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DC Main Circuit Protection and Branch Circuit Protection 
Purpose
	 Fuses and circuit breakers are used to protect wire insulation from melting and starting fires in the event of over currents or short circuits which cause 

more amperage to flow in a wire than that wire is rated to carry. It is important to note that, except for those wires that are intended to carry starting 
currents, every positive wire in the DC Main Power Distribution System must be protected by a fuse or circuit breaker.

Considerations for DC Main Circuit Protection
	 Mounting Placement—distance from power source. The DC Main circuit protection system uses circuit breakers or fuses to protect the wires of the 

DC Main distribution system. The American Boat and Yacht Council (ABYC) publishes voluntary standards for the type and placement of the fuse or 
circuit breaker to be used as a DC Main circuit protection device. Note: Wire intended to carry engine starting currents between the batteries, the 
switch, and the starter is not required to have main circuit protection devices installed. Maximum mounting placement dimensions for a fuse or circuit 
breaker  are 7" if the conductor is not housed in a sheath or enclosure in addition to the wire insulation, 40" if the conductor is housed in a sheath 
or enclosure in addition to the wire insulation, and 72" if the conductor is connected directly to the battery and housed in a sheath or enclosure in 
addition to the wire insulation.

Selecting DC Main Circuit Protection. The principal attribute of a DC Main circuit protection device is its Ampere Interrupt Capacity (AIC) rating. Specifications 
listed in the ABYC standards determine the AIC a DC Main circuit protection device must have. The required AIC rating is determined by the total CCA of the 
batteries connected to the circuit. See the tables below for the required AIC ratings.

*	 Battery cold cranking 
performance rating at -17.8°C 
(0°F): The discharge load in 
amperes that a battery at 
-17.8°C (0°F) can deliver for 
30 seconds, and maintain a 
voltage of 1.2 Volts per cell 
or higher, (e.g. 7.2 Volts for 
a 12 Volt battery). The CCA 
for the battery icons in this 
chart is an approximation 
and could be slightly higher 
or lower. Consult the battery 
manufacturer’s specifications 
for precise CCA ratings.

Total Connected Battery Cold Cranking Amperes (CCA) * Ampere Interrupt Capacity

12 VOLTS AND 24 VOLTS
The white boxes identify two batteries, of the same size, placed in parallel configuration. DC MAIN DC BRANCH

650 CCA or Less 1,500 AIC 750 AIC

651–1,100 CCA 3,000 AIC 1,500 AIC

Over 1,100 CCA 5,000 AIC 2,500 AIC

32 VOLTS

1,250 CCA or Less 3,000 AIC 1,500 AIC

Over 1,250 CCA 5,000 AIC 2,500 AIC

G24 G27OR

OR ORGOLF
CART 8D 4D 4D

OR ORG24 G24 G27 G27 4D

ABYC standard E-11 requires the use of circuit breakers that can be reused and reset and that they be applied as per the table above. The standard does 
not strictly require that fuses be applied in the same way, but it is an issue to consider, especially with high amperage fuses used to protect panel feeders 
or inverters. Fuses under 10 Ampere rating generally have such a high internal resistance they prevent fault currents from reaching 1000 Amperes in 12 
Volt circuits. The apparent contradiction when using these fuses for bilge pumps and other circuits directly off the battery is less of an issue than it might 
seem. If a fuse blows, and the case appears to be cracked or metal has been ejected, the fuse holder should be replaced.

ABYC Interrupt Rating Table

Allowable amperage for conductors under 50 Volts
Reference Data

AWG
Wire 
Size

Temperature Rating of Conductor Insulation
75°C (167°F) 90°C (194°F) 105°C (221°F) Metric

(Sq mm)
AWG

CM Area
SAE

CM Area
Ohms

/1000ftOutside Inside Outside Inside Outside Inside
18 10 7.5 20 16.4 20 17 0.8 1,600 1,537 6.385
16 15 11.3 25 20.5 25 21.3 1 2,600 2,336 4.016
14 20 15 30 24.6 35 29.8 2 4,100 3,702 2.525
12 25 18.8 40 32.8 45 38.3 3 6,500 5,833 1.588
10 40 30 55 45.1 60 51 5 10,500 9,343 0.9989
8 65 48.8 70 57.4 80 68 8 16,800 14,810 0.6282
6 95 71.3 100 82 120 102 13 26,600 24,538 0.3951
4 125 93.8 135 110 160 136 19 42,000 37,360 0.2485
2 170 127 180 147 210 178 32 66,500 62,450 0.1563
1 195 146 210 172 245 208 40 83,690 77,790 0.1239
0 230 172 245 200 285 242 50 105,600 98,980 0.09827

2/0 265 198 285 233 330 280 62 133,100 125,100 0.07793
3/0 310 232 330 270 385 327 81 167,800 158,600 0.06180
4/0 380 270 385 315 445 378 103 211,600 205,500 0.04901

† Thermally limited amperage capacity

ABYC Ampacity† Rating Table

Wire selection for DC applications on boats is usually based on voltage drop requirements. However, there is a maximum continuous current that the wire 
can withstand without overheating. Higher grade marine wires are rated for service up to 105°C (221°F)—the ABYC wire capacity table for 105°C is most 
frequently quoted. The 105°C table accurately reflects the capacity of single conductors exposed to freely circulating cooling air. However, other factors, 
such as covering bundles of wire in outer jackets to form a cable, or use of conduits or structural voids to protect wires, can reduce the cooling and 
reduce the safe capacity of the wire.
A more conservative strategy is to use the 105°C wire, but treat it according to the 75°C table above when selecting circuit protection unless the wire is 
openly exposed for cooling.

DC Appendix

See the Blue Sea Systems Circuit Wizard on our website at www.bluesea.com for more assistance with wire and circuit protection.
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AC Appendix
AC Main Power Distribution and Circuit Protection
Purpose
• Provide a path for delivering power from the ship’s sources of AC power to the AC branch distribution system
• Provide a path for returning fault currents to ground via the green safety ground wire
• Provide a means for disconnecting AC power when the boat is not in use or in emergencies
• Provide electrical separation to insure that two sources of AC power are never connected
• Provide circuit protection for neutral and line wires in the AC main system
• Provide ground fault protection

Considerations for AC Main Circuit Protection
Due to the nature of alternating current, the devices used to distribute AC power are frequently the same as the devices that perform AC circuit 
protection. Before selecting components for an AC system, several important distinctions about AC power must be considered.

Direct Current (DC) vs. Alternating Current (AC). In DC systems, current flow is in one direction - from the point of higher voltage (electrical pressure) to 
lower voltage. In AC systems, the voltage reverses 60 times each second (50 times each second in Europe and other parts of the world), called “cycles” 
or “Hertz” (Hz). This voltage reversal also reverses the current flow and gives this type of power its name - Alternating Current (AC). Because of this 
alternating current and the higher voltages it uses, (120V AC and 240V AC at 60 Hz or 230V AC at 50 Hz vs. 12 or 24 Volts DC) the wiring configurations 
and components for AC current are different than DC.

AC Wire Systems. The three most common AC systems used on boats are shown below. In all cases the ground, sometimes called safety ground to 
clarify its purpose and differentiate it from the DC ground or negative, is said to be a “normally non-current carrying wire.” Its purpose is to provide 
the lowest resistance path for AC currents that 
have strayed from their proper containment in the 
normally current carrying hot and neutral wires. The 
ground wire is connected to the exterior conductive 
parts of AC devices that could be touched by a 
person during normal operation and conducts errant 
AC currents safely to ground rather than passing 
them through a human body. The ground wire is 
never passed through a switch or circuit breaker.

Physical Configurations of AC Main Circuit Breakers. Sources of AC power, whether shore power or on-board generators and inverters, should always have 
a circuit breaker near the power source. This circuit breaker is designated the AC main circuit breaker. The AC main circuit breaker should always have 
a pole for each of the hot and neutral wires in the circuit assuring that circuit protection functions are not compromised in reverse polarity situations. 
Therefore 120 Volt systems use a double pole main circuit breaker.  Although not required by the ABYC Standards, three pole circuit breakers with the 
Neutral connected through the third pole are sometimes used on 120/240 Volt systems. In cases where the main circuit breaker is also used for source 
selection, the Neutral must be switched to maintain the correct Neutral connection.

Physical Configurations of AC Main Circuit Breakers

Devices Qualifying as AC Main Circuit Breakers
In order to qualify as an AC main circuit breaker, four primary characteristics must be present:
1)	The circuit breaker must have an Ampere Interrupt Rating (AIC) meeting those requirements of the table below.
2)	The circuit breaker must be multiple pole, usually 2 or 3 (see “AC Wire Systems” above).
3)	The circuit breaker must be rated for the appropriate AC system voltage in which it will be used.
4)	The circuit breaker must be available in amperages appropriate to the design amperage of the system. 
	 In the USA, this is generally 30 and 50 Amperes, while European systems are generally 16 and 32 Amperes.

230 Volt–50 Hz 

Hot

Neutral

Ground

120/240 Volt–60 Hz

Ground

Hot 1

Hot 2

Neutral

120 Volt–60 Hz

Hot

Neutral

Ground

 AC Shore Power Source Main Circuit Breaker Branch Circuit Breaker
120V - 30A 3,000 3,000

120V - 50A 3,000 3,000

120/240V - 50A 5,000 3,000

240V - 50A 5,000 3,000

120 Volt–60 Hz

Main 
Circuit 
Breaker

120/240 Volt–60 Hz

Main 
Circuit 
Breaker

230 Volt–50 Hz 

RCBO

ABYC Interrupt Rating Table

European systems also require that a Residual Current Device (RCD) be installed on the entire AC system. This is generally implemented as Residual 
Current Breaker Overload (RCBO) device which incorporates a double pole circuit breaker and an RCD into a single device.
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Quick Guide to Fuses and Fuse Blocks

ANL Fuse—Appropriate for DC Main circuit protection
Interrupting Capacity (Iic): 5,000A DC     Maximum Voltage (Vmxo): 32V DC

 35–500 Ampere Fuses meet Ignition Protection requirements
Page 46

Available amperages (Itr) 
35, 40, 50, 60, 80, 100, 130, 150, 175, 200, 225, 

250, 275, 300, 325, 350, 400, 500, 600, 675, 750

SEA Fuse—Appropriate for DC Main circuit protection with smaller battery banks or DC Branch circuits
Interrupting Capacity (Iic): 2,000A DC     Maximum Voltage (Vmxo): 32V DC

Page 45
Available amperages (Itr)

100, 125, 150, 175, 200, 225, 250, 300

Class T Fuse—Appropriate for inverters and high amp equipment
Interrupting Capacity (Iic): 20,000A DC     Maximum Voltage (Vmxo): 160V DC

Page 47
Available amperages (Itr)
225, 250, 300, 350, 400

Fuses and Fuse Blocks

ST Glass Fuse Block (6 Circuit Models Available)—Uses AGC/MDL Fuses
Maximum Voltage  (Vmxo): 32V DC     Maximum Amperage (Imxo) per circuit: 30A DC     Maximum Amperage (Imxo) per block: 100A DC

Page 56

AGC/MDL Fuse—Appropriate for small electronic devices
Interrupting Capacity (Iic): 1,000A DC     Maximum Voltage (Vmxo): 32V DC    

MAXI™ Fuse Block—Uses MAXI™ Fuses
Maximum Voltage (Vmxo): 32V DC     Maximum Amperage (Imxo): 80A DC

Page 56

SEA Fuse Block—Uses SEA Fuses
Maximum Voltage (Vmxo): 32V DC     Maximum Amperage (Imxo): 300A DC

Page 45

Class T Fuse Block—Uses Class T Fuses
Maximum Voltage (Vmxo): 160V DC     Maximum Amperage (Imxo): 400A DC

Page 47

ST Blade Fuse Block (6 and 12 Circuit Models Available)—Uses ATO/ATC Fuses
Maximum Voltage (Vmxo): 32V DC     Maximum Amperage (Imxo) per circuit: 30A DC     Maximum Amperage (Imxo) per block: 100A DC

Page 55

ANL Fuse Block—Uses ANL Fuses
Maximum Voltage (Vmxo): 32V DC     
Maximum Amperage (Imxo): 300A DC

Page 46

ANL Heavy Duty Fuse Block—Uses ANL Fuses
Maximum Voltage (Vmxo): 32V DC     
Maximum Amperage (Imxo): 750A DC

Terminal Fuse Block—Uses Terminal Fuses
Maximum Voltage (Vmxo): 58V DC          Maximum Amperage (Imxo): 300A DC

Page 44

Page 56

ATO/ATC Fuse—Appropriate for small electronic devices
Interrupting Capacity (Iic): 1,000A DC     Maximum Voltage (Vmxo): 32V DC    

Available amperages (Itr) 
1, 2, 3, 4, 5, 7.5, 10, 15, 20, 25, 30

1-30

MAXI™ Fuse—Economical high amp branch circuit protection 
Interrupting Capacity (Iic): 1,000A DC     Maximum Voltage (Vmxo): 32V DC

Page 56

Available amperages (Itr) 
30, 40, 50, 60, 70, 80

Terminal Fuse—Appropriate for DC Main circuit protection at the battery post, battery switch, or terminal block 
Interrupting Capacity (Iic): 10,000A@14V DC/5,000A@32V DC/2,000A@58V DC     Maximum Voltage (Vmxo): 58V DC

 Meets Ignition Protection requirements

Page 44
Available amperages (Itr)

30, 40, 50, 60, 75, 80, 90, 100, 125, 150, 175, 200, 225, 250, 300

30–80A

100–300A

DC Amperage Range

100–300A

35–750A

30–300A



Specifications subject to change. See www.bluesea.com for current information.
109

A
p

p
e

n
d

ix
Quick Guide to Circuit Breakers

Medium Duty Push Button Reset-Only—Appropriate for 24-hour circuit protection
Interrupting Capacity (Iic): 5,000A@32V DC     Maximum Voltage (Vmxo): 32V DC     Meets Ignition Protection requirements

Available amperages (Itr) 
15, 20, 30, 40, 50, 60

Thermal Circuit Breakers

Magnetic Hydraulic Circuit Breakers  

Available amperages (Itr) 
5, 8, 10, 15, 20, 25, 30, 40, 50

A-Series Toggle, 1 Pole—Appropriate for AC and DC Branch circuit protection
Interrupting Capacity (Iic): 7,500A@65V DC/3,000A@120V AC/3,000A@250V AC      Maximum Voltage (Vmxo): 65V DC/250V AC

A-Series Toggle, 2 Pole—Appropriate for 120V AC Main or 240V AC Branch circuit protection
Interrupting Capacity (Iic): 3,000A@120V AC/3,000A@250V AC     Maximum Voltage (Vmxo): 250V AC

Available amperages (Itr) 
10, 15, 16, 20, 30, 32, 40, 50

A-Series Flat and Restricted OFF Rocker, 1 Pole—Appropriate for AC and DC Branch and 24-hour circuit protection
Interrupting Capacity (Iic): 5,000A@32V DC/3,000A@120V AC/1,500A@250V AC     Maximum Voltage (Vmxo): 32V DC/250V AC

Available amperages (Itr)
5, 8, 10, 15, 20, 25, 30, 40, 50

Available amperages (Itr) 
15, 30

Residual Current Circuit Breaker (ELCI/RCBO), 1 and 2 Pole—Appropriate for ground fault and overcurrent trip protection
Interrupting Capacity (Iic): 5,000A AC      Maximum Voltage (Vmxo): 240V AC

Push Button Reset-Only—Appropriate for 24-hour circuit protection
Interrupting Capacity (Iic): 3,000A@14.7V DC/2,500A@28V DC     Maximum Voltage (Vmxo): 32V DC  

	  Meets Ignition Protection requirements Available amperages (Itr) 
3, 5, 7, 10, 15, 20, 25, 30, 40

185-Series—Appropriate for DC Main circuit protection with battery banks under 1,100 CCA
Interrupting Capacity (Iic): 3,000A DC@48V DC   Maximum Voltage (Vmxo): 42V DC    Meets Ignition Protection requirements

Available amperages (Itr) 
25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 110, 120, 135, 150

187-Series—Appropriate for DC Main circuit protection with battery banks over 1,100 CCA
Interrupting Capacity (Iic): 5,000A@12V DC / 3,000A@24V DC/1,500A@42 DC     Maximum Voltage (Vmxo): 48V DC

 Meets Ignition Protection requirements
Available amperages (Itr) 

25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 110, 120, 135, 150

A-Series Flat and Raised Rocker, 2 Pole—Appropriate for 120V AC Main or 240V AC Branch circuit protection
Interrupting Capacity (Iic): 3,000A@240V AC     Maximum Voltage (Vmxo): 240V AC

Available amperages (Itr) 
10, 15, 16, 20, 30, 32, 40, 50

C-Series Toggle, 1 Pole—Appropriate for DC Main and AC and DC high load circuit protection
Interrupting Capacity: 10,000A@80V DC/5,000A@250V AC     Maximum Voltage (Vmxo): 80V DC/250V AC

 100 Ampere Circuit Breaker (7250I) meets Ignition Protection requirements
Available amperages (Itr) 

5, 10, 15, 20, 25, 30, 50, 60, 80, 100

C-Series Flat Rocker, 1 Pole—Appropriate for DC Main and AC and DC high load circuit protection
Interrupting Capacity (Iic): 5,000A@32V DC/3,500A@240V AC     Maximum Voltage (Vmxo): 32V DC/240V AC

 Meets Ignition Protection requirements
Available amperages (Itr) 

5, 10, 15, 20, 25, 30, 50, 60, 80, 100

C-Series Toggle, 2 and 3 Parallel Pole—Appropriate for DC high load circuit protection
Interrupting Capacity (Iic): 5,000A@65V DC     Maximum Voltage (Vmxo): 65V DC Available amperages (Itr) 

150, 175, 200, 250, 300

C-Series Toggle, 2 and 3 Pole—Appropriate for 240V AC Main and AC high load circuit protection
Interrupting Capacity (Iic): 5,000A@250V AC     Maximum Voltage (Vmxo): 250V AC

Available amperages (Itr) 
30, 50, 60, 80, 100

C-Series Flat Rocker, 2 and 3 Parallel Pole—Appropriate for DC high load circuit protection
Interrupting Capacity (Iic): 5,000A@48V DC     Maximum Voltage (Vmxo): 48V DC

Available amperages (Itr) 
150, 175, 200, 250, 300

C-Series Flat and Raised Rocker, 2 and 3 Pole—Appropriate for 240V AC Main and AC high load circuit protection
Interrupting Capacity (Iic): 5,000A@240V AC     Maximum Voltage (Vmxo): 240V AC

Available amperages (Itr) 
30, 50, 60, 80, 100

3–40

5–50A

10–50A

10–50A

150–300A

5–100A

30–100A

30–100A

150–300A

5–100A

5–50A

15-30

15–60

25–150

25–150

DC Amperage RangeAC Amperage Range

Page 39

Page 54, 72

Page 60

Page 54, 73

Page 63

Page 38

Page 40

Page 41

Page 61

Page 42, 73

Page 43

Page 42, 62

Page 62

Page 43

Page 63
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1153	 10, 11
1154	 10, 11
1155	 10, 11
1156	 10, 11
1157	 10, 11
1158	 11
1159	 11
1160	 11
1161	 11
1162	 11
1163	 11
1164	 11
1165	 11
1166	 11
1167	 11
1168	 15
1169	 15
1170	 15
1171	 15
1172	 15
1173	 15
1174	 15
1200	 12, 13
1201	 12, 13
1202	 16
1203	 16
1204	 17
1205	 17
1206	 16
1207	 16
1208	 14
1209	 14
1210	 16
1211	 16
1212	 17
1213	 17
1214	 16
1215	 16
1216	 12, 13
1217	 12, 13
1218	 17
1219	 17
1220	 12, 13
1221	 12, 13
1222	 12, 13
1223	 13
1224	 12, 13
1225	 12, 13
1226	 13
1227	 13
1228	 16
1229	 16
1230	 16
1231	 14
1232	 14
1233	 16
1331	 20
1341	 20
1342	 20
1343	 20
1400	 5
1401	 5
1402	 5
1403	 5
1404	 6
1405	 6
1406	 6
1407	 6
1408	 7
1409	 7
1410	 7
1411	 7
1412	 8
1450	 10

1451	 10
1452	 10
1453	 10
1454	 10
1455	 10, 11
1456	 10, 11
1457	 10, 11
1458	 11
1459	 10, 11
1460	 10, 11
1461	 11
1462	 10, 11
1463	 11
1464	 11
1465	 11
1466	 11
1467	 11
1468	 10, 11
1469	 11
1470	 11
1471	 11
1472	 21
1473	 18
1474	 18
1475	 18
1476	 18
1477	 9
1480	 14
1481	 14
1482	 14
1483	 14
1484	 14
1485	 14
1486	 14
1487	 14
1488	 14
1489	 14
1490	 9
1491	 9
1492	 9
1493	 9
1500	 15
1502	 15
1510	 19
1511	 19
1512	 19
1513	 19
1514	 19
1516	 18
1517	 18
1518	 21
2001	 104
2002	 104
2003	 104
2010	 104
2011	 104
2016	 104
2017	 104
2018	 104
2019	 100
2101	 104
2102	 104
2103	 104
2104	 100
2105	 100
2106	 100
2107	 100
2129	 38
2130	 38
2131	 38
2132	 38
2133	 38
2134	 38
2135	 38

2136	 38
2137	 38
2138	 39
2139	 39
2140	 39
2141	 39
2142	 39
2143	 39
2145	 37
2146	 37
2147	 42
2151	 44
2201	 103
2202	 103
2203	 103
2204	 103
2205	 103
2206	 103
2207	 103
2208	 103
2210	 102
2211	 102
2212	 102
2213	 102
2214	 102
2215	 102
2216	 102
2217	 102
2218	 102
2219	 102
2220	 102
2221	 102
2222	 102
2223	 102
2224	 102
2225	 102
2226	 102
2227	 102
2228	 102
2229	 102
2230	 102
2231	 102
2232	 102
2233	 102
2234	 102
2235	 102
2236	 102
2237	 102
2238	 102
2239	 102
2240	 102
2241	 102
2242	 102
2243	 102
2244	 102
2245	 102
2246	 102
2247	 102
2248	 102
2249	 102
2250	 102
2251	 102
2252	 102
2253	 102
2254	 102
2255	 102
2256	 102
2257	 102
2258	 102
2259	 102
2260	 102
2261	 102
2262	 102
2263	 102

2264	 102
2265	 102
2266	 102
2267	 102
2268	 102
2269	 102
2270	 102
2271	 102
2272	 102
2273	 102
2274	 102
2275	 102
2276	 102
2277	 102
2278	 102
2279	 102
2280	 102
2281	 102
2282	 102
2283	 102
2284	 102
2285	 102
2286	 102
2287	 102
2288	 102
2289	 102
2290	 102
2291	 102
2292	 102
2293	 102
2294	 102
2295	 102
2296	 102
2300	 99
2301	 99
2302	 99
2303	 99
2304	 97
2305	 97
2306	 97
2307	 99
2312	 99
2314	 97
2315	 97
2320	 102
2321	 102
2322	 102
2323	 102
2324	 102
2325	 102
2326	 102
2327	 102
2330	 102
2331	 102
2332	 102
2333	 102
2334	 102
2335	 102
2336	 102
2337	 102
2402	 101
2404	 101
2406	 101
2408	 101
2410	 101
2502	 101
2504	 101
2506	 101
2508	 101
2510	 101
2512	 101
2602	 101
2604	 101
2606	 101

1001	 105
1002	 105
1003	 105
1010	 80
1011	 80
1012	 80
1013	 80
1014	 80
1015	 80
1020B	 19
1021B	 19
1022B	 19
1023B	 19
1024B	 19
1025B	 19
1026B	 19
1027B	 19
1028B	 19
1029B	 19
1030B	 19
1042B	 19
1043B	 19
1050	 89
1051	 89
1052	 89
1053	 89
1054	 89
1055	 89
1056	 89
1057	 89
1058	 89
1100	 12, 13
1101	 12, 13
1102	 16
1103	 16
1104	 17
1105	 17
1106	 16
1107	 16
1108	 14
1109	 14
1110	 16
1111	 16
1112	 17
1113	 17
1114	 16
1115	 16
1116	 12, 13
1117	 12, 13
1118	 17
1119	 17
1120	 12, 13
1121	 13
1122	 12, 13
1123	 13
1124	 12, 13
1125	 12, 13
1126	 13
1127	 13
1128	 16
1129	 16
1130	 16
1131	 14
1132	 14
1133	 16
1139	 5, 7
1140	 5
1141	 7
1147	 8
1148	 8
1149	 9
1150	 9
1151	 10, 11
1152	 10, 11

Part Number Index



Specifications subject to change. See www.bluesea.com for current information.
111

A
p

p
e

n
d

ix

PN PAGE PN PAGE PN PAGE PN PAGE PN PAGE

Part Number Index

2608	 101
2610	 101
2701	 98
2702	 98
2708	 100
2709	 98
2710	 98
2711	 100
2713	 97
2715	 99
2716	 99
2722	 98
2723	 98
3000	 25, 28
3001	 28
3002	 25, 28
3003	 28
3100	 63
3102	 63
4001	 105
4005	 105
4006	 105
4008	 105
4009	 105
4010	 105
4011	 105
4012	 105
4013	 105
4014	 105
4015	 105
4016	 105
4017	 105
4026	 81
4027	 81
4028	 81
4029	 81
4031	 81
4100	 81
4110	 79
4111	 21, 79
4112	 21
4113	 20
4116	 21
4117	 21
4119	 21
4121	 20
4125	 81
4126	 81
4130	 81
4131	 81
4135	 38
4136	 38
4137	 38
4138	 77
4140	 83
4150	 77
4151	 77
4152	 77
4153	 77
4154	 77
4155	 77
4205	 84, 85
4206	 84, 85
4207	 84, 85
4208	 84, 85
4215	 84, 85
4216	 84, 85
4217	 84, 85
4218	 84, 85
4302	 50
4304	 50
4306	 50
4308	 50
4312	 50

4314	 50
4316	 50
4318	 50
4374	 49
4376	 49, 50
4378	 49
4384	 49
4386	 49
4388	 49
5000	 45
5001	 45
5004	 46
5005	 46
5006	 56
5015	 56
5018	 56
5021	 77
5025	 55
5026	 55
5028	 55
5029	 55
5030	 55
5031	 55
5033	 55
5034	 55
5101	 45
5102	 45
5103	 45
5104	 45
5105	 45
5106	 45
5107	 45
5108	 45
5117	 47
5118	 47
5119	 47
5120	 47
5121	 47
5122	 46
5123	 46
5124	 46
5125	 46
5126	 46
5127	 46
5128	 46
5129	 46
5130	 46
5131	 46
5132	 46
5133	 46
5134	 46
5135	 46
5136	 46
5137	 46
5138	 56
5139	 56
5140	 56
5141	 56
5142	 56
5143	 56
5161	 46
5162	 46
5163	 46
5164	 46
5165	 46
5175	 44
5176	 44
5177	 44
5178	 44
5180	 44
5181	 44
5182	 44
5183	 44
5184	 44

5185	 44
5186	 44
5187	 44
5188	 44
5189	 44
5190	 44
5191	 44
5235	 56
5236	 56
5237	 56
5238	 56
5239	 56
5240	 56
5241	 56
5242	 56
5243	 56
5244	 56
5245	 56
5502	 47
5503	 46
5510e	 25, 27
5510e200	 27
5511e	 25, 27
5511e200	 27
6005	 25, 26
6005200	 26
6006	 25, 26
6006200	 26
6007	 25, 26
6007200	 26
6010	 25, 26
6010200	 26
6011	 25, 26
6011200	 26
6337	 14, 66, 68
6398	 84
6399	 84
6520	 86
6522	 84
6523	 84
6524	 84
6525	 84
7000	 40
7002	 40
7004	 40
7005	 40
7006	 40
7007	 40
7008	 40
7009	 40
7010	 40
7011	 40
7012	 40
7013	 40
7014	 40
7015	 40
7035	 41
7036	 41
7037	 41
7038	 41
7039	 41
7040	 41
7041	 41
7042	 41
7043	 41
7044	 41
7045	 41
7046	 41
7047	 41
7048	 41
7050	 38
7052	 38
7053	 38
7054	 38

7056	 38
7057	 38
7058	 38
7059	 38
7061	 38
7100	 40
7102	 40
7104	 40
7105	 40
7106	 40
7107	 40
7108	 40
7109	 40
7110	 40
7111	 40
7112	 40
7113	 40
7114	 40
7115	 40
7135	 41
7136	 41
7137	 41
7138	 41
7139	 41
7140	 41
7141	 41
7142	 41
7143	 41
7144	 41
7145	 41
7146	 41
7147	 41
7148	 41
7198	 40
7200	 54, 72
7201	 54, 72
7202	 54, 72
7204	 54, 72
7205	 54, 72
7206	 54, 72
7208	 54, 72
7209	 54, 72
7210	 54, 72
7212	 54, 72
7213	 54, 72
7214	 54, 72
7216	 54, 72
7217	 54, 72
7218	 54, 72
7220	 54, 72
7221	 54, 72
7222	 54, 72
7224	 54, 72
7225	 54, 72
7226	 54, 72
7228	 54, 72
7229	 54, 72
7230	 54, 72
7232	 60
7233	 60
7234	 60
7235	 60
7236	 60
7237	 60
7238	 60
7239	 60
7240	 60
7241	 60
7242	 60
7244	 42, 73
7246	 42, 73
7248	 42, 73
7250	 42, 73
7250I	 42

7251	 62
7254	 62
7256	 62
7258	 62
7260	 60
7267	 42
7268	 42
7269	 42
7270	 42
7271	 42
7287	 62
7288	 62
7289	 62
7290	 62
7294	 60
7295	 60
7299	 54, 72
7347	 54, 72
7348	 60
7349	 60
7350	 42, 73
7351	 42, 73
7352	 42, 73
7353	 42, 73
7354	 42, 73
7355	 42, 73
7365	 62
7372	 58, 59
7400	 54, 73
7401	 54, 73
7402	 54, 73
7403	 54, 73
7404	 54, 73
7405	 54, 73
7406	 54, 73
7407	 54, 73
7408	 54, 73
7410	 61
7411	 61
7412	 61
7413	 61
7414	 61
7415	 61
7416	 61
7417	 61
7425	 54, 73
7426	 54, 73
7427	 54, 73
7428	 54, 73
7429	 54, 73
7430	 54, 73
7431	 54, 73
7432	 54, 73
7433	 54, 73
7475	 43
7476	 43
7477	 43
7480	 20
7481	 20
7482	 20
7483	 20
7484	 20
7485	 20
7490	 20
7491	 20
7492	 20
7493	 20
7494	 20
7495	 20
7501	 82
7502	 82
7503	 82
7505	 82
7540	 43
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7541	 43
7542	 43
7543	 43
7544	 43
7545	 43
7546	 43
7547	 43
7548	 43
7549	 43
7551	 43
7554	 43
7560	 63
7561	 63
7562	 63
7563	 63
7564	 63
7565	 63
7566	 63
7567	 63
7568	 63
7570	 61
7571	 61
7572	 61
7573	 61
7574	 61
7575	 61
7576	 61
7577	 61
7580	 63
7581	 63
7582	 63
7583	 63
7584	 63
7585	 63
7586	 63
7587	 63
7588	 63
7610	 35
7620	 36
7620100B	 36
7621	 36
7621100B	 36
7622	 36
7622100B	 36
7623	 36
7623100B	 36
7650	 37
7700	 33
7700100B	 33
7701	 32
7701100B	 32
7702	 33
7702100B	 33
7703	 32
7703100B	 32
7900	 26
7900200	 26
7901	 26
7901200	 26
7902	 83
8003	 90
8005	 90
8013	 94
8014	 94
8015	 94
8016	 90
8017	 90
8018	 90
8019	 90
8022	 90
8023	 52, 53
8025	 52, 53
8027	 58, 59
8028	 90

8029	 58, 59
8030	 84, 85
8031	 84, 85
8032	 64, 65
8033	 80
8034	 80
8035	 79
8037	 79
8038	 90
8039	 84, 85
8041	 90
8043	 58, 59
8051	 94
8053	 51
8054	 51
8058	 70, 71
8059	 70, 71
8061	 64, 65
8063	 86
8065	 80
8066	 80
8067	 84, 85
8068	 52, 53
8069	 80
8072	 72
8073	 95
8074	 58, 59
8076	 58, 59
8077	 58, 59
8079	 58, 59
8080	 29
8081	 52, 53
8082	 53
8084	 75
8085	 75
8086	 74, 75
8087	 42
8088	 42, 62
8089	 42
8095	 74, 75
8096	 52, 53
8097	 70, 71
8099	 58, 59
8110	 94
8127	 58, 59
8129	 58, 59
8132	 64, 65
8134	 80
8143	 58, 59
8158	 70, 71
8159	 70, 71
8161	 64, 65
8165	 70, 71
8166	 80
8167	 80
8169	 80
8171	 80
8172	 80
8173	 60
8174	 58, 59
8176	 58, 59
8177	 58, 59
8179	 58, 59
8184	 75
8185	 75
8186	 74, 75
8195	 74, 75
8197	 70, 71
8199	 58, 59
8200	 79
8204	 79
8205	 79
8206	 79
8207	 79

8208	 79
8209	 79
8210	 79
8211	 79
8212	 79
8214	 83
8216	 82
8217	 83
8218	 78
8219	 78
8220	 78
8221	 78
8222	 78
8230	 78
8231	 78
8232	 78
8233	 78
8234	 78
8235	 92
8236	 92
8237	 93
8238	 93
8239	 93
8240	 90
8243	 90
8244	 91
8245	 91
8246	 91
8247	 93
8248	 92
8250	 90
8251	 92
8252	 90
8253	 90
8254	 90
8255	 95
8256	 95
8257	 95
8258	 91
8259	 78
8260	 78
8261	 51
8262	 51
8263	 51
8264	 52, 53
8265	 70, 71
8266	 78
8267	 78
8268	 78
8271	 51
8272	 51
8273	 51
8274	 51
8275	 78
8278	 78
8280	 29
8282	 78
8283	 78
8284	 78
8285	 78
8286	 78
8287	 78
8288	 78
8289	 78
8290	 78
8291	 82
8292	 78
8293	 78
8294	 78
8295	 78
8296	 78
8297	 78
8298	 78
8299	 78

8357	 66, 67
8358	 66, 67
8359	 66
8361	 66, 68
8363	 66, 67
8365	 66, 67
8366	 66, 67
8367	 66
8369	 66, 68
8371	 51
8372	 51
8373	 51
8374	 51
8375	 52, 53
8376	 53
8377	 52, 53
8378	 52, 53
8379	 52, 53
8380	 53
8381	 53
8382	 53
8383	 80
8384	 80
8385	 52, 53
8386	 66, 68
8401	 52, 53
8402	 53
8403	 52, 53
8405	 59
8406	 58, 59
8407	 59
8408	 75
8409	 58, 59
8410	 94
8411	 70, 71
8412	 58, 59
8458	 64, 65
8459	 64, 65
8460	 70, 71
8461	 70, 71
8462	 64, 65
8464	 58, 59
8465	 58, 59
8466	 64, 65
8467	 64, 65
8468	 64, 65
8471	 59
8473	 64, 65
8475	 64, 65
8478	 71
8479	 70, 71
8480	 71
8484	 71
8485	 58, 59
8486	 58, 59
8488	 58, 59
8489	 64, 65
8494	 65
8496	 65
8498	 64, 65
8499	 64, 65
8505	 59
8506	 58, 59
8507	 59
8508	 75
8509	 58, 59
8511	 70, 71
8512	 58, 59
8559	 64, 65
8560	 70, 71
8561	 70, 71
8562	 64, 65
8564	 58, 59
8565	 58, 59

8566	 64, 65
8567	 64, 65
8568	 64, 65
8571	 59
8573	 64, 65
8575	 64, 65
8578	 71
8579	 70, 71
8580	 71
8584	 71
8585	 58, 59
8586	 58, 59
8588	 58, 59
8589	 64, 65
8594	 65
8596	 65
8598	 64, 65
8599	 64, 65
8686	 29
8689	 30
8690	 29
8693	 30
9001e	 25, 27
9001e200	 27
9002e	 27
9002e200	 27
9003e	 25, 27
9003e200	 27
9004e	 27
9004e200	 27
9009	 14, 66
9010	 14, 66, 67
9011	 14, 66, 67
9012	 31
9019	 14, 66, 67
9030B	 105
9031B	 105
9038B	 105
9039B	 105
9040B	 105
9041B	 105
9077	 14, 66, 68
9093	 14, 66, 68
9159	 26
9176B	 105
9177B	 105
9216	 101
9217	 101
9218	 101
9228	 95
9229	 95
9230	 95
9231	 95
9233	 95
9353	 91
9354	 91
9630	 91
11001	 25, 27
11003	 25, 28


