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1 Electrical Specification

1.1 Deliverables:

Docking System Common Items

· 1KW Inductive Power Transfer System

· Low Power Sleep Mode for Docking Payload

· RS232 Control Interface Command and Control

· AUV Position Sensor Status on Docking Payload

· Not included – RS485 on Docking Payload

· Not included - Wireless Ethernet Link 

· Not included - Acoustic Modem

· Not included - USBL

· Not included – PC104 Controller

Power Transfer System

· Inductive Power Transfer Efficiency 85% Typical.

· Power Input Compatible: 45VDC to55VDC

· Power Output: 1KW Max.

· Programmable Output Voltage:  0-70V 

· Programmable Output Current: 0 to 30 Amps

Not included - Wireless Ethernet Link

· 2.4GHz Wireless Link

· 802.11b Compatible 

· Powered off During AUV Missions

AUV Position Sensor

· High Frequency Magnetic Resolver

· 1/4 inch Resolution

· Indicates when AUV is in Correct Docking Position

· Powered off During AUV Missions

Power Management

· Sleep Mode During AUV Missions

· Low Power PIC Micro Controller

· RS232 Input Controls Power States

· Independent Power control for all instruments

1.2 Docking Station Includes:

· One Main Power PCB 
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· Cooling Fan

· Not included   – PC 104  586 CPU, 133MHz, with 2 Ethernet and 4 serial Ports

· Not included  – Hard Drive

· Not included  - Ethernet Wireless Bridge

· Not included  – USBL

· Not included  – Acoustic Modem
The Docking Station interface consists of 2 communication ports and Power Input Port.  The communication ports are a RS232 (optional RS422) and an optional Ethernet port.  The RS232 port is used to control the docking Station modes of operations.  See RS232 Commands below.

The following are detailed electrical characteristic:

Communications:

Serial Port 1

Type



RS232


Baud Rate


9600




Flow control


none


Command Set


See RS232 Commands

Power:

Power Input:



Voltage Range
:

45 to 55 Volts DC



Power per mode:







Homing / Docked
20 Watts Typical (includes optional PC104) 




Power Transfer Mode
Up to 1200W 

Connectors and Pin Out


Power and communications Connector – J2:



Type



Impulse MSSL-16-BRC-PBOC



Mating Connector

Impulse 



Contacts


4 #16 and 8 #22

Contact no. 1


Ethernet Tx+  16GA

Contact no. 2


Ethernet Tx-  16GA

Contact no. 3


Ethernet Rx+  16GA

Contact no. 4


Ethernet Rx- 16GA

Contact no. 5


RS422 Tx+ (RS232 TX)  16GA

Contact no. 6


RS422 Tx- (RS232 COM) 16GA

Contact no. 7


RS422 Rx+ (RS232 RX) 16GA

Contact no. 8


RS422 Rx-  16GA

Contact no. 9


-Power Input  14GA 

Contact no. 10


+ Power Input  16GA

Contact no. 11


-Power Input  14GA 

Contact no. 12


+ Power Input  16GA

Contact no. 13


-Power Input  14GA 

Contact no. 14


+ Power Input  16GA

Contact no. 15


-Power Input  14GA 

Contact no. 16


+ Power Input  16GA

1.3 Docking Payload Includes:

· One Main Power PCB
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· Cooling Fan

· Not included  – PC 104  586 CPU, 133MHz, with 2 Ethernet & 4 serial Ports
· Not included  – Hard Drive

· Not included  – Ethernet Wireless Bridge

· Not included  – USBL

· Not included  – Acoustic Modem

The Docking Payload interface to the AUV consists of 2 communication ports, a Battery Power Input Port and a Programmable Power Supply Output Port.  The communication ports are an RS232 and an RS485.  The RS485 port has no software support at this time.  The RS232 must be used to wake up the payload from Sleep mode.  The Battery Power Input is required for all Docking Payload functions when power is not supplied via the Docking Station.  The Programmable Power Supply can output up to 1KW of power when docked.

The following are detailed electrical characteristics:

Communications:

Serial Port 1

Type



RS232


Baud Rate


9600

(Mission Mode/Sleep)


Flow control


none


Command Set


See RS232 Commands



Link to



Optional Payload PC104 
(PIC Micro in sleep mode)

Optional – Ethernet Port

Type



10/100 base T



Link to



Optional Payload PC104, 
Docking PC104 or Shore

Optional – Serial Port 2

Type



RS485 



Format



Byte oriented data (UART)



Baud Rate


9600



Link to 


Optional Payload PC104  

Power:

Controlled Power Output (AUV Docked):


Output Power:


1000 watts maximum 


Voltage:



Range


0 to 72 Volts DC Programmable 



Resolution

12 bit



Gain Error

1% of FS



Zero Error

100mV


Current Limit:



Range


0 to 30 Amps Programmable



Resolution

12 bit



Gain Error

3% of FS



Zero Error

100mA

Power Input:



Voltage Range
:

24 to 72 Volts DC



Power per mode:







Mission (Sleep)
0.1 Watt Typical




Homing / Docked
20 Watts Typical, (includes optional PC104)
Connectors and Pin Out


Controlled Power Output Connector – J2:



Type



Impulse MHDL



Mating Connector

Impulse MHDL-CCP-RA



Contacts


8 #16



Contact no. 1


+ Power Output (0 to 72 Volts 1KW)



Contact no. 2


+ Power Output0 to 72 Volts 1KW)



Contact no. 3


+ Power Output (0 to 72 Volts 1KW)



Contact no. 4


+ Power Output (0 to 72 Volts 1KW)



Contact no. 5


- Power Output (AUV Common)



Contact no. 6


- Power Output (AUV Common)



Contact no. 7


- Power Output (AUV Common)



Contact no. 8


- Power Output (AUV Common)

Communications and Payload power – J1:



Type



Impulse MHDL



Mating Connector

Impulse MHDL-CCP-RA



Contacts


4 #16 and 8 #22



Contact no. 1


Shield (AUV Common)



Contact no. 2 (16Ga)

- Power Input (AUV Common)



Contact no. 3 (16Ga)

+ Power Input (24 to 72VDC



Contact no. 4


RS232 Tx



Contact no. 5


RS232 Rx



Contact no. 6


Ethernet Tx+



Contact no. 7


Ethernet Tx-



Contact no. 8


Ethernet Rx+



Contact no. 9


Ethernet Rx-



Contact no. 10 (16Ga)

RS485 +



Contact no. 11 (16Ga)

RS485 –



Contact no. 12


Signal Com (AUV Common)

1.4 Serial Communications to PIC Processor:

The purpose of this section is to specify the format of the serial communications to the PIC processors on the docking station and on the docking payload.  

The PIC Processor is responsible for controlling power to the subsystems within the docking payload/station, and also performs I/O and control of the other sensors and the actuators.  Depending on the state of the AUV (whether it is running a mission, returning to the dock, docked, failed), the PIC will turn on/off some devices, perform tasks, and report sensor readings.

 The PIC will acknowledge each request or command that it receives and replies with the results if needed.  The communications are performed according to a polling mode: the PIC card does not send data unless it is requested first.  One exception to this rule takes place on the docking station, when the PIC card is commanded to raise or lower the charging probe: because this may take a few seconds, the system should not wait for the task to complete before servicing other tasks. Therefore, when the command is issued, the PIC acknowledges that it received the command and performs the task on its own.  Once the task is completed or has failed, the PIC processor sends a message reporting the result.  

Firstly, the document defines what devices will be turned on/off by the PIC card when the PIC software switches from one mode to another.  Secondly, it also defines the messages passed to the PIC card, and the resulting action, as well as the corresponding message formats.

1.5 States (Modes):

Every time either the docking station or docking payload enters a new State (Mode) certain devices are powered on or off.  The tables below define these settings.

Docking Payload

	Mode

(default = Mission)
	PC/104 &

Fan
	Magnetic Resolver
	Mdm/USBL

Power
	RF Ethernet
	Battery Charger
	Health

	1- Mission
	Off
	Off
	Off
	Off
	Off
	On

	2- Homing
	On
	Off
	On
	Off
	Off
	On

	3- Docking
	On
	On
	On
	On
	Off
	On

	4- Docked-nocharge
	On
	On
	Off
	On
	Off
	On

	5- Docked-charge
	On
	On
	Off
	On
	On
	On

	6- Failed-docked
	On
	Off
	Off
	On
	Off
	On

	7- Failed-nondocked
	On
	Off
	On
	Off
	Off
	On


Docking Station

	Mode

(default = Docked)
	PC/104

Fan
	Magnetic Resolver
	Mdm &

USBL

Power
	RF Ethernet
	Battery Charger
	Probe Power
	Orient.

Motor
	Health

	1- Docked-nocharge
	On
	On
	Off
	On
	Off
	Off
	On
	On

	2- Docked-charge
	On
	On
	Off
	On
	On
	Off
	On
	On

	3- Idle (AUV out on a mission)
	On
	Off
	On
	Off
	Off
	Off
	On
	On

	4- AUV returning
	On
	On
	On
	Off
	Off
	Off
	Off
	On

	5- Failed-docked
	On
	Off
	Off
	Off
	Off
	Off
	Off
	On

	6- Failed-nondocked
	On
	Off
	Off
	On
	Off
	Off
	Off
	On


1.6 Commands

The command is two ASCII bytes followed by the data as required.

Docking Payload Command List:

· ss: Set the state (or mode)

· sv: Set Power Out Voltage and Current

· rs: Read Status
	Name
	Command
	Data Format
	Example

	Read Status
	rs
	
	Send…...

Receive..

Receive..

Receive..

Receive..

Receive..

Receive..
	Rs (LF)

(LF)

The state is x……x (LF)

Leak reading is xx%(LF)

Temperature is xx C(LF)

Unregulated voltage from Docking Station is xx.x V(LF)

AUV Payload Bus Voltage is xx.x V(LF)

Battery Charge voltage is xx.x V (LF)

	Set state
	ss
	mission/homing/docking/docked-charge/ docked-nocharge / failed-docked / failed-nondocked
	Send…..

Receive..

Receive..

Receive..

Send…..

Receive..
	ss

(LF)

SS OK(LF)

enter mode 

docked-charge(LF)

GOOD(LF)

	Set charger voltage and current
	sv
	
	Send…..

Receive..

Receive..

Receive..

Send…..

Receive
	sv

(LF)

SV OK(LF)

vv.vv ii.ii ([V I])(LF)

48.0 16.0(LF)

GOOD(LF)


Docking Station Command List:

· ss: Set State (or mode)

· pc: Set Power Out Currents

· rs: Read Status

· sp: Set probe up/Down/brake

· qr: Query Resolver, good/near/far

· qp: Query Probe Status

	Name
	Command
	Data Format
	Example

	Set state
	ss
	docked-nocharge/ docked-charge/idle/auv-returing/ failed-docked/failed-nondocked 
	Send…..

Receive..

Receive..

Receive..

Send…..

Receive..
	ss

(LF)

SS OK(LF)

enter mode 

docking(LF)

GOOD(LF)

	Set Power out current
	pc
	0 to 50.00 amps peak current limit for Prove section A and section B
	Send…...

Receive..

Receive..

Receive..

Send…..

Receive..
	pc

(LF)

PC OK(LF)

ii.ii ii.ii(LF)

30.00 30.00(LF)

GOOD(LF)

	Query Status
	qs
	
	Send…...

Receive..

Receive..

Receive..

Receive..

Receive..

Receive..

Receive..

Receive..

Receive..

Receive..

Receive..
	qs

(LF)

The state is docked-nocharge(LF)

Leak Status is Good(LF)

Temperature is 28 C(LF)

The Shore power voltage is 51.1V(LF)

Power out current is (0 to 40.95A) 0.24 A(LF)

USBL/Modem Current is (0 to 4.095A) 0.24A(LF)

Probe motor Currents is (0 to 2.047A) 0.6 A(LF)

Brake motor current is (0 to 2.047A) 0.0 A(LF)

Resolver #0 count is (0 to 1023) 200(LF)

Resolver #1 count is (0 to 1023) 250(LF)



	Set Probe Position
	sp (*)
	up/down/brake
	Send…...

Receive..

Receive..

Receive..

Send…..

Receive..
	sp

(LF)

SP OK(LF)

up, down, or brake(LF)

up(LF)

GOOD(LF)

	Query Resolver
	qr
	good/near/far
	Send…...

Receive..

Receive..
	qr

(LF)

near(LF)

	Query Probe Status
	qp
	up/down/raising/lowering/unknown
	Send…...

Receive..

Receive..
	qp

(LF)

unknown(LF)


1.7 Docking System Test Plan

Dry Test

Check RS232 Serial Ports per command list

Docking Payload Low Power Mode Current for all peripherals power off

Check Command States Power on/off control per mode table

Raising and Lowering the Probe 

Check Resolver Readings Far, near and good

Check Power Transfer at 25%, 50% and 75% level

Wet Test

Checking for Ground Faults

Raising and Lowering the Probe

Check Resolver Readings Far, near and good

Check Power Transfer 25%, 50% and 75% level

4 Hour Temperature Rise test at 75% power Transfer

1.8 Delivery

It is anticipated that the complete system will be tested and delivered within 4 months from the start of the contract. However, every effort will be made to achieve an earlier delivery if at all possible.

2 Mechanical Specifications

2.1 Summary of Hardware Deliverables:

· Docking Payload Pressure Vessel with Inductive Probe Sockets and Modified Connector Arrangement.

· Docking Station Pressure Vessel with Modified Connector Arrangement.

· Inductive Probe.

2.2 Docking Payload Pressure Vessel Mechanical Hardware:

The docking payload mechanical hardware shall be consistent with the FAU design except for the following modifications to the connectors:

1. The RF/Position Sensor Mount will be replaced by a DG-O-Brien 110 coaxial bulkhead connector and port adaptor.

2. The 4 PSI Bulkhead connector Ports will be plugged.

3. One of the MHDL-FCR bulkhead connectors we be replaced by an MBARI furnished bulkhead connector and port adaptor. 

2.3 Docking Station Pressure Vessel Mechanical Hardware:

The docking station mechanical hardware shall be consistent with the FAU design except for the following modifications to the connectors:

1. The MSSL-16-BCR-PBOC bulkhead connector will be replaced by an MBARI specified and furnished connector and port adaptor.

2. Then Aanderaa bulkhead connector and 2 LPBH connectors will be plugged.

2.4 Inductive Probe:

1. The inductive probe will be identical to the FAU design.

2.5 Testing

Prior to the installation of the electronics, both pressure vessel assemblies will be leak tested to a pressure of 450psi for a period of 2 hours.

Budget

	CATEGORY
	 
	 
	 
	AMOUNT

	Name
	Title
	MM
	%Effort
	

	
	
	
	
	

	
	
	
	
	

	 USPS Personnel 
	
	
	
	

	 Tom Pantelakis 
	Electrical Engineer
	1.2
	10%
	10,247

	 Robert Coulson 
	Mechanical Engineer
	1.2
	10%
	8,430

	 John Kielbasa 
	Electronic Technician
	1.1
	9%
	4,918

	 Beatriz Gomez 
	Electronic Technician
	0.7
	6%
	1,363

	
	 Wages (USPS)
	
	
	24,957

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	 Fringe Benefits 
	
	
	9,234

	 TOTAL PERSONNEL 
	
	
	
	34,192

	
	
	
	
	

	 Expense 
	
	
	
	

	
	 Local Travel 
	
	
	

	
	 Domestic Travel 
	
	
	

	
	 Foreign Travel 
	
	
	

	
	 Publication Cost 
	
	
	

	
	 Mechanical and Electronic Parts 
	
	
	 $         9,350 

	
	 Telephone 
	
	
	

	
	 Postage 
	
	
	

	
	 Consultant 
	
	
	

	
	 Consultant Travel 
	
	
	

	
	 Computer 
	
	
	

	
	 Ship time (small craft $400/day) 
	
	
	

	
	 Other 
	
	
	

	 TOTAL EXPENSE 
	
	
	
	9,350

	
	
	
	
	

	
	 Subcontract <$25K 
	
	
	

	
	
	
	
	

	 TOTAL MTDC 
	
	
	
	43,542

	
	 Subcontract >$25K 
	
	
	

	
	 Tuition 
	
	
	

	
	 Student Stipend 
	
	
	

	
	
	
	
	

	 Total Direct Costs 
	
	
	
	43,542

	
	
	
	
	

	 Equipment (OCO) 
	
	
	
	

	
	
	
	
	

	 F & A (Indirect Cost) @ 
	 41.50% MTDC 
	
	
	18,070

	
	
	
	
	

	 TOTAL COSTS 
	
	
	
	61,612

	
	
	
	
	

	*Fringe Benefits @30% of Academic Salaries, 37% of USPS, and 7.65% of Wages
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