Bug fixes

Assemble tower, cage and instruments

See Note
Software Engineer

Scientist/PI

Science Tech

Mooring Support
Varies per instrument and specification. Estimate 1-2 weeks per instance.

Open-Can Test
-30
7
Software Engineer

Scientist/PI

Science Tech

Mooring Support
Oasis configuration changes only allowed.

Cans Closed
-22
1
Mooring Support
No changes allowed after this point, no exceptions without schedule changes

Closed-Can Test
-21
7
Software Engineer

Scientist/PI

Science Tech

Mooring Support
Instruments must pass to be deployed, or be deployed stand-alone.

Final Mount
-14
7
Mechanical Engineer

Mooring Support


All-Up Test
-7
7



Deployment
0

Operations
Mooring Support


Process Improvements

Mooring Configuration

General

· Joint interdivisional visit to PMEL or HOTS (other mooring groups)

· Create an instrument database; clients could be created to automate many electrical, software and mechanical configuration tasks.

Logistics and Planning

· Establish complete deployment cycle detail list

· Identify players in all divisions

· Deployment cycle milestones per player

· Deliverables, by player (what is delivered, to/from whom and when) 

· Introduce existing instrument profiles and new instrument integration plans (worksheets) that specify what information is required to configure oasis software and write new drivers.

· Prepare a configuration worksheet (driven by an instrument database) with interface requirements (power, communications, mounting, positioning and locations). 

· Establish delivery dates for configuration worksheets, after which, schedule adjustments are required.

· Biweekly status meetings attended by everyone with deliverables

Software Configuration

· Establish a code freeze date, after which, code changes require schedule adjustments.

· All instruments must pass closed-can test to be deployed, no exceptions

· ROM changes allowed

· Any time up to open-can test

· Configuration parameters and (controller software) bug fixes only after open-can test starts

· No changes after cans close

· Full Oasis test bed for integration testing


Mooring Structure

Mooring Build

· Check with instrument manufacturer (e.g., Hobi Labs) and receive photocopy data by the instrument delivery date.

· Allow additions only to the tower PennClamp bars without electrical interface after the freeze date. All others would require schedule adjustment
· Assemble the tower and Bridle as soon as possible after the mooring turn.

· Inventory all of the mounting brackets in stock and make a spreadsheet of the available clamps and brackets. Check the list first before ordering new brackets and clamps. 
· Contact outside vendors (e.g., Hobi Labs) and get the final word on instrument mounting constraints.
Mooring Deployment

[Mooring Support Group, Operations, Manufacturing]

Design Improvements

Mooring Structure

[Mooring Support Group Input]

[Manufacturing Input (Machine Shop, Technicians) ]

[Operations Input]

[Science Input]

Mechanical Engineering

Standardize cages to 18.75-inch bar spacing
Requires only one mount design for each instrument

Decrease mounting/fit-up time

Rotate elevator rods 45 degrees
Eliminates ADCP head interference
Improves instrument visibility
Allows large diameter instruments, up to donut diameter

Mount elevator rod supports on bridle legs with lead ballast tubes
Creates open space below cage for optical instruments

Make all 4 Leg Bridle and tower assemblies the same


Require special modifications for mounting be bolt on and not cut and weld to each tower and Bridle


Build up a mock up so the elevator cage can be assembled in the lab during the software integration period. 
This will allow test fit up and mounting testing while the software and communications are being debugged instead of after

Mooring Deployment
[Input from All Groups]

Role Definitions

Player
Receives
From
Delivers
To

Software Engineer
Can Roadmap


Mooring Support
Oasis ROM


Mooring Support


Instruments for Test and Deployment
Science 

Mooring Support






Instrument

Change Requests 

· Changes to existing driver behavior

· Bug fixes

Instrument Specifications

· New instrument specifications

· Per-deployment configuration parameters

Science
Power Budget

Download Scripts
Science

Mechanical Engineer
Configuration worksheet

Information from vendor

Assembled bridle, donut and tower

Assembled cage(s)

Verification of mounting locations

Verification that we have check for stock parts

Mooring Support


Designs and drawings
Mooring Support


Instruments to be deployed

Verification of installation location


Science



Science





Mooring Support


Process Management

Document Management


Manufacturing





Operations





Proposed Task Assignments

These tasks are currently falling all or partly into the domains of the Mechanical Engineer and Software Engineer, but may be done more effectively by someone else in the process.

Player
Task

Science Tech/Mooring Support tech Responsible for Instrument
Be present during instrument integration and debug 

Instrument setup and cabling



Mooring Support
Maintain the files of mooring configuration documents

Keep current drawings (electrical, mechanical, configuration)

Keep inventory of drawings

Make simple drawings when necessary

Make sure the drawings are updated to "as-built"

Maintain a list of parts applicability ( what fits what)

Keep an inventory of parts and list what they fit

Arrange the fabrication of parts with machine shop

Handle QC of parts after they have been fabricated

Test fit the parts after fabrication

Check on the progress of the machine shop ( go down there and ask when

the stuff will be done weekly)

Cue the jobs into the machine shop (figure out what needs to be done

when)



C:\khxfer\docs\mbari\dplan04.doc

4

