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HAZARD CONTROL BRIEFING

FOR
SDV MK 8 MOD 1 BATTERY CHARGER ELECTRONIC MODULES

All test operators and other personnel working in the laboratory must be given a hazard control
briefing every year* throughout the test period.

Project Representative — | have instructed the test operator in the requirements of paragraph 3 of
this procedure,

Test Operator — | have been instructed and understand the requirements of paragraph 3 of this
procedure,

DATE TESTOPERATOR DATE
PROJECT REPRESENTATIVE

*This time frame may be reduced at the discretion of the project representative.
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VALIDATION
FOR

SDV MK 8 MOD 1 BATTERY CHARGER ELECTRONIC MODULES

TEST PROCEDURE VALIDATION
THE BELOW INITIALS INDICATE THAT THIS PROCEDURE HAS BEEN PROOFED BY
SUBJECTING ONE OR MORE BATTERIES/CELLS TO EACH TEST DESCRIBED IN THE
PROCEDURE AND CERTIFIES THE PROCEDURE ACCURATELY DEFINES AND DESCRIBES
ALL CONDITIONS, EQUIPMENT AND PROCEDURES FOR TESTING THIS ITEM. AT LEAST
ONE SET OF INITIALS MUST BE DIFFERENT FROM THE PERSON WRITING THE

PROCEDURE.
PARAGRAPH OPERATOR TEST LEAD PROJECT REP,
NUMBER SIGNATURE AND SIGNATURE AND SIGNATURE AND
DATE DATE DATE
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TEST PERSONNEL CERTIFICATION

FOR
SDV MK 8 MOD 1 BATTERY CHARGER ELECTRONIC MODULES

Verification of instruction and understanding of safety precautions, test operations and recording of
test data is in accordance with the reference test procedure or noted paragraphs thereof.

Test Lead

I have instructed the test operator in the requirements for each of the following.
1. Safety Requirements
2. Test Operation
3. Recording of Data

Test Operator

I have been instructed and understand the requirements for each of the following.
1. Safety Requirement
2. Test Operation
3. Recording of Data

| Test Lead Date Procedure Test Operator Date
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RISK ASSESSMENT
FOR
SDV MK 8 MOD 1 BATTERY CHARGER ELECTRONIC MODULES

The Final Risk Index for operation of the test has been defined as al/an 14, as
determined by a hazard analysis using NAVSURFWARCENDIVCRANEINST
8020.8A latest revision. The mitigated Mishap Risk Assessment Value of a/an 14
as defined by Table 3a of the instruction represents a/an “marginal” event that can
occur with the frequency of a/an “remote”. The Mishap Risk Category for this
operation is a/an “Medium”, as defined by Table 3-1 of the instruction.

Determined By: Rudy Pirani, Engineer, 6-6095
Person’'s Name, Title, Code

Date: 5 September 2003
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TEST PROCEDURE
FOR
SDV MK 8 MOD 1 BATTERY CHARGER
ELECTRONIC MODULES
GENERAL
1.1 Purpose: The purpose of this test is to verify the performance of the

1.2

1.2.1
122
1.2.3
1.2.4
1.2.5

1.3

1.3.1
1.3.2
133

clectronics modules used in the SDV MK 8 MOD 1 Battery Charger. The
procedure will also be used to trouble shoot any failed units.

Description of Items: The items to be tested are electronic circuit assemblies
that are specifically built to be used in the SDV MK 8 MOD 1 Battery
Charger. The specific items to be tested are:

SHUNT MODULE ASSEMBLY P/N 7449399-]

SHUNT MODULE POWER SUBASSEMBLY P/N 7449406-1

SHUNT MODULE CONTROL BOARD SUBASSEMBLY P/N 7449410-1
INTERFACE BOARD ASSEMBLY P/N 7449411-1

A/D VO BOARD ASSEMBLY P/N 7449416-]

Test Stand: The electronic modules are tested using the Battery Charger
Electronic Module Test Stand (referred to as Test Stand). The Test Stand is
a semi-automatic test system capable of subjecting the test item to functional
performance evaluation of the electronic subsystems of the Battery Charger
Unit. A simplified block diagram is shown in F igure 1-1.

Figures 1-2 through 1-3 show physical layout views of the test stand.
Figure 1-4 shows the test stand control panel layout.
Figure 1-5 shows the test stand battery simulator panel layout




7 TESTABLE ASSEMBLIES

CONTROL_PANEL
AUTO/MANUAL SWITCH
TIICATORS SHUNT MODULE
TEST POINTS
ALARM SIMULATOR CIRCUITS BATTERY
ON/OFF SWITCH 02) SIMULATOR
INTERCONNECTIONS VOLTAGE ADIJUST (5)
MONITOR
ON/OFF SWITCH
MASTER 1 ANALOG/VO SIGNALS INTERFACE PCB SHUNT BATTERY
' A/DT/O ' RS 485 BUS ASSEMBLY GNALS MODULE '
) PCR < } , SIMULATOR
' | ASSEMBL E e 'POWER] 5: >| CIRCUIT
! Y E <> !
e A e e IR SR R YY)
RS 232 BUS
REMOTE BUS
ACTIVITY DISPLAY
+24VDC
COMPUTR _
R -
(LAPTOP) RSV 15V [+24VDC

609-TP-0420

POWER SUPPLIES

260 VDC

11

115 VAC

FIGURE 1-1 Simplified Block Diagram
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CONTROL CIRCUITRY ENCLOSURE FBATTERY SIMULATOR ENCLOSURE
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FIGURE 1-2 Top view of Test Stand
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FIGURE 1-3 Isometric view of Test Stand




609-TP-0420

Figure 1-5 Battery Simulator Panel
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Reference Documents

Drawing 7449399 SHUNT MODULE ASSEMBLY AND DETAILS
Drawing 7449401 SHUNT MODULE, BOM

Drawing 7449402 SHUNT MODULE, POWER PCB SCHEMATIC
Drawing 7449403 SHUNT MODULE, POWER PCB ARTWORK
Drawing 7449405 SHUNT MODULE, CONTROL PCB ARTWORK
Drawing 7449415 SHUNT MODULE, CONTROL PCB SCHEMATIC
Drawing 7449406 SHUNT MODULE, POWER PCB BOM

Drawing 7449410 SHUNT MODULE, CONTROL PCB BOM

Drawing 7449411 INTERFACE PCB BOM

Drawing 7449412 INTERFACE PCB SCHEMATIC

Drawing 7449414 INTERFACE PCB ARTWORK

Drawing 7449416 A/D-I/O PCB ASSEMBLY

Drawing 7449398 SDV MOD I BATTERY CHARGER UNIT, BOM
Drawing 7449422 SDV MOD I BATTERY CHARGER, DRAWING TREE
Drawing 7449417 INTERNAL CABLE ASSEMBLIES AND WIRING
DIAGRAM

Drawing 7449392 SDV MOD I BATTERY CHARGER UNIT, ASSEMBLY
Drawing 7449400 HOUSING WELDMENT AND MISC. DETAILS

Hazard Briefing
Operational Risk Management (ORM) Review

Scope: The purpose of this Operational Risk Management (ORM) review is
to examine the safety related test system issues concerns. The purpose of an
ORM review is to recognize and document possible hazards within the
system, determine tools, concepts or procedures to mitigate those hazards,
and finally assign a risk assessment number to that hazard. Appendix A
contains information on the operational hazard analysis of the test system and
the materials to be tested. Personnel assigned the responsibility of operating
the SDV MK 8 MOD 1 Battery Charger Electronic Modules shall review and
understand the general safety information discussed within the ORM section
of this procedure. '

General Precautions: Before operating the Battery Charger Electronic
Modules, assigned personnel should familiarize themselves with the Safety
Precautions and Hazard Analysis (ORM) sections of the building, lab and
test manuals/procedures. In each of the test labs eye wash stations are
located in general areas for ease of use. Personnel should locate these
stations and ensure they are approved and accessible prior to any operations.
If an incident does accrue contact Emergency Medical Technicians (EMTs)
by calling 854-1333 or 911. If the phone is not available, pull a manual fire
pull station, EMTs will respond.
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Specific Safety Issues: Personnel responsible for the Battery Charger
Electronic Modules shall become familiar with, and frequently review, the
following safety precautions. These precautions apply to personal and
equipment.

Electrical: In working with the Battery Charger Electronic Modules potential
clectrical hazards exist. Proper facility, lab, and technical safety measures
should be followed while working with the equipment. In the case of an
incident proper first aid procedure should be followed to treat electrical
burns, unconsciousness, and/or any other related problems.

System Overview: The Battery Charger Electronic Modules are primarily
1solated, however, the interface PCB board, the A/D 1O Board, and Shunt
Module are exposed and do have wiring and cable connections that are also
exposed. The potential exist for the user to injure himself while working
around the equipment, suffering from minor scratches and potential of
electrical shock. Ttems under test can also be damaged resulting in asset loss.
These issues have been minimized with the utilization of a plexiglass test
fixture for board and shunt mounting as well as procedural guidelines., The
safety issues concerning the Battery Charger Electronic Modules with the
implementation of the hazard mitigation requirements are at an acceptable
level for operations

Test Equipment

Battery Charger Electronic Module Test Stand.

Multi-meter 4 ¥ digit display

A calibrated meter is required when performing acceptance tests.

A calibrated meter is not required when performing repair.

Interface PCB board P/N 7449411-1 for operational checkout.

A/D 1/O Board P/N 7449416-1 for operational checkout

Shunt Module Assembly P/N 7449399-1 for operational checkout
Shunt Module Control board P/N 744941 0-1 for operational checkout

Battery Charger Electronic Module Test Stand Setup

Setup the test stand in accordance with Figures 1-2 through 1-4.

Install checkout A/D 1/0 Board in accordance with Figure 5-1

Install checkout Interface Board in accordance with Figure 5-1

Install checkout Shunt Module Assembly in accordance with F 1gure 5-1
Verify proper wiring of all boards in accordance with Figure 5-1

Verify proper operation of the test stand by performing the test to be run
using the known good checkout boards,
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CONTROL ENCLOSURE FRONT PANEL
SHUNT MODULE
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6.0 TEST PROCEDURE

6.1 SHUNT MODULE POWER BOARD/HEATSINK ASSEMBLY —
P/N 7449406-1

6.1.1 Preliminary Inspection

6.1.1.1 Verify the Power switch on the Test Stand Control Panel (Figure 1-4) is
“OFF”,

6.1.1.2 Check for shorts between each output wires (W1, W2, W3, W4, W5, W9,
W10 and ground with the multi-meter set for “ohms”. (See Figure 6-1 Power
PCB Layout)

6.1.2 Setup for Shunt Sensor Check

6.1.2.1 Test Set Control Panel switches

6.1.2.1.1  Set Power Switch to “OFF”

6.1.2.1.2  Set Auto/Manual Switch to “Manual”

6.1.2.2  Battery Simulator Panel Switches (Figure 1-5)

6.1.2.2.1 Set Battery Simulator 15 volts switch to “Off”.

6.12.2.2  Set Current Set Potentiometer fully CCW.

6.1.2.2.3  Set the “Shunt On/Off”’ switch to “On”.

6.1.2.2.4  Set the “Test/Select” switch to “Battery SIM Current”

6.1.2.2.5  Set the Battery Simulator Panel “Battery Sim Current Switch” to “Charge”
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6.1.3 Shunt Sensor Check Procedure
6.1.3.1 Replace the checkout shunt module with the test unit, (Figure 1-3).
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Figure 6-1 POWER
PCB LAYOUT
(Track Side)

6.13.2  Connect the Battery Simulator Terminal Strip TB-1 output cable (black wire
cable) to J1 (large round connector on the module).

6.1.3.2.1 Connect the Module Power PCB input connector J2 (25 pin “D”> connector)
to the Power Board connector on the center of the Battery Simulator Panel

6.1.3.2.2 Connect the high voltage pig tailed cable attached to the Module to the
connector labeled “260 VDC TO THE SHUNT MODULE?” located on the
lower right side of the Test Set Control Panel.

6.1.3.2.3 Tum Test Set Control power switch “On”,

6.1.3.2.4  Set the Current Set Pot on Battery Simulator Panel to 5.00 <+ 0.0] amps as
indicated by the Panel Meter,

6.1.3.2.5 Switch the Test /Select switch to Power Board Shunt Current.

6.1.3.2.6 Compare the “Charge Current” and each “Shunt Current”, displayed on the
Panel Meter, to the current set in paragraph 6.1.3.2 4.

6.1.3.2.7 Limit; Charge Current set in Step 2 +/- 0.05 amps)
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6.2 CONTROL PCB ASSEMBLY - P/N 7449410-1

6.2.1 Preliminary Inspection

6.2.1.1  Using a multi-meter check for shorts between IC pins and TP’s listed in
Table 6-1 and ground

IC or TP No. PINS
U1, U2, U3, U6, U7, US, Ul1, U12, U13, 1,7,8,
U16 U17, U18 U21, U22, U23 U26
U4, U5, U9, U190, U14 Ul5,U19, U20, 2,6
U24, 125
U27, U28 1,27
TPI, TP5, TP9, TP13, TP17, TP21

Table 6-1 Measurement Points
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Figure 6-2 Control PCB Layout (Component Side)
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Functional Test

For newly assembled PCB’s, set 10 turn Trim Pots on the board completely
CCwW

Assemble Control PCB assembly to a known good Shunt Module Power
Board/Heat Sink Assembly.

Perform the tests of paragraph 6.3.

COMPLETE SHUNT MODULE - P/N 74493991

Initial Set-up Test Set Control Panel Switches.

Set Power Switch “Off”,

Auto/Manual Switch to “Auto”,

Battery Simulator Panel Switches

Set Battery Simulator 15 volts switch to “On”,

Set the “Shunt On/Off switch” to “Off”,

Set the “Test/Select” switch to “Battery SIM Current”

Set the “Battery SIM Current Switch” to “Charge”.

Setall 5 Cell Voltage Switches to Fixed

Cable Connections

Mount the test unit shunt assembly into the Test System

Connect the Battery Simulator Terminal Strip TB-1 output cable (Red wire
cable) to J1 (large round connector on the module)

Connect the Shunt Module control PCB input connector J1 (15 pin “D”
connector) to the Interface PCR connector J1.

Connect the high voltage pig tailed cable attached to the Shunt Module to the
connector labeled “260 VDC TO THE SHUNT MODULE” located on the
lower right side of the Test Set Control Panel.

Turn Test system power switch “On”

Load the Shunt Module Test program into the Computer. Double click on
the ICON labeled “Shunt Module”

Select Set Number “SHUNT”. Press “Done”

Press OK when message “New Activation file is required” displays.

Press OK when the message “Data file was not found Default Values of Zero
will be used for total Amp hours” displays.

Select “Module Testing” from the menu header.

Press “Complete Shunt Module Testing” button.

Test 1: Cell Voltage Measurement Accuracy, Temperature Accuracy, and ID
Numbers.

Select the Shunt Module Test 1 Program

Wait until voltage readings are displayed on the Screen.
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Note:
The counter at the bottom of the screen counts during the
time the data is being read. The updated readings will be
displayed each time the counter reaches 46.

Measure the cell voltages using a calibrated digital voltmeter.

Voltages are measured using the “Cell Voltage Test Points” located on the
right side of the Battery Simulator Front Panel. Use the Test Points shown in
Table 6-2 to make the manual measurements,

Table 6-2 Battery Simulator Test Points

CELL No. | (+) TEST LEAD | (-) TEST LEAD
1 TP (+1) TP (1-2)
2 TP (1-2) TP (2-3)
3 TP (2-3) TP (3-4)
4 TP (3-4) TP (4-5)
5 TP (4-5) TP (-5)

Compare computer displayed voltages with “Manually” measured cell
voltages.
Limit: The difference between the displayed voltage and measured voltage
shall be no greater than +/- 0.002 volts. (Operator Pass/Fail decision)
Displayed shunt current should be 0.00 +/- 0.05. (Operator Pass/Fail
decision)
Temperature Display Reading Limit: 3.70 +/- 0.20 volts (Operator Pass/Fail
decision)
Battery Charger Interface Unit ID 421. (Operator Pass/Fail decision)

ID Voltage Limits:

IDI = 0.50 +/- 0.05 volts

ID2 = 1.00 +/- 0.05 volts

ID3 =2.00 +/- 0.05 volts
Record data using Test Data Sheet Appendix B.
Press appropriate “Pass” or “Fail” button to complete the test

Test 2: Charge Current Control Accuracy

Select the Shunt Module Test 2 Program

Sequentially press the Samp, 8amp, 10amp, and 15 amp Charge Current
Buttons on the Computer display

Read the charge current on the Battery Simulator Panel Meter.

Note:
Panel Meter reads 0.05 amps when the Charge Current is set to 0 amps”

Limit: Commanded Current +/- 0.4 amps (Operator Pass/Fail decision)

Record data using Test Data Sheet Appendix B.
Press appropriate “Pass” or “Faj]” button to complete the test
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Test 3: Cell Voltage Shunt Level
Select the Shunt Module Test 3 Program

Note:
The displayed readings are updated every 5 counts.

Set the digital voltmeter to read the voltage of Cell 1 in accordance with

Table 6-2.

Set the computer current to 5 amps (Press the 5 amp button).

Verify the “Battery Sim Panel” panel meter displays 5.00 +/-.5 amps.

Check computer display for Shunt Currents = 0.00 +/-.05 amps. (Operator Pass/Fail
decision)

On the Battery Simulator Panel set “Battery Sim Current” switch to 1 (represents cell 1).

On the Battery Simulator Panel set Cel] 1 “FIXED/VAR” switch to “VAR”.

Slowly increase (furn clockwise) the voltage using the 10-turn POT, until the “Battery Sim

Panel” meter displays between 2 and 4 amps. The displayed Shunt Current should be

between 1 and 3 amps. (Computer display).

Note:
The current does not decrease until the displayed voltage is 2.029 +/- 0.003.

The displayed Cell voltage shall be 2.029 +/- 0.003 volts. This Is displayed on both the
digital voltmeter and computer display. (Operator Pass/Fail decision)

Return Cell 1 selector switch to “Fixed”

Shunt Current must return to 0.000 +/-.050 amps. (This should be the same value as in
paragraph 6.3.7.5).

Repeat paragraph 6.3.7.4 through 6.3.7.11 for the remaining 4 cells. Selecting

the appropriate positions for the “Battery Sim Current” switch..

Record data using Test Data Sheet Appendix B.

Adjust all 5 cell “POT’s” counterclockwise at least 2 turns.

Press appropriate “Pass” or “Fail” button to complete the test

Test 4: Full Shunt Current Adjustment
This test is performed to adjust the full shunt current value,
Select the Shunt Module Test 4 Program

Note:
The displayed readings are updated every 5 counts

Set the “Battery SIM Current” Switch to 1.

Set the digital voltmeter to read the voltage of Cell 1 in accordance with
Table 6-2.

On the Battery Simulator Pane] set Cell 1 FIXED/VAR selector switch to

“VAR”.

Slowly increase (adjust the cell “POT” clockwise) the Simulator Cell 1

voltage until the current displayed on the panel meter is below 6 amps. (The
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computer displayed Shunt Current will be above 4 amps). The Shunt will
switch to the Full Shunt Mode.
Note:
The current does not decrease until the displayed voltage is 2.029 +/- 0.003.

Return the Battery Simulator Front Pane] Cell 1 switch to the “Fixed”
position

Adjust the Cell 1 “trim pot” on the Shunt Module control board until the
Battery Simulator current is between 0.30 +/- 01 amps as indicated on the
Panel Meter. See Figure 6-2 for location of the trim pots.

Repeat paragraph 6.3.8.2 through 6.3.8.8 for each of the 5 cells. Position the
Digital Voltmeter, Battery Sim Current switch, Cell FIXED/V AR switch, and
adjust the Cell “POT” for the Cell being tested.

Record data using Test Data Sheet Appendix B.

Adjust all 5 cell “POT’s” counterclockwise at least 2 turns.

Press appropriate “Pass” or “Fail” button to complete the test

Test 5: Full Shunt Mode Inhibit

Select the Shunt Module Test 5 Program
Wait for Cell Voltage Readings to Display

Note:
The displayed readings are updated every 5 counts

Press 5.5 amp Charge Current Button on Display

On the Battery Simulator Panel set Cell 1 FIXED/V. AR selector switch to
“VAR”.

Set the digital voltmeter to read the: voltage of Cell 1 in accordance with
Table 6-2

Set the “Battery SIM Current” Switch to 1.

Slowly increase (adjust the cell “POT” clockwise) the Simulator Cell 1
voltage until the current displayed on the panel meter is below 1 amp. (The
computer displayed Shunt Current will be above 4 amps)

. Note:
The current does not decrease until the displayed voltage is 2.029 +/- 0.003.

Switch Cell 1 selector switch to Fixed. Limit: Shunt current must return to
“0.000 +/-0.050 amps™.

Repeat paragraphs 6.3.9.4 through 6.3.9.8 for each of the 5 cells. Position the
Digital Voltmeter, Battery Sim Current switch, Cell FIXED/VAR switch, and
adjust the Cell “POT” for the Cell being tested.

Adjust all 5 cell “POT’s” counterclockwise at least 2 turns.

Press 8.0 amp Charge Current Button on Display
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On the Battery Simulator Panel set Cell 1 FIXED/V AR selector switch to
“VAR”.

Set the digital voltmeter to read the voltage of Cell 1 in accordance with
Table 6-2

Set the “Battery SIM Current” Switch to 1.

Slowly increase (adjust the cell “POT” clockwise) the Simulator Cell 1
voltage until the current displayed on the panel meter is below 4 amps. (The
computer displayed Shunt Current will be above 4 amps). The Shunt will
switch to the Full Shunt Mode displaying 0.30 +/-0.05 amps on the Panel
Meter.

Note:
The current does not decrease until the displayed voltage is 2.029 +/- 0.003.

Switch Cell 1 FIXED/VAR selector switch to Fixed. The shunt will stay
latched. Limit: Panel Meter Battery Current must remain at 0.30 +/- 0.05
amps.

Record data using Test Data Sheet Appendix B. Operator check Pass or Fail.
Repeat paragraphs 6.3.8.12 through 6.3.8.17 for each of the 5 cells. Position
the Digital Voltmeter, Battery Sim Current switch, Cell FIXED/VAR switch,
and adjust the Cell “POT” for the Cell being tested.

Adjust all 5 cell “POT’s” counterclockwise at least 2 turns.

Press 0.0 amps button to Deactivate the Full Shunt mode (All 5 shunt
currents should return to “0.000 +/-0.050” amps).

Press 10.0 amp Charge Current Button on Display

On the Battery Simulator Panel set Cell 1 F IXED/VAR selector switch to
“VAR”,

Set the digital voltmeter to read the voltage of Cell 1 in accordance with
Table 6-2

Set the “Battery SIM Current” Switch to 1.

Slowly increase (adjust the cell “POT” clockwise) the Simulator Cell 1
voltage until the current displayed on the panel meter is below 6 amps. (The
computer displayed Shunt Current will be above 4 amps). The Shunt will
switch to the Full Shunt Mode displaying 0.30 +/-0.05 amps on the Panel
Meter.

Note:
The current does not decrease until the displayed voltage is 2.029 +/- 0.003.

Switch Cell 1 FIXED/VAR selector switch to Fixed. The shunt will stay
latched. Limit: Panel Meter Battery Current must remain at 0.30 +/- 0.05
amps.

Record data using Test Data Sheet Appendix B. Operator check Pass or Fail.
Repeat paragraphs 6.3.9.22 through 6.3.9.27 for each of the 5 cells. Position
the Digital Voltmeter, Battery Sim Current switch, Cell FIXED/VAR switch,
and adjust the Cell “POT” for the Cell being tested.
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Adjust all 5 cell “POT’s” counterclockwise at least 2 turns.

Press 0.0 amps button to Deactivate the Full Shunt mode

Press 15.0 amp Charge Current Button on Display

On the Battery Simulator Panel set Cell 1 FIXED/VAR selector switch to
“VAR”,

Set the digital voltmeter to read the voltage of Cell 1 in accordance with
Table 6-2

Set the “Battery SIM Current” Switch to 1.

Slowly increase (adjust the cell “POT” clockwise) the Simulator Cell 1
voltage until the current displayed on the panel meter is below 11 amps. (The
computer displayed Shunt Current will be above 4 amps).

Note:
The current does not decrease until the displayed voltage is 2.029 +/- 0.003.

Switch Cell 1 selector switch to Fixed. Limit: Shunt current must return to
“0.000 +/-0.050 amps”.

Record data using Test Data Sheet Appendix B. Operator check Pass or Fail.,
Repeat paragraphs 6.3.9.32 through 6.3.9.37 for each of the 5 cells. Position
the Digital Voltmeter, Battery Sim Current switch, Cell FIXED/VAR switch,
and adjust the Cell “POT” for the Cell being tested.

Adjust all 5 cell “POT’s” counterclockwise at least 2 turns.

Press appropriate “Pass” or “Fail” button to complete the test

Press “DONE” on “Shunt Module Test” screen.

Press “EXIT” on “Battery Charger Electronic Sub Assembly Test System”
screen.

Press “EXIT” on “Advanced Charger Menu Screen”

INTERFACE BOARD ASSEMBLY — P/N 7449411-1

Initial Set-up

Install Interface Board Assembly test unit into the test stand into the Test
System

Connect cables as shown in F igure 5-1

Test Set Control Panel Switches

SET Power Switch “Off”

SET Auto/Manual Switch to “Auto”

Battery Simulator Panel Switches

SET 15 volts switch to “Off”,

SET Test/Select switch to “Battery SIM Current”

SET Battery SIM Current Switch to “Charge”.

SET Voltage Controls to “Fixed” and “Pots” to Minimum Voltage (Controls
full CCW)

Test Procedure Setup

Turn Test System Power “On”
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Load Interface Test Program. Double click on ICON labeled “Interface and
Azonix Test”,

Select Set Number “hew 000

Press “Done” Press OK when message “New Activation file is required”
displays.

Press OK when the message “Data file was not found Default Values of Zero
will be used for total Amp hours” displays.

Click on “Module Testing”

Test 1: Bus Communications Function

Select the Interface PCB Assembly Test 1 Program

Check for Flashing LEDs RxD and TxD on the A/D - /O PCB Assembly
(AZONIX)

Check for Flashing LEDs Rx (-), Tx (), Tx (-) and continuous “On” Rx (+)
for the Remote Bus on the Test Set Control Panel.

Record data using Test Data Sheet Appendix B

Press appropriate “Pass” or “Fail” button to complete the test

Test 2: +/- 15 VDC Power Supply Output Voltage

Select the Interface PCB Assembly Test 2 Program

Manually measure the +/- 15 volts at the Test Set Control Panel Test Points
Limit: 15 +/- 0.3 volts

Record data using Test Data Sheet Appendix B

Press appropriate “Pass” or “Fail” button to complete the test

Test 3: Charge Current Enable/Inhibit Operation

Select the Interface PCB Assembly Test 3 Program

Sequentially Press: Button 1,2,3, Button 4,5,6, Button 7,8,9, Button 10,11,12,
Button 1,4,7,10, Button 2,5,8,11, and Button 3,6,9,12.

For each corresponding output, the “Charge Current Monitor” LED on the
Test Set Front Panel must turn “On” and the “Charge Current Enable/Inhibit”
LED must turn “Off”.

Record Pass or Fail on Test Data Sheet Appendix B

Press appropriate “Pass™ or “Fail” button to complete the test

Test 4: Accuracy of Voltages, Currents, Temperature, and IDs

Select the Interface PCB Assembly Test 4 Program,

The computer will display “Acquiring Data”, Wait until Voltage readings are
displayed. Note: Be patient this test takes awhile to complete. The displayed
readings are updated every 76 counts. The computer will display “DATA
Ready”,

The Computer will make the Pass/Fail determination for this test. “Blue”
backgrounds indicates a “Pass” and “Red” backgrounds indicates a “Failure”
After the voltage readings are displayed, record Pass or Fail on the Test Data
Sheet Appendix B
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Press the Current Button at the bottom of the screen. The computer will
display “Acquiring Data”.

Wait until Current readings are displayed. The computer will display “DATA
Ready”. The Computer will make the Pass/Fail determination for this test.
“Blue” backgrounds indicates a “Pass” and “Red” backgrounds indicates a
“Failure”

Record Pass or Fail on Test Data Sheet Appendix B

Press “Done” to complete the test.

Test 5: Charge Current Display

Select the Interface PCB Assembly Test 5 Program.

Sequentially Press: Button 1,2,3, Button 4,5,6, Button 7,8,9, Button
10,11,12, Button 1,4,7,10, Button 2,5,8,11, and Button 3, 6, 9, 12.

For each corresponding output the “Charge Current Monitor” LED on the
Test Set Front Panel must turn “Qn”

Record Pass or Fail on Test Data Sheet Appendix B

Press appropriate “Pass” or “Fail” button to complete the test

Test 6: Bus Activity Monitor Circuit

From the test unit labeling determine if the test unit is original version or
revision 1. If the test unit is original version proceed with paragraph 6.4.7.2,
If the test unit is Revision 1 skip to paragraph 6.4.7.3.

For original version of interface board, select the Interface PCB Assembly
Test 6 Program

Pass Indication: The Front Panel Charge Current Enable/Inhibit LEDs blink
“On” and “Off” as the Charge Current Monitor LEDs sequentially come
“On”

Record Pass or Fail on Test Data Sheet Appendix B

Press appropriate “Pass” or “Fail” button to complete the test.

For Revision 1 of interface board, select the Interface PCB Assembly Test 6
Program

Wait for the Test Stand to begin sequentially turning on the Charge Current
Monitor LEDs.

With one or more Charge Current Monitor LEDs “ON” remove connector
J32 from the unit under test.

Pass Indication: The Test Stand Panel Charge Current Enable/Inhibit LEDs
come “On” about 10 seconds after the connector is removed.

Reconnect J32 to the unit under test, the Charge Current LEDs continue to
sequentially turn on.

Record Pass or Fail on Test Data Sheet Appendix B

Press appropriate “Pass” or “Fail” button to complete the test.

Test 7: Alarm Circuit

Select the Interface PCB Assembly Test 7 Program
Press Alarm “On” Button
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Pass Indication: Alarm sounds

Press Alarm “Off” Button

Record Pass or Fail on Test Data Sheet Appendix B

Press appropriate “Pass” or “Fail” button to complete the test

Test 8: Automatic/Manual Mode

Select the Interface PCB Assembly Test 8 Program

Switch the Test Set Control Panel Auto/Manual Switch to “Manual”

All 12 Front Panel Charge Current Monitor LEDs must turn “On”

Measure Itrim voltages at the Itrim Test Points on the Test Set Control Panel
using a manual voltmeter Limits: 1.764 min., 1.837 max.

Return the Auto/Manual Switch to “Auto”

Record Pass or Fail on Test Data Sheet Appendix B

Press appropriate “Pass” or “Fail” button to complete the test.

Note:
When leaving this test the Test Program is automatically
“Closed”. This is done because, once the Auto/Manual
switch is set to “Manual” the computer is disabled and
future test readings will be in error unless, the Computer
Test Program is closed.

Test 9 Shunt Module Verification

Setup the test stand in accordance with paragraph 6.3.1 through 6.3.4.6.
Ensure a known good shunt module assembly is mounted to the Test System
in paragraph 6.3.3.1.

Perform Test 1: Cell Voltage Measurement Accuracy, Temperature
Accuracy, and ID Numbers in accordance with paragraph 6.3.5.

Record Pass or Fail on Test Data Sheet Appendix B

Press appropriate “Pass” or “Fail” button to complete the test.

Press “DONE” on “Interface Board Test” screen.

Press “EXIT” on “Battery Charger Electronic Sub Assembly Test System”
screen,

Press “EXIT” on “Advanced Charger Menu Screen”
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Figure 6-3 Jumper settings for A/D board
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Bl - DENOTES SWITCH DEPRESSED

BAUD RATE BUS ADDRESS

THE ADDRESS IS THE SUM OF ALL THE
SWITCHES IN THE “OFF" POSITION
EXAMPLE ADDRESS SHOWN = 24

NOTE:

1. THE BAUD RATE FOR ALL UNITS SHALL BE 19200, 81
SWITCHES MUST SET AS SHOWN

2. THE BUS ADDRESS MUST BE UNIQUE FOR EACH UNIT. SET
$2 TO THE SERIAL NUMBER LOGATED ON THE FRONT PANEL

Figure 6-4 Baud Rate and Bus Address settings

6.5

6.5.1

6.5.1.1
6.5.1.2
6.5.1.3
6.5.1.4
6.5.1.5
6.5.1.6
6.5.2

6.5.2.1
6.52.2
6.5.2.3
6.5.3

6.5.3.1
6.53.2
6.5.3.3
6.53.4

6.5.4

6.5.4.1
6.54.2
6.5.4.3

A/D-I/O BOARD ASSEMBLY - P/N 7449416-1

A/D I/O Board Set-up

Set/verify jumpers are as shown in Figure 6-3.

Set switches for Baud Rate switch as shown in Figure 6-4.

Set the BUS address to "1” in accordance with Switch 2 of Figure 6-4.
Record completion of verification on Test Data Sheet Appendix B
Install unit to be tested in Test System

Connect Cables as shown in Figure 5-1

Test Set Control Panel Switches

Power Switch “Off”

Auto/Manual Switch to “Auto”

Alarm On/Off switch to “On”

Battery Simulator Panel Switches

Set the “Shunts On/Off switch” to “Off”.

Set the “Test/Select” switch to “Battery SIM Current”

Set the “Battery Sim Current Switch” to “Charge”,

Set Battery Simulator Voltage Controls “Fixed

Test System Start -Up.

Turn Test System Power “On”
Double click the ICON “Interface and Azonix Test” to load the Test Program
Select Set Number “hew_000”. Press “Done”
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6.5.4.4

6.5.4.5

6.5.4.6

6.5.5
6.5.5.1
6.5.5.2

6.5.5.3
6.5.54
6.5.5.5

6.5.6

6.5.6.1
6.5.6.2

6.5.6.3

6.5.6.4

6.5.6.5

6.5.6.6

6.5.6.7
6.5.6.8

6.5.7

6.5.7.1
6.5.7.2

6.5.7.3
6.5.7.4
6.5.7.5
6.5.7.6
6.5.7.7
6.5.8
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Press “Done” Press OK when message “New Activation file is required”
displays.

Press OK when the message “Data file was not found Default Values of Zero
will be used for total Amp hours” displays

Click on “Module Testing”

Test 1: Bus Communications with Computer

Select the Azonix PCB Assembly Test 1 Program

Compare Address displayed to the Address set by the switches on the PCB
Assembly.

Pass Criteria: Address agreement

Apply “Address Label” to the PCB Assembly

Record data using Test Data Sheet Appendix BPress appropriate “Pass” or
“Fail” button to complete the test

Test 2: A/D - I/O Accuracy

Select the Azonix PCB Assembly Test 2 Program

The computer will display “Acquiring Data”. Wait until Voltage readings are
displayed. Note: Be patient this test takes awhile to complete. The displayed
readings are updated every 76 counts. The computer will display “DATA
Ready”.

The Computer will make the Pass/Fail determination for this test, “Blue”
backgrounds indicates a “Pass” and “Red” backgrounds indicates a “Failure”
After the voltage readings are displayed, record Pass or Fail on the Test Data
Sheet Appendix B

Press the Current Button at the bottom of the screen. The computer will
display “Acquiring Data”,

Wait until Current readings have been displayed. The computer will display
“DATA Ready”. The Computer will make the Pass/Fail determination for
this test. “Blue” backgrounds indicates a “Pass” and “Red” backgrounds
indicates a “Failure”

Record Pass or Fail on Test Data Sheet Appendix B

Press “Done” to complete the test.

Test 3: D/A Output Accuracy

Select the Azonix PCB Assembly Test 3 Program

Connect Voltmeter between Ground and Iset (Yellow) Test Point on cable
interface box.

Press 1.000 volt Button Limit: 0.980 volts min, 1.020 volts max

Press 2.500 volt Button Limit: 2.450 volts min, 2.550 volts max

Press 5.000 volt Button Limit: 4.900 volts min, 5.100 volts max

Record data using Test Data Sheet Appendix B

Press appropriate “Pass” or “Fail” button to complete the test.

Press “DONE” on “Azonix PCB Board Test” screen.
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6.5.9

6.5:10

6.6
6.6.1
6.6.1.1

6.6.1.2
6.6.2

6.62.1

6.6.3

6.6.4
6.6.5

609-TP-0420

Press “EXIT” on “Battery Charger Electronic Sub Assembly Test System”
screen.
Press “EXIT” on “Advanced Charger Menu Screen”

THERMAL SHOCK TEST

Equipment: Two temperature chambers, one set at —20°C and the other at
85°C

Condition one temperature chamber to —20°C for a minimum of 4 hrs.
Condition a second temperature chamber to 85°C for a minimum of 4 hrs
Place the board in the —20°C chamber. Monitor the thermocouple until it
reads —20°C. Wear thermal gloves when handling the test item at
temperature.

Position the board near the center of a temperature chamber. The surface of
the board shall not be in contact with any metal or conducting surface. Tape a
thermal couple to the largest component of the board. More then one board
may be placed in the chambers at a time, but only one board requires a
thermocouple. The other boards will be assumed to heat at the same rate
Move the board to the 85°C chamber. Wear thermal gloves when handling
the test item at temperature. When the thermocouple reads 85°C return the
board to the —20°C chamber.

Repeat the temperature cycle for a total of 10 thermal cycles.

After the 10 cycles, allow the board to return to ambient temperature and
return the board to Building 3287.
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Test and Inspection Sheet: Shunt Module Assembly
Shunt Module Assembly NSN 0098-LL-H7A-2871 P/N 7449399-1 Serial No.

Multi-meter S/C CAL Due Date

Test 1. Cell voltage measurement, temperature, and Pass Fail
ID Number Accuracy :

1. Verify readings of voltage (+/- 0.002) Value Current Reference

Voltage  Cell 1
Voltage  Cell 2
Voltage  Cell 3
Voltage  Cell 4
Voltage  Cell 5
Temperature = 3.70 +/- 0.20 volts
BIU =421, ID1 = 0.50 +/- 0.05 volts, ID2 = 1.00 +/- 0,05 volts. ID3 = 2.00 +/- 0.05 volts

Test 2. Charge Current Control Accuracy: Pass Fail
50+/-.4(4.6t054) =

8.0 +-.4 (7.6 t0 8.4)=
10.0 +/- 4 (9.6 to 10.4) =

15.0 +/- 4 (14.6 to 15.4) =

2w

Test 3. Cell Voltage Shunt Level:

1. Celll Pass Fail Cell4 Pass Fail
Cell 2 Pass Fail Cell 5 Pass Fail
Cell 3 Pass Fail

Test 4. Full Shunt Current Adjust:

1. Celll Pass Fail Cell4 Pass Fail
Cell 2 Pass Fail Cell 5 Pass Fail
Cell 3 Pass Fail

Test 5. Full Shunt Current Inhibit:

1. 5.5 amps Cell3  Pass Fail
Cell 1 Pass Fail Cell4 Pass Fail
Cell 2 Pass Fail Cell 5 Pass Fail

2. 8.0amps Cell3  Pass Fail
Cell 1 Pass Fail Cell4 Pass Fail
Cell 2 Pass Fail Cell5 Pass Fail

3. 10.0 amps Cell3 Pass Fail
Cell 1 Pass Fail Cell4 Pass Fail
Cell 2 Pass Fail Cell5 Pass Fail

4, 15.0 amps Cell 3 Pass Fail
Cell 1 Pass Fail Cell4 Pass Fail
Cell 2 Pass Fail Cell 5 Pass Fail

Board Certification: Certified Failed

Test performed by: Date:
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Test and Inspection Sheet: Interface Board

Interface Board NSN 0098-LL-H7A-2870 P/N 7449411-1 Serial No.

Multi-meter S/C CAL Due Date

Test 1. Bus Communications Function:

1. Check for Flashing LEDs RxD and TxD on the Pass Fail
A/D - I/O PCB Assembly (Azonicx)

2. Check for Flashing LEDs Rx (-), Tx (+), Tx (-) and Pass Fail
continuous "On" Rx (+) for the Remote Bus on the Front Panel,

Test 2. +/- 15 VDC Power Supply Output Voltage:
1.+ 15 volts to Ground at the Front Panel Test Points =
2. -15volts to Ground at the Front Panel Test Points =
Limit: 15 +/- 0.2 volts Pass Fail

Test 3. Charge Current Enable/Inhibit Operation:
1. For each corresponding output, the "Charge Current Monitor"
LED on the Test Set Front Panel must turn "On" and the
"Charge Current Enable/Inhibit" LED must turn "Off", Pass Fail

Test 4. Accuracy of Voltages, Currents, Temperature, and Ids:
1. The computer will display the PASS/FAILL for this test. Pass Fail

Test 5. Charge Current Display:
1. For each corresponding output the "Charge Current Monitor"
LED on the Test Set Front Panel must turn "On" Pass Fail

Test 6. Bus Activity Monitor Circuit:
1. Verify the BUS interrupt occurred in approx. 10 seconds: Pass Fail

Test 7. Alarm Circuit:
1. Verify Alarm sounded Pass Fail

Test 8. Automatic/Manual Mode:
1. Record Itrim voltages at the Itrim Test Points on the Test Set Front Panel using a manual voltmeter

Limits: 1.764 min., 1.837 max Itrim . Pass Fail
Test 9. Perform Shunt Module Test 1 — Cell voltage accuracy, Temperature and BIU.
1. Verify readings of voltage (+/- 0.002) Value Current Reference

Voltage Cell 1
Voltage Cell 2
Voltage  Cell 3
Voltage Cell 4
Voltage Cell 5

Temperature = 3.70 +/- 0.20 volts
BIU =421, ID1 = 0.50 +/- 0.05 volts, ID2 = 1.00 +/- 0.05 volts, ID3 = 2.00 +/- 0.05 volts
Pass Fail

Board Certification: Certified Failed
Test performed by: Date:
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TEST DATA SHEET: A/D-I/O Board

A/D /O Board NSN 0098-LL-H7A-2869 Part No. 7449416-1 Serial No.

Multi-meter S/C CAL Due Date

1. Board Setup — Verify switches and Jumper settings IAW Reference (b) Figure 6-12.

Set BUS ADDRESS SWITCH (82) position 1 to ON
2. Test 1: Bus Communications with Computer
Verify the Address displayed is 1 Record Address

3. Test 2: A/D-I/O Accuracy: The computer will make the determination of Pass/Fail
Data shown in “blue” is Pass, data shown in “red” is F ail. Record Pass/Fail

4. D/A Output Accuracy

1.000 volt (Limit: 0.980 voits min., 1.020 volts max) Record Value
2.500 volt (Limit: 2.450 volts min., 2.550 volts max) Record Value
5.000 volt (Limit: 4.900 volts min., 5.100 volts max) Record Value
Board Certification: Certified Failed
Test performed by: Date:
B-7
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HAZARD CONTROL BRIEFING

All test operators and other personnel working in the laboratory must be given a
hazard control briefing every year* throughout the test period.

Project Representative — | have instructed the test operator in the requirements
of paragraph 3 of this procedure.

Test Operator - | have been instructed and understand the requirements of
paragraph 3 of this procedure.

PROJECT DATE TEST OPERATOR | DATE
REPRESENTATIVE

*This time frame may be reduced at the discretion of the project representative.

Vi
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TEST PROCEDURE VALIDATION

THE BELOW INITIALS INDICATE THAT THIS PROCEDURE HAS BEEN
PROOFED BY SUBJECTING ONE OR MORE BATTERIES/CELLS TO EACH
TEST DESCRIBED IN THE PROCEDURE AND CERTIFIES THE PROCEDURE
ACCURATELY DEFINES AND DESCRIBES ALL CONDITIONS, EQUIPMENT
AND PROCEDURES FOR TESTING THIS ITEM. AT LEAST ONE SET OF
INITIALS MUST BE DIFFERENT FROM THE PERSON WRITING THE

PROCEDURE.
PARAGRAPH OPERATOR TEST LEAD PROJECT REP.
NUMBER SIGNATURE SIGNATURE SIGNATURE
AND DATE AND DATE AND DATE
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RISK ASSESSMENT

The Final Risk Index for operation of the test has been defined as a/an
“MEDIUM", as determined by a hazard analysis using
NAVSURFWARCENDIVCRANEINST 8020.8B latest revision. The mitigated
Mishap Risk Assessment Value of a/an “MEDIUM” as defined by Table 3 of the
instruction represents a/an marginal event that can occur with the frequency of
a/an “occasional”.  The Mishap Risk Category for this operation is a/an
"‘MEDIUM”, as defined by Table 4 of the instruction.

Determined By:

Harry Brown, Lead Project Engineer 6095
Person's Name, Title, Code

Date: 4 November 2003
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TEST PERSONNEL CERTIFICATION

Verification of instruction and understanding of safety precautions, test
operations and recording of test data is in accordance with the reference test
procedure or noted paragraphs thereof.

Test Lead
| have instructed the test operator in the requirements for each of the following.
1. Safety Requirements

2. Test Operation
3. Recording of Data

Test Operator
I have been instructed and understand the requirements for each of the following.

1. Safety Requirement
2. Test Operation
3. Recording of Data

Test Lead Date Procedure Test Operator Date
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OPERATING PROCEDURE
FOR
CHARGING USING
SDV MK 8 MOD 1 BATTERY CHARGER
AND
DISCHARGING USING SDV LOAD SYSTEM

1.0 Introduction
1.1

1.2

1.3

o
i

1.4.2

1.4.3

1.5

The SDV MK 8 MOD 1 Battery Charger P/N 7334743 is used to charge
SDV Mk Mod 1 silver-zinc cells. The battery charger is repaired by
NAVSEA Crane and must be checked out prior to material being
accepted in “A” condition, ready for Fleet issue (RFI). Charging of the
cells is required to evaluate proper operation of the charger.

The SDV Load System was designed to discharge the SDV Mk8
Mod 1 silver-zinc cells. This resistive load bank discharges the cells in
preparation for charging.

Purpose: The purpose of this procedure is to define the procedure
used to charge and discharge SDV Mk 8 MOD 1 silver-zinc cells in
order to test the SDV Mk 8 Mod 1 Battery Charger.

Description of Item:

The SDV MK 8 MOD 1 Battery Charger consists of two battery charger
units (P/N 7449392), one computer, cabling and battery interface units
up to 24 trays of five silver-zinc cells each. The charger performs an
automatic charge to fully charge the silver-zinc cells. The system is
fully described in reference 2.1.

The SDV Load System consists of resistors and electronics to
discharge up to 24 trays of five silver-zinc cells for a specified time.
The silver-zinc cell is an alkaline rechargeable cell, rated 300 Ahr, uses
potassium-hydroxide as an electrolyte, and is vented.

Testing is to be done in Building 3287 repair laboratory.

2.0 Reference Documents

2.1

2.2

2.3

SG270-BM-MMM-010 Technical Manual SDV MK 8 MOD 1 Battery
Charger Operation And Maintenance Manual.
NAVSURFWARCENINST 5100.5A-21 Occupational Safety & Health
Electrical, Electronic, & Battery Safety Program.
NAVSURFWARCENINST 5100.5A-11A Lock Out Tag Out Program
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3.0 Hazard Briefing

3.1
3.1.1

3.1.3

3.1.3.1

3.1.3.2

Operational Risk Management (ORM) Review

Scope: The purpose of this ORM review is to examine the safety
related test system issues concerns. The purpose of an ORM review
is to recognize and document possible hazards within the system,
determine tools, concepts or procedures to mitigate those hazards,
and finally assign a risk assessment number to that hazard. The
following will contain information on the operational risk of the test
system and the materials to be tested. Personnel assigned the
responsibility of operating the SDV MK 8 MOD 1 Battery Charger and
discharge load bank shall review and understand the general safety
information discussed within the ORM section of this procedure.
General Precautions: Before operating the SDV Mk 8 Mod 1 Battery
Charger and Discharge Load Bank, assigned personnel should
familiarize themselves with the Safety Precautions and Hazard
Analysis (ORM) sections of the building, lab and test
manuals/procedures. In each of the test labs emergency eye wash
stations are located in general areas for ease of use. Personnel
should locate these stations and ensure they are approved and
accessible prior to any operations. Personnel should be familiar with
basic first aid needs and the location of first aid supplies. If an incident
does occur contact Emergency Medical Technicians (EMTs) by calling
911 (cell phone must dial 812-854-1333). In case of fire, activate the
nearest fire alarm pull station, evacuate the building, and immediately
contact the fire department at 911 (cell phones must dial 812-854-
1333). Reentry into the building will not be permitted until cleared by
fire department/industrial hygiene.

Specific Safety Issues: Personnel responsible for the SDV Mk 8 Mod 1
Battery Charger and Discharge Load Bank shall become familiar with,
and frequently review, the following safety precautions. These
precautions apply to personnel and equipment.

Electrical: In working with the SDV Mk 8 Mod 1 Battery Charger and
Discharge Load Bank potential electrical hazards exist. Proper facility,
lab, and technical safety measures should be followed while working
with the equipment. In the case of an incident proper first aid
procedure should be followed to treat electrical burns,
unconsciousness, and/or any other related problems.

Lockout and Tag-Out Procedure: A lockable energy-isolating device
shall be installed on equipment before personnel begin any servicing
or maintenance activity that might result in the unexpected release of
hazardous energy. Non-lockable energy-isolating devices shall be
designed or modified to accept a lockout device whenever equipment
is replaced, new equipment is installed, or a major modification is
performed. In addition, personnel must use appropriate personal
protective equipment (PPE) when performing these activities and
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3.1.4.3

3.1.4.4

3.1.45
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follow the procedures outlined in the Crane Division Lockout and Tag
(Energy Control) Program manual offered by the NSWC Crane
Occupational Safety and Health Department.

System Overview:

The SDV Mk 8 Mod 1 Battery Charger is primarily isolated, however,
the Discharge Load Bank is open and does have wiring and cable
connections that are exposed. The potential exist for the user to injure
himself while working around the equipment, suffering from minor
scratches and potential of electrical shock. Items under test can also
be damaged resulting in asset loss. These issues have been
minimized with the location of the Discharge Load Bank. The operator
should not have to reach into or behind the discharge load bank.

The SDV Mk8 Mod 1 Battery Charger and Discharge Load Bank is
used to charge and discharge Mk 89 Silver Zinc cells. These cells
require connection to the charger or load bank for charge and
discharge. The potential exists for the user to come in contact with the
battery terminals with either personal jewelry or uninsulated tools. The
battery is capable of delivering a severe burn or shock to the user. This
issue has been minimized by requiring the removal of personal jewelry
and by using insulated tools.

The MK 89 cells are of silver zinc chemistry, they contain potassium
hydroxide (KOH) electrolyte, which can be caustic to skin and can
cause loss of sight if it gets in the eyes. Personnel working around the
cells while on charge shall wear chemical goggles as a minimum and a
face shield over the goggles if spill/spray potential. An ANSI Z358.1
approved emergency eyewash station shall be adjacent to the process.
The potential for the cells to spill or spray electrolyte is minimal unless
the cells are abused If skin contact with KOH occurs, irrigate exposed
area with copious amounts of water for at least 15 minutes or longer,
depending on the concentration, amount and duration of exposure.
Should KOH contact the eyes, irrigate the open eyes at an emergency
eyewash for a minimum of 30 minutes and immediately have EMTs
contacted (dial 911or for cell phones dial 812-854-1333) or pull the fire
alarm.

The MK 89 cells can develop a hot short during charge or discharge.
The hot short is caused by an internal short of the cell. This can occur
during charge and is usually preceded by gradual drops in voltage
under charge. Hot shorts can also occur during discharge and are
usually preceded by a rapid drop in voltage with respect to the other
cell voltages. If these conditions are seen during testing, discontinue
testing and remove the cell from the tray. Use PPE, (chemical goggles,
face shield, rubber apron, and chemical resistant gloves). Approach
the cell with caution. Be sure the charger or discharge unit is off.
Remove the BIU cabling and/or discharge cable from the tray.

When a hot short occurs, the cell gets hot, vents gas, and can catch on
fire, burning through or breaching the case. If a hot short occurs,
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3.14.6

3.1.4.7

3.14.8

3.1.4.9

315

3.2 -

disconnect the electrical equipment, (if it can be accomplished
remotely without exposing personnel to a hazardous situation) and
evacuate personnel from the area. In case of fire, activate the nearest
fire alarm pull station, evacuate the building, and immediately contact
the fire department at 911 (cell phones must dial 812-854-1333).
Reentry into the building will not be permitted until cleared by fire
department/industrial hygiene.

Do not attempt to remove vent relief valve or vent plug to relieve
pressure. Keep away from the cell until cell case integrity has been self
breached. When this happens, the cell will not have any internal
pressure, but should be handled with extreme care.

Use PPE, (chemical goggles, face shield, rubber apron, and chemical
resistant gloves). Approach the cell with caution. Be sure the charger
or discharge unit is off. Remove the BIU cabling and/or discharge
cable from the tray. Move the tray to the outside of the building. If the
cell has breached and the fire is extinguished, remove the shorted cell
and any adjacent cells that are damaged. Place the damaged cell(s) in
a plastic bucket or other suitable container. Cover the cells with a
minimum 6 inches of water. Allow the cell(s) to remain in the water for
at least 24 hrs,

After 24 hrs the cells may be removed from the water. Dispose of the
water as hazardous waste.

Place the cell(s) in a zip-lock plastic bag. Dispose of the cells with
other silver zinc cells. The hot shorted cell is now inert.

The safety issues concerning the operation of the SDV Mk 8 MOD 1
Battery Charger and SDV Load System with the implementation of the
hazard mitigation requirements are at an acceptable level for
operations.

The Operational Hazard Analysis is contained in Appendix A.

4.0 Test Equipment: No additional equipment is required.

5.0 Test Procedure

5.1

9.1.1

5.1.2

Charge Procedure

The purpose of the charge is check out one or more components of the
charger that have been repaired. The charging procedure is the
normal charge method used in charging the SDV trays in the Fleet.
The operator may select the Boost charge, Operational charge, or Fast
charge methods as desired. Usually the Fast charge will be selected
as this method uses the maximum current output of the charger.
Display the “Test In Progress” signs of Appendix B on the doors
entering the test area and on the test station.
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WARNING
Potassium hydroxide (KOH) Electrolyte - CAUSTIC

The MK 89 cells are of silver zinc chemistry, they contain
potassium hydroxide (KOH) electrolyte, which can be
caustic to skin and can cause loss of sight if it gets in the
eyes. Personnel working around the cells while on
charge shall wear chemical goggles as a minimum and a
face shield over the goggles if spill/spray potential. An
ANS! Z358.1 approved emergency eyewash station shall
be adjacent to the process. The potential for the cells to
spill or spray electrolyte is minimal unless the cells are
abused. If skin contact with KOH occurs, irrigate
exposed area with copious amounts of water for at least
15 minutes or longer, depending on the concentration,
amount and duration of exposure. Should KOH contact
the eyes, irrigate the open eyes at an emergency
eyewash for a minimum of 30 minutes and immediately
have EMTs contacted (dial 911 or for cell phones dial
812-854-1333) or pull the fire alarm.

WARNING
Potential for Hot Short

Silver-zinc cells can develop a hot short during charge or
discharge. The hot short is caused by an internal short of
the cell. This can occur during charge and is usually
preceded by gradual drops in voltage under charge. Hot
shorts can also occur during discharge and are usually
preceded by a rapid drop in voltage with respect to the
other cell voltages. If these conditions are seen during
testing, discontinue testing and remove the cell from the
tray. Use PPE, (chemical goggles, face shield, rubber
apron, and chemical resistant gloves). Approach the cell
with caution. Be sure the charger or discharge unit is off,
Remove the BIU cabling and/or discharge cable from the
tray.

When a hot short occurs, the cell gets hot, vents gas, and
can catch on fire, burning through or breaching the case.

If a hot short occurs, disconnect the electrical equipment,
(if it can be accomplished remotely without exposing
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5.1.3

personnel to a hazardous situation) and evacuate
personnel from the area. In case of fire, activate the
nearest fire alarm pull station, evacuate the building, and
immediately contact the fire department at 911 (cell
phones must dial 812-854-1333). Reentry into the
building will not be permitted until cleared by fire
department/industrial hygiene.

Do not attempt to remove vent relief valve or vent plug to
relieve pressure. Keep away from the cell until cell case
integrity has been self breached. When this happens, the
cell will not have any internal pressure, but should be
handled with extreme care.

Use PPE, (chemical goggles, face shield, rubber apron,
and chemical resistant gloves). Approach the cell with
caution. Be sure the charger or discharge unit is off.
Remove the BIU cabling and/or discharge cable from the
tray. Move the tray to the outside of the building. If the
cell has breached and the fire is extinguished, remove
the shorted cell and any adjacent cells that are damaged.
Place the damaged cell(s) in a plastic bucket or other
suitable container. Cover the cells with a minimum 6
inches of water. Allow the cell(s) to remain in the water
for at least 24 hrs.

After 24 hrs the cells may be removed from the water.
Dispose of the water as hazardous waste.

Place the cell(s) in a zip-lock plastic bag. Dispose of the
cells with other silver zinc cells. The hot shorted cell is
now inert.

Connect the SDV Mk 8 Mod 1 Battery Charger, P/N 7449392, (Figure
5-1) to the cell trays to be tested as shown in Figure 5-2. Each charger
is capable of charging from 1 to 12 trays of cells. Connect the number
of trays necessary to check out the charger. Setup the charge in
accordance with Reference 2.1.

Double click the SDV Charge ICON on the WINDOWS screen.
Select a “Set Number” from the list or enter a new “Set Number” for
this charge. Enter technician initials, and Select “DONE”

If a new “Set Number” is entered, enter a new activation file when
requested.

Select “Battery Activation” from the main menu.
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Figure 5- 2 SDV 5-cell TRAY with BIU installed
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5.1.6.2  For each “ID Num” select a “TYPE”. For these test the “TYPE” does
not matter. Just select a different “TYPE” for each “ID Num".

5.1.6.3  Select “DONE” to record the data and return to the main menu.

517 Select “Charge” from the main menu

51.8 Select the type of charge to be performed - Boost, Operational, or
Fast.

51.9 Enter the charge cycle number. The last cycle is displayed. Enter the
Last cycle number to continue the last cycle or enter the next higher
cycle number to start a new charge cycle.

5.1.10  If a new cycle number is entered, enter the discharge Amp Hrs for the
ET and Prop cells.

NOTE
In most cases discharge Amp Hrs does not apply to
the test. Enter a number to fulfill the data field.
Example: Enter 100 in the discharge box

5.1.11 On the Charge screen, verify the trays are “ON” or “OFF” as desired.
Verify the voltages are appropriate. The voltage should be above 1.200
volts at the start of charge.

5.1.12  On the Charge screen, start the charge by clicking the “START” button.

5.1.13  After the initialization mode completes and when the “Normal” charge
mode begins, click the “DIG OFF” button to turn on the Diagnosis
mode. With the “Dig ON” the controller will record data in 1 minute
intervals for the length of the charge.

9.1.14  The charge will continue with automatic control and monitoring until all
trays attached to the chargers have completed charge.

5.1.15  Upon completion of the charge the alarm will sound.

5.1.16  Click the button on the controller screen to turn OFF the alarm.

5.1.17  Click “Exit” on the main menu screen,

2.1.18  Shut down the controller by clicking on the “START" button on the
WINDOWS screen and selecting “Shutdown”,

5.1.19  Turn OFF the power on each charger.

5.2 Discharge Procedure

5.2.1 The SDV Load Unit is a resistive load bank that places a .5 ohm
resistor across the 5 cells in a tray. The discharge is continued for the
time period specified or until the voltage of the tray equals 7.50.

5.2.2 Display the “Test In Progress” signs of Appendix B on the doors

entering the test area and on the test station
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WARNING
Potassium hydroxide (KOH) Electrolyte - CAUSTIC

The MK 89 cells are of silver zinc chemistry, they contain
potassium hydroxide (KOH) electrolyte, which can be caustic to
skin and can cause loss of sight if it gets in the eyes. Personnel
working around the cells while on charge shall wear protective
chemical goggles as a minimum and a face shield over the goggles
if spill/spray potential. An ANSI Z358.1 approved emergency
eyewash station shall be adjacent ot the process. The potential for
the cells to spill or spray electrolyte is minimal unless the cells are
abused. If skin contact with KOH occurs, irrigate exposed area with
copious amounts of water for at least 15 minutes or longer,
depending on the concentration, amount and duration of exposure.
Should KOH contact the eyes, irrigate the open eyes at an
emergency eyewash for a minimum of 30 minutes and immediately
have EMTs contacted (dial 911or for cell phones dial 812-854-
1333) or pull the fire alarm.

Connect the SDV Load System (Figure 5-3) to the SDV cell trays to be
discharged.

Attach the green and white wires to the positive terminal of the battery
interface unit and the black wire to the negative terminal of the battery
interface unit. The terminal nuts should be torque to 50 in. Ibs.

The battery charger BIU cable connection may be left attached to the
Battery interface units during the discharge. This may be used to
monitor the discharge of the cells.

Turn on the power to the SDV Load Bank (Figure 5-3).

Set the desired discharge time on the timer (Figure 5-3).

Press the 5 buttons on the timer (Figure 5.4) until the desired
discharge time is shown. The timer displays Hours as xxx.xx hrs.

To reset the timer (top row) to the displayed time (bottom row) press
the “RST “ button.

WARNING
Potential for Hot Short

Silver-zinc cells can develop a hot short during charge or
discharge. The hot short is caused by an internal short of
the cell. This can occur during charge and is usually
preceded by gradual drops in voltage under charge. Hot
shorts can also occur during discharge and are usually
preceded by a rapid drop in voltage with respect to the
other cell voltages. If these conditions are seen during
testing, discontinue testing and remove the cell from the
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tray. Use PPE, (chemical goggles, face shield, rubber
apron, and chemical resistant gloves). Approach the cell
with caution. Be sure the charger or discharge unit is off.
Remove the BIU cabling and/or discharge cable from the
tray.

When a hot short occurs, the cell gets hot, vents gas, and
can catch on fire, burning through or breaching the case.
If a hot short occurs, disconnect the electrical equipment,
(if it can be accomplished remotely without exposing
personnel to a hazardous situation) and evacuate
personnel from the area. In case of fire, activate the
nearest fire alarm pull station, evacuate the building, and
immediately contact the fire department at 911 (cell
phones must dial 812-854-1333). Reentry into the
building will not be permitted until cleared by fire
department/industrial hygiene.

Do not attempt to remove vent relief valve or vent plug to
relieve pressure. Keep away from the cell until cell case
integrity has been self breached. When this happens, the
cell will not have any internal pressure, but should be
handled with extreme care.

Use PPE, (chemical goggles, face shield, rubber apron,
and chemical resistant gloves). Approach the cell with
caution. Be sure the charger or discharge unit is off.
Remove the BIU cabling and/or discharge cable from the
tray. Move the tray to the outside of the building. If the
cell has breached and the fire is extinguished, remove
the shorted cell and any adjacent cells that are damaged.
Place the damaged cell(s) in a plastic bucket or other
suitable container. Cover the cells with a minimum 6
inches of water. Allow the cell(s) to remain in the water
for at least 24 hrs.

After 24 hrs the cells may be removed from the water,
Dispose of the water as hazardous waste.

Place the cell(s) in a zip-lock plastic bag. Dispose of the
cells with other silver zinc cells. The hot shorted cell is
now inert,
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SDV LOAD UNIT

Figure 5- 3 SDV Load System

TS i
Timer %

- T Circuit Breakers

Timer Reset

Power Switch

Figure 5- 4 SDV Load System Controller

526 To start the discharge, Switch the circuit breakers for the trays to be
charged to “ON". Press the “Timer Reset” button.

11
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5.2.7

9.2.7.1

5.2.7.2

52.7.21

5.2.7.2.2

9.2.7.2.3

9.2.7.3

5274

Timer set buttons

Figure 5- 5 Timer Display

To monitor and record the discharge cell voltages, setup the charger
controller in accordance with reference 2.1.

From the Main Menu screen select the “Monitor Rate” then click on the
rate of data recording required. The rates are 1 minute, 5 minutes, 10
minutes, 30 minutes, and 1 hour. The check mark indicates the rate
used.

From the Main Menu screen select “Monitor”. When the monitor screen
displays click on “Start” and click “Dig OFF" to turn on the monitoring.
The controller will verify that you want to turn ON diagnosis: “ARE YOU
SURE? Do you really want to turn Diagnosis ON”. Click “yes” to this
box. The controller will display “Dig ON” and begin recording the
discharge voltage at the rate selected.

To discontinue the recording of data, click the “Dig ON” button. The
controller will verify you want to turn OFF diagnosis, “ARE YOU
SURE? Do you really want to turn Diagnosis OFF?". Click “yes” to turn
diagnosis OFF. The controller will display “Dig “OFF” on the monitor
screen button.

To view the recorded data, locate the file monitor.txt in the folder
C:/IBATCHRG/<set number>/<Cycle number>. Open the file using
Microsoft EXCEL.

To remove a tray from the discharge unit, switch the circuit breaker for
the tray that is to be discontinued to the “OFF” position.

To stop the discharge, switch the POWER switch to :OFF”
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APPENDIX A

Operational Hazard Analysis

13




609-TP-0473

This page intentionally left blank




'ausIBAY feLisnpulpuswedap a1 AQ Paies|o [pun pepiIed aq Jou [ BUIPING BYj ojul Aljussy] (€€€1-¥58-218 feIp 3snw sauoyd

L _

umolg ‘H :Ag paledald

ONISN ONIDHVYHO ¥04 IHNAID0YUd 1S31 L-V ejgel

92) | |16 Je Jusuedap a1y auy 10BJUOD AjBJEIPSWILLI pUE ‘uoniess jind wuele aJly jsa1B8U 8Y} ajeAlOR ‘BuIp|ing 8Y) S}ENJBAS ‘a1l JO 9SED Ul
Sl
«L161EeD _ 159} Jadosduw ]
uonusye gjlele)] uing upjs AqQ s||e0 3ooys
[edIpall o853 DAl pajeinsul asn D 40 }20UsS [BOU)O3[3 = 10 DC_”_LOF_W |eau3os|g
Jauiejuoo
payads
ur sjeusiew
Jo asodsiq |ids puey uo
ues[o ‘uoide |eusjew pasn
pue ss|66ob 10} JauUIBjuoD
[ediWwayo pue 3|qejieAR
‘sano0lb jue)sisal leuajewt
[ediwayo aglosqe
JB3pA "BaUR 3] SABH piezey
19A0 JUBgiosge juswiuodiaug
peaids ‘So0US
lilds )4|o308)8 Alajes reap Ainfur [euosiag
Hx€9T°E
oommmﬁmmmw% ‘painoas uing rfeajusyo
Uonua)e [edTpawW Ajuuy buisnes abexesy
3908 PUE To7EM ale shel (HOM) ajAj0n08|3
ynm AJererpowun SINs o4l sAeuy 10 s|j90
ysem 5a£0 Aeids | jo Buypueysiu | SAesys|ied
10 UD[S §)0BJU0D 'Sf|82 asnge |EDiWBLD 10 3ol asIMmIBLf}o Jo Buijpuey
214101995 J] DA Jo doup jucQg olll aseo abewep |25 1o Buiddouqg /BuInON
ainpaoodd buibieysn FAL
SNOILOY X3AaNI S1D3y IN3A3 dIFNNN
JAILLYLINIAIYd| MSIY | NOILYOILIW | X3ANI MSIY dVHSIN ONRIFO9IYL d3ls
JAONIOYIIWT | TVNIL QyvzZvH AYVYNIWITISd TVYILN3LOd dVHSIN QuvZVvH SS300¥d
[euIBLO - UOISIASY £Lv0-d1-609 WILSAS AvO1AdS
£0/62/0) 91eq o N S609 HONVYE | ONISN ONIDYVHISIA ANV YIDHVYHO AYI1Lvd L AOW 8 M AQS

£€490-d1-609




-aus1BAY jeuysnpuluawpedsp aly Aq paseso nun papiwiad ag jou fim Bulp|ing ay} ol Ajussy (E£EEL-¥S8-Z 18 I.elp Isn ssuoyd
122) {16 Je Juswpedap a1l ay) JoBju0D AjjBIpawWwLI pue ‘uoljels |Ind wieje asl 3salesu ay) sjealjoe ‘Buipjing sy} 8)endeAs ‘all Jo ased U|,

91

‘Bup|ing
ay} apisino
Aeiy/s|ia2 ay)
9A0W *aAljoe Jou
aJe ()92 auj 4

'S|[89
. Ut SHoYs
ms\m%w ”_wm& lepuajod seb jo uopub)
IIe 193UL09sI(] Ajnuspl 10 aIn|tey
. 0} A|]9so|0 aly & pes juswdinba
‘(uoide pue S1S8} IopUoN P|NOOS Y2IuM [Elid)eLl 10
‘sano|b juejsisal ua}jow Jo/pue Buibieyo
fesiwayd ‘paiys AZ'L MOI3q ‘seb usboipAy Jojnsal .
aoej ‘so|bbob 1o Buiddoup st Jo uonesauab B Se poys Swel ail] e
|eslwayo) abeyon Ji s[80 ‘ainjesadws} (Hoys Jou) seb
3dd Aeses teapy  OlIl | 8bieyd jou og olll pajeAa|3 [eusau) 189 uaboIpAH e
asn
ul Jou usym
juswdinba
1S9}
440 Jamod aln|iey
wawdinba
Aemel 1S9} 10 ‘S|00)
jeuosiad payEnsuILN
anoway Kujomal
|[euosiad ‘dnjes
SNOILOV X3ANI S103d IN3AT Y3GNNN
JAILVYINIATE MSIY | NOILVOILIN X3ANI 1S dVYHSIN ONIY¥3IOOI™HL d31S
JAON3IOY3IWI | 1VNIA QUvZVvVH AHVYNINIT3Hd TVILN3LOd dVHSIN QuvzZvH SSID0¥Ud
[euIBLQO - UOISIASY £470-d1-603 WILSAS AVOT1AJS
£0/6¢/01 31ed . = G609 HONYHE | ONISN ONIDUVHOSIG ANY H3DHVHO AY3LLVE | AOW 8 MIN AJS

umolg 'H :Ag paledald

ONISN ONIDYUVYHO HO4 3dNd3d00dd 1S31 1-V 8Igqel

€.1v0-d1-609




ausIBAY [eIsnpuIusWLedap 2.y AQ palesio [aun pepiused 8q jou [im Bulpling ey ojul ABussy (EE€1-¥S8-Z 18 [BIp Isnul sauoyd
I199) | 16 1& Juswipredap aiy 8y} 10ejU00 Aj9jelpawuw pue ‘uoiie)s jnd Wiee aul }sasesu 8y} djeAloe ‘Buipjing 8y} S1eNoBAS ‘all} JO 8Sed U],

Ll
398S puE I19)em oA STV
ypm ApjeIpawiw °.ns SXEN shelj 1o s|j82
ysem SoAg ‘Aeids j0 Buipueysiw sAel)/s||90
10 UDYS S}OBJUOI "S||90 asnge [B21WIBYD 1O XOBID 8SIMIBYIO jo Buipuey
814|01}03|3 ONI Jo doup jucq o)l ased sbewep ||8] ¢ Jo Buiddoig fBuiro
alnpaosouid abieyosiqg €'g
LHANIAINLDIN %Siy [E10L
LB IIBD
wswpedsq adid
1oeuo2 ‘buiping
8y} 9]BNJBAS
‘uoneys jind
wie|e all }saiesu
ay} ajeAljoe
(aweys Jo 8ulf)
aAIlloE ale Sj|ad §|
uoljewe|oal
|euajew 19A|IS
se Jo asodsIq
‘SIY {2 10} J9)EM
10 19)9N4 B ui Aely
/81190 8y} ade|d
SNOILOV X3ANI S103y LIN3A3 JIGHNNN
JAILVINIAINd| MSIM | NOILVOILIA | X3ANI MSiH dVHSIN ONIYIOOIL d3l1s
JAONIONIWI | TYNId QyvZvH AUVYNINITI™ IVILN31Od dVHSIW QyvZvH SS300¥d
[eUIBLIQ - UOISIASY €/¥0-d1-609 W3ILSAS AVO1AdS
£0/62/01 91ea Esohm._ ..I g U.m._mn_o;n_ G609 HONVHE | ONISN ONIDYUYHOSIA ANV Y3DHUVHO AY3LLvd | GOW 8 MIN AJS
. ONISN ONIDYVHS H04 34Nd300dd 1831 |-V 3Iqel
€.¥0-d1-609




"8uaIbAY |ewsnpuljuswipedsp aly Ag paies|o jun papiwiad g Jou ||im Buipling ay) ojul Aussy (££€1L-¥S8-Z18 [etp 1snw sauoyd
139} | 16 3 Juswuedap a1y ay} JOBIUOD Aj3jelpawil pue ‘uoiels |Ind Wiee a1l JS81eau sy} a)eAloe 'BuIp|iNg oY) 9}enNJeAs ‘a1l JO 3SED Ul

81

440 _mhww ainjiey
juswidinba
1S9} 10 ‘s|00)
Ajemal paje|nsuIun
|leuosiad ‘fajamal
SAOWSY [euosiad ‘dnjos
«L1611BD . 158} Jedouduul
uonuaje S[00) uing upjs Aq s|80 Joous
|eolpswl yeag  OAl pale|nsul asn il 10 YO0Us [BoLI0d]g jo Buipoys |BOL}O3|T
JBUiBIU0D
paijioads
ul s|eLslew
T puey uo
ucm_ so|BBob 1o} Jaulejuoo
‘ pue s|ge|ieae
JE9M COCE Emn._MMMM piezey
JOA0 jusqlosge JUSWIUCIIAUT e
pealids
"SQ0ys
inds e340n0918 4 fojes k_mmﬂS Ainful jeuosiad e
«£9'1'¢g
‘eied ¢ abed ‘pPaINdas wing |edlwsyo
8as ({116 €D Ay Buisnes abeyes)
uonuaye jesipayl ale shej (HOM) 81Aj0108(3 o
SNOILOVY X3AaNI S103yd AIN3A3 439NN
JAILVINIATNG| MSIH | NOILVOILIN | XIONI IS dVHSIN ONIEIODIML d3l1s
JAONIOY3IWI | VNI QyVZVH AYYNININTYL TVILN3ILOd dVHSIN QuVvZvH SS300¥d
[eulBLQ - UoISINaY €.¥0-d1-609 WILSAS AVOT1 AQS
€0/62/0L sieQ - . G609 HONYYE | ONISN ONIDYVHOSIO ANV IDHVHD AY3I11vd | QOW 8 MW AAQS

umolg 'H :Ag pasedaid

ONISN ONIOHVHD HO4 3dNd300dd LS3L L-V 8jgel

€/v0-d1-609




"aus|BAY [elysnpulpuswedap auly Aq palea(o jun papiwlad aq jou |m Buipiing sy ojul Ausay (€€€1-7S8-Z 18 [elp Jsnw ssuoyd
1I92) | L6 e Juswpedsp 3l oy} 10ejU0D AjsletpaluLLt pue 'uokess |Ind wieje aly }salesu ay} ajeanoe ‘Buip(ing aYy) sjendeas ‘all Jo aseo u|,

61

uollewe|da.l
|eLaeW IBAIS
se Jo asodsi(]

'SIY $Z o} J9)em
10 19yoNq B Ul Aeh
/Si182 3y} adeld

‘Buiping
ay} apisyno
AeJ)/s|192 2y}
9A0W “‘BAI}0E JOU
ale (S)|180 8y} J|

seb Jo uonubj

umolg ‘H :Ag paJedaid

I a.n|ie}
‘Resy/s||ao ul spoys 10 ;
ayy woyy Jamod fegusjod juswdinb3
e 198uuU09sIq Aypusp:
0} A|8s0jo a1l B LBlS 10
“(uoide pue $158) Io{UOW PINOD YoM [BLISJEW
saA0|b juejsisal uajjow I1o/pue Suibieya
[esiuayo ‘plolys AZ | MOJaq ‘seb uaboupAy jo jnsau ,
aoey 'sa|6606 Jo Buiddoup s| jo uojjesaush e se poys | SWel ‘a4 e
|eoIwsy2) abe)]|oA JI Sj|e0 ‘ainieladwa) {uoys jou) seb
3dd Aejes leapp all ableyo jou oQ Ol pajeas|g rewisjug |8 | uoBOIpAH
asn
Ul Jou uaym
uawdinba
SNOILOV X3AaNI S103d IN3A3 439NN
SAILVINIATHd| MSIH | NOILVOILIAN | X3IANI MSIH dVHSIN ONIRIFOORIL d31s
[AONIO¥3IW3 | TVNIL AQYUVYZVH AUVYNINITIYd IVILN3LOd dVHSIW ayvzZvH SS300¥d
[BUIBLQ - UOISIASY €L¥0-d1-609 WILSAS AVO1 AdS
€0/6¢/0) 3led . " G609 HONVHE | ONISN ONIDYVHOSIA ANV 43DUVYHD AY31L1vE | AOW 8 MIN AdS

ONISN ONIDHVHO d04 3dNd300dd 1S3l -V @l9el

€.v0-d41-609




‘aualbAy [ewpsnpuipuswpedsp auy Ag paies|o |jun payiuiad aq jou |m Bulpiing sy ojul Ajusey (€eeL-#S8-Z L8 [eIp 1snw ssuoyd
1192) |16 Je Juswpiedap .y sy) JoBjU0D A|jeIPaWLLI pue ‘uole;s Ind Wieje al }S8JBauU ay) a1BAlOe ‘BuIpfing Sy) 8)EnoBAS ‘a1l JO 9SeD ul,

0t
ANIA3IW, Ol ST [BjO |
Al
juswypedsg a4
1oejuo9 ‘Buipling
8y} ajenoeAs
‘uone)s |ind
wre|e allj ysaieau
oy} ayeAloe
{(sweyy 4o auy)
SAIOB ale §||32 )
SNOILOVY X3AaNI S103y IN3A3 438NN
JAILVINIATYd| MSIH | NOLLVOILIN | X3ANI MSIH dVHSIN ONIHIOONL d3ls
IAONIOYIWI | TVNIL aQuvzZvH AYVNINN3Yd IVILN3LOd dVHSIN ayvzZvH SS300¥d
[eutBlQ - UOISIASY €4v0-d1-609 W3LSAS QY01 AGQS
€0/62/01 3leq Eso.,m. .._._ A vw.gm.am_n_ 5609 HONVHE | ONISN ONIOHVHOSIA ANV ¥394VHD AY3LLvd | AOW 8 MIN AAS
. ONISN ONIDHVHI d04 FHNCG3ID0Hd 1S31 L-v¥ 3|qe]

£/¥0-d1-609




609-TP-0473

Appendix B

TEST IN-PROGRESS SIGNS

21




609-TP-0473

This page intentionally left blank

22




-oxmjeusig €V6£-9L8-718 Z0SE-7S8 puBIID [11g

ELETVTR-TI8 125023 ANed 100§ 9LTTPST-CI o6vI9-+S8 umolg Arrepy

:auoyd swoyg :auoyd 251yJ0O :Aq payLId A :uoyd swopy :puoyd 921JJQ 198U JO SHuIo g

VTH)TS OSILAILY UU SLAISYEY ] e
‘81 D19 1 poddns Suip[ing uo pajedo] 9dd {oUEd Ul S7/€7 PUe [7/6] 1oxeaIq go wmy, :10mod JJoA Opg
SINS9S O, WOOY JO Jiem iseq U0 YIJY [oued UT (-8 PUE ‘] ‘6 / ‘G s1axeaIq Jyo wing, :1omod 3[0A 807 PUB 071 QID3G O] e
“JIUn JO JUOIY U0 UONNQ I9MOJ 34 JJO yonms “Yueq peo] AJS UMOD JyS O], e
"1031eUD YorS JO JU0ly Uo s1oxealq duwre (¢ 3Jo wing ‘s1091BYD UMOP NYs o] e
€€€1-¥S8 JuowIedop o1y I0 |6 [[B)) ‘SUIP]ING 35U} 9JBROBAD ‘ULIBJE OII] 1SOIBQU [[N] e

‘asuodsoy Aoudgiowmy

OTO-NWINN-ING-09TOS [enueA [ed1uyd9],
€LV0-d1-609 3.INPId0Id ISo T,

Jueq peoT AQS 3UISN S[[93 dUIZ IOA[IS 9SIRYDSI(] o

3reyn

LYOHS LOH WO¥d ONILINSHY T ANV ONILNAA o oyeWOjNY SUISN S[00 | POIN § S AUIZ IATIS 0T1EY Y =
HAIXOYAAH WNISSVIOd HLATONLOI T » . sjusnoduos parredas

ONIZ ANV ‘AdNDUIN YHATIS o 1818y A10Ng [ PO § YN AQS JO SOUBMIIONSJ AJLIOA o

‘SAAVZVH DIAIDAdS SUONIPUO)) IS,

ONIZ HAATIS :ADSTuRy) 9D
131ey) Kdyed T O 8 YN AQS W] 1S9

SSFADO¥UJ NI 1S3l
YV Nnounvo V|

€.v0-d1-609




Buimala Ases Joj smojje jeyy uopisod e ul presderd sy) eoejy
Aessaosu J) spieoe|d aidiynw ssn

io1qiBa] aq ysnww spleoe|d usyumpleH

3O0}SpIeD
Jo Jeded Jojoo puid, uo pajund 8q ISNW WUC) SIY|

‘paeoeid et} uo Jussaid
84 Jsnuwi sieqiunu suoyd swoy om} jseay Jy alay Jabeuew Yyoueiq
8y pue ajewsd)e siqebpamous e ‘1ojelado 1s9) ay) Joj ssaquinu
alIoy pue uoIsus)xa suoyd S210 By} JIBJUT J3BJUOT JO SJUI0g
sawny Alepeq Buiyyealq ploay -
JaysinBunxs a1y adAy €09 asn :jdegg 8li »
{011 wool
J0 Jauleo gsamypou u) O teued ‘4 | Jayealq je Jamod
BA0WIAI 1O Yo)Ms
lamod 1eal je Yo sequeyo Bujuiny Aq )s8) umop 1nys -
"SOUE)SISSE 104 £EEL/00L L-1S8 1B SUBIOIUYOS | [edIpay
AousBlawgguawipedsg
al[4 8U} |[e0 puR W.E. 81i) |]eNUBLL }S3IESU 23U} |ind -

:e|dwex3 “Aresseoau yt ‘pasn Bufaq justudinbe 1sa) ayj jo-nys
ued SMeto esuodsal Aousbrouis jey) 0S LONOBS SHY} Ui Pepnioul
8q jsnw sdoys umoppnys }se} pejiejep  Apusions yussaud
W)l Isa) pue Js8} ay) splezey a1y o110ads Jnoqe pauLojUl oq (1M
Jsuuosiad 1dsq ai14 Jey) jiejep yBnous spnjpul pNOYs uonoss
SIy| ‘jeuuosiad asuodsar )siy AQ pspsau 8q [Im JBY) UOIDaS
SIy} Ul uoneLiojul Alesssoau Aue i9)ug asucdsay Aocusbiswg

‘Aoeinooe pue ssaus)a|dwos
1o} pamaiaal Useq sey pJese|d ay} uo Uaplim UOBLUIOJUI

L4

8y} Jey; seieolpul aimeubls siy] (1abeuew Bunoe Jo) 1ebeuew

sjeudoidde sy Ag paubis aq )jim pseoe|d )ss) yoeg :Ag paljuea UBIS

"1aquinu sinpaoold s8] 609 9poD 8y} J9)UT 18INPad0Id 1S
:(Jojesado) Ag jas syl

HUI YBIY 4,071 "HWI| MO| OU 'SHWIT JI9gUWEYD «

4.991 0} GGl uIod-eg lequey) ainjesadws «

866 aunp zz ybnoiyy sunp zz Jo saiep Jsa) "xoudde .

189} 8ji| BI2AD »
sidwexz saquieyo
BY] UO }OS Lisdq 8ABY Ssyoums juy ainjeisduia) sy} Jetf)
juawinoop 03 papnjouil 10jeladc 1sa} st} oy o0ig aunjeubis
e pue payioeds aq jsnwi spun Jemof pue seddn ‘uiod
-jos ‘ssoquieyo eimjeraduio} Buinoawr sjse) o4 'Buipesy
SIY} Jopun syuswelnbsl Jo suopipuod 1s8} oyoads Aue
pue psuopad Buieq 1se) Jo adfy ay) Jsjug :suonipuo) 1sat

4.0G% Jo ssaoxe u| sainjelsadwse) aseo pue
sdwe gz< Jo sjualno
Je S)|OA G 8onpoid ued Alajjeq 'PSJeAIIOR LUBUAA «
S8JBOJYO 'sojseqse sulejucs Aspeq .«
:o|dwex3 Js9)
ay) Buunp Bunigiyxs Jo s|qedes st io sulgjuoD WY S8} By}
12y} spezey Jolew Jo suopdussap reju3 spiezep oyosdg

(YOu0eD) 8jewoo-wnoes Aysiuayn e

‘Aaayeg |ewisy | aoueping a)issI Xefy ajiN
‘8)dwex3 'smaio asuodsal Aousbiswa 0] 810w ueaw |m
aweu aAlduossp e—AjUC Jsquinu Hed & Ag Wa)l }s8} e Anuaspl
Jou oQ "ploB JUNYNS-PB3| 10 BPIXC JBA|IS-0UIZ SB Yons ‘Alsiusyo
aidnoo oo ey Ajguepi Apeoyeds jsnw sjse} Atepeg aw
sluel |esjwayd ay} spniou
‘[e2IWBYD OlS|ISORIBYD B UIBIUOD JBY) SWI) JBYIC IO Ssaus)eq
lo4 "paysa} Buteq Way ay) Jo SWBU LOWWCD 8Y) U ([ (Wa)| 1S5}

€4v0-d1-609



This page intentionally left blank

609-TP-0473

25




