















































United States Coast Guard
National Maritime Center

EL-0012

Adapted for testing purposes only from ROSENBERG, Electric Motor Repair, Third Edition
Copyright © 2002 by Delmar Learning
Further reproduction prohibited without permission

6/16/2025 Page 17 of 39
Q517 Electrical — Electronic — Control Engineering



United States Coast Guard
National Maritime Center

EL-0013

Lighting Panel L110 o |8
i
-
Accom. Ltg. 1L110 | 15AT 16AT | 2L110  Accom. Ltg.
01 Deck, Port £ X L. N 01 Deck, Stbd.
1240W B4 | AB AE | B4 1200W
2 Pole
Accom.Ltg. 3L110 | 15AT 15AT | 4L110  Accom. Ltg. 120 VAC
01 Deck, Port £ X SR 01 Deck, Stbd. r0) r0) 0} c/B
1060W D4 | BC BC D-4 1140W ==
~~ PA I/-\I
s - T3
L—
Psgwy.Ltg.  5L110 | 15AT 15AT | 6L110  Accom. Ltg.
01 Deck, Port S £ i3 01 Deck, Stbd. ~ ~~
1080W D4 | CA CA | D4 1080W ®
£ R L &
Ltg. & Recpt’ls 7L110 | 15AT 20AT | 8L110 Receptacles VR @ Y
Deck Port £ 3 £ 3 Off. Lounge N N
980W D-4 AB AB D-9 1500W @
1=
@ T f
Receptacles 9L110 | 20AT 20AT |10L110 Receptacles @ l‘ ‘i
Laundry Room £ X AR Off. Pantry Il :
1900W D-9 BC BC D-9 1500W O _
3 Pole
= — — 120 VAC
Cc/B
Spare 1,5ir Z/O_AS Spare
CA CA
All C/B’s Type NB All Cable DSGU
2 Pole 100 AF
Adapted for testing purposes only from HUNT, Modern Marine Engineer’s Manual,
Volume Il, Third Edition
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Adapted for testing purposes only from GROB, Basic Electronics, Fourth Edition
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Adapted for testing purposes only from GROB, Basic Electronics, 4" Edition
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Adapted for testing purposes only from KILIAN, Modern Control Technology, 3 Edition
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Adapted for testing purposes only from GROB, Basic Electronics, 4" Edition
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Adapted for testing purposes only from Introduction to Amplifiers,
Navy Electricity and Electronics Training Series, Module 8
NAVEDTRA 172-08-00-82
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Adapted for testing purposes only from MILLER, Industrial Electricity and Motor Controls
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Catalog Number Selection Chart

Example Catalog Number

A N19 ANOA SE 005

NOTES:

* For contactor only orders, add B to end of catalog number if NEMA size 00-2, 6.

** NEMA sizes 00 and 0 only.
*** NEMA sizes 00 and 0 only. Sizes 1-8 are 24/60 only.
**** NEMA sizes 4 and 5 require the use of CTs with 1 - 5A OL relay. Size 4 starters are not shipped as assembled units.

Order CN15NNO01 contactor 1 - 5A OL (C440A1A005SAX or C440A2A 005SAX) with 60 - 300A CTs (ZEB-XCT300).

[ l
Device Type C440 FLA Range
(FVNR and FVR only)
A = Starter Standard :
C = Contactor ——— NEMA Size 00
N = NEMA 1P6 = 0.33 - 1.65A
C440 OLR Designation 005=1-5A
(FVNR and FVR only) 020 =4 - 20A
5E = Standard feature set NEMA Size 0
SEL Reset, SEL Class (10A, 10, 20, 30) (1) (F)‘g = :Lsgli 1.65A
T 5G = Ground fault feature set all s
Device Assembly 020 =4 - 20A
Configurations OLR Type SEL Reset, SEL Class (10, 20) ST
= gt 5 = Contactor only-no overload relay = -
T Mo 6 = Starter wiC306 bi-metalic OLR L
5 = Reversing 9 = Starter w/C440 electronic overload 020 =4 - 20A
045 =9 - 45A
NEMA Size 2
- 005=1-5A
I— AC Coil Suffix 020 =4 -20A
NEMA Enclosures Suffix|_Coil Volts and Hertz DR =3 <40
Hwppad = | 12060 or 110150 HEMASbed
Contactor Frame Size* = 240/60 or 220/50 100 = 20 - 100A ****
Suffix| NEMA | Continuous : ggg;gg 2: ggg;gg NEMA Size 4~
Size Amperes For Starters = 208/60 300 =60 - 300A ****
A= 00 9 Starter = 277/60 NEMA Size 5 **
B= 0 18 Mounting Options s 208-240/60 ** 300 =60 - 300A ****
= 1 27 — : = 240/50
= 2 45 0 = Horizontal - 380-415/50
K = 3 90 V = Vertical & 550/50
= 4 135 For Contactors Only = 24160, 24/50 ***
= 5 270 -
_ 2 =Two-pole - 24150
5 6 340 3 =Three-pole = 32/50
= 7 810 4 = Four-pole = 48/60
V= 8 1215 5 = Five pole = 48/50
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Auto Alarm Range
Mode Setting Scale

Range Setting == Y\t
Gain Setting ==Y\ [\HEH]

Below Surface)
W N
Screen . Control Panel
Depth Unit
Echo Sounder Range vs. Pulse Length vs. PRF Sea Bed Consistency and Attenuation
Depth Pulse Length PRF . .
(Meters) (ms) (Pulses Per Minute) Consistency Attenuation (dB)
6,10 and 20 0.26 760 Soft mud 16
40 0.38 376 Mud / sand 9
100 1.00 150 Sand / mud 6
200 2.00 76 Sand 3
400 and 800 3.60 42 Stone / rock 1

Adapted for testing purposes only from TETLEY, Electronic Navigation Systems
Copyright © 2001 by L. Tetley and D. Calcutt
Further reproduction prohibited without permission
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Adaptive Digital

A

Parallel Data

RS-232 (channel A or C) or RS-422 (channel B) communications in NMEA 0183 format, $VBW, $VHW

Steering Control System Duephay Uik . Flex Buss Control
Functional Block Diagram I and Data Lines
AA 4
IIBufferI
— Ch 1A
7264\\’/[‘)% Y an?:?t:udderIOrdﬁr Signal
tput Int
Heading Step Step Gyro A =i touR%l:idzr%e?sgiAmpliﬁer
Data Input Interface "
L5 Ch 1B
Central annReate of turn Signal Output
Processin
e > RS23%ial 10
Heading Synpro (s\les!sel llmtln:gement
DataInput —3pn 7| . Digital S Raps Yotem Interfaces)
90VAC | Converter AnalogiDigital
Line-to-line T A A A Serial Agssegmbly
24 NFU Status
Programmable Inputs Alarm Data
Control Mode Input
Power On Sense Input > Battery J
Speed Log Input q Opto-coupler g
e
Ships Power AC/DC 24VDC DC/DC +15 VDG
115/230 VAC COnverter Converter 45VD
Ships Power Fault Relays <
24vDC | L Off Course Alarm Contacts
» System Alarm Contacts
Adaptive Digital Steering System Interface Signals
Inputs
Speed log input
Pulsed 200 pulse nautical mile (PPNMI) format (contact closure)
Serial

system) input

Navigator (vessel management

Serial data for heading order, rate order, and cross track error information in RS-232 or RS-422
communication on channel A, B or C, in NMEA format $APB, $HSC, $HTR, $HTC or $XTE

Compass Positive or negative step data (24 or 70 V)
Step data 1X, 90X or 360X
Syncro

Data $HDT (on channels A, B or C)
Serial data

Mode switch sense contact

External switched opened or closed to inform autopilot to change from Standby mode to an
automatic mode

NFU sense contacts
Power failure circuits

External contacts to indicate when the NFU Controller is active
Closed contacts on external power switch to activate power failure alarm

Outputs

Interface to external rudder
Servo control amplifiers

Bipolar analogue voltage proportional to the rudder order. £ 11.25 V (maximum limit) equal to
* 45° or rudder

Rate of turn interface

Bipolar analogue voltage proportional to a turn rate indicator. + 4.5 V (Max) equal to * 90° turn/min.
Resolution equal to 0.5°/min.

Adapted for testing purposes only from TETLEY, Electronic Navigation Systems
Copyright © 2001 by L. Tetley and D. Calcutt with permission from Litton Marine Systems.
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{he MK 37 VT gy_roqompas7 Sperry MK 37 VT Dlgltal Gyrocom pass
's malfunctioning Trouble Analysis Chart
Are fault codes present No Check LED status indicator 1. Check associated wiring
on display unit? > on DC/DC converter 2. Replace DC/DC Converter
assembly in Assembly.

Yes

electronic Unit

Is problem solved?

See fault location chart
for suggested
Corrective action.

Is LED status No
indicator functioning
propgerly? No
Replace AC/DC power
Supply Assembly
Yes
Is problem solved?

No

No
Is LED status Indicator 'l Replace CPU assembly

on CPU assembly blinking?

Yes

Check ship’s power
and associated wiring.

Partial List of Sperry MK 37 VT Digital Gyrocompass Faults

Symptom Probable Cause Remedy

Course recorder leaves a blank Printer paper-release lever not in the Place level in the middle position for

page every 8-10 inches or has middle, push-tractor position push-tractor installation

paper feed problems

Repeater does not follow MK 37 Repeater channel may not be on or not Check repeater switch on step driver assembly.

VT heading synchronized to the MK 37 VT Heading Make sure repeater is synchronized to the
MK 37 VT gyrocompass

Speed value does not change Speed selection may not be in Auto Verify that speed menu selection is in Auto.
Check for faults on serial channel

Latitude value does not change Latitude selection my not be in Auto Verify that latitude menu selection is in Auto.
Check for faults on serial channel

Manual transfer (dual system) Other system may not be powered, Verify that other system is powered, attached,

does not occur attached, or may have a critical fault. and does not have a critical fault

Manual transfer must be initiated from the
primary compass only

Unit makes buzzing sound for at
least 15 min after being switched on

If sound persists longer than 15 min, the Replace AC/DC power supply assembly
AC/DC power supply assembly relay is bad

Adapted for testin
Copyright © 2001 by L.

g purposes only from TETLEY, Electronic Navigation Systems
Tetley and D. Calcutt with permission from Litton Marine Systems.
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Adapted for testing purposes only from TETLEY, Electronic Navigation Systems
Copyright © 2001 by L. Tetley and D. Calcutt
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Vref
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9 9 ~ % Digital Word
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+
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Adapted for testing purposes only from KIILIAN, Modern Control Technology, 3" edition
Copyright © 2006 by Delmar, Cengage Learning
Further reproduction prohibited without permission
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A

Set
Value }

ADC

PLC

DAC Y Actuator ) Process

The Variable
Being Controlled

In Some> Process

Actual Value Measurement
= PID

BOOL AUTO XOUT REAL
REAL PV

REAL SP

REAL X0

REAL KP

REAL TI

REAL D

TIME CYCLE

Adapted for testing purposes only from BOLTON, Programmable Logic Controllers, 5" Edition
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