














Appendix

Table A1 Circuit Breaker Sizing (Feet)

Start-up

Application 40°F/7710°F Maintain*

Circuit breaker sizing (ft)

temperature | CB size 5XL1 | 8XL1 5XL2 8XL1 12XL2
(°F) (A) 120V | 120V | 208V 240V 277V 208 V 240V 277V 208 V 240V 277V
15 101 76 174 178 183 131 138 146 111 114 117
R 20 134 101 232 237 245 175 184 194 148 151 156
0 30 201 151 349 356 367 262 276 291 223 227 234
40 270 201 465 474 478 349 368 388 297 303 312
15 115 86 199 203 209 149 157 166 120 122 126
R 20 153 115 265 271 279 199 209 221 160 163 138
oF 30 230 172 398 406 419 298 314 331 239 244 252
40 270 210 470 490 530 370/399  390/420  420/443 | 319 326 336
15 134 100 232 237 244 173 182 192 126 129 133
R 20 178 133 309 315 325 231 243 257 169 172 177
20 30 270 200 464 473 488 346 365 385 253 258 266
40 270 210 470 490 530 370/462  390/486  420/513 | 340/349 344 355
15 160 119 278 283 292 206 217 229 142 145 150
10 20 214 159 370 378 390 275 290 306 190 194 200
30 270 210 470 490 530 370/416 390438  420/462 | 285 291 300
40 270 210 470 490 530 370/554  390/584  420/616 | 349/398  360/406  380/419
15 - - - - - 228 240 254 152 155 160
50°F 20 - - - - - 304 320 338 203 207 213
(buried) 30 - - - - - 457 481 507 304 310 320
40 - - - - - 609 641 676 405 414 427
15 - - - - - 272 286 302 169 172 178
65°F 20 - - - - - 362 381 402 225 230 237
(indoors
grease) 30 - - - - - 543 572 603 338 345 356
40 - - - - - 610 660 720 430 460 490

* When circuit breaker sizing is listed in:

* black type, the value is for applications with a 40°F maintain
 red jtalic type, the value is for applications with a 110°F maintain



Appendix

Table A2 Circuit Breaker Sizing (Meters)

Application 4°C/43°C Maintain*

Minimum Circuit breaker sizing (m)
start-up | BXL1 | 8xi 5XL2 8XL1 12XL2
temperature | CB size
(°C) (A) 120V | 120V | 208V 240V 277V 208V 240V 277V 208V 240V 277V
15 31 23 53 54 56 40 42 44 34 35 36
. 20 4 101 71 72 75 53 56 59 45 46 48
e 30 61 151 106 108 112 80 84 89 68 69 71
40 82 201 142 145 149 106 112 118 90 92 95
15 35 86 61 62 64 45 48 51 36 37 38
. 20 47 115 81 83 85 61 64 67 49 50 51
~18e 30 70 172 121 124 128 91 9% 101 73 74 77
40 82 210 143 149 162 113/122  119/128  128/135 97 99 102
15 4 100 7 72 74 53 56 59 39 39 4
i 20 54 133 9 96 99 70 74 78 51 52 54
e 30 82 200 141 144 149 106 111 117 77 79 81
40 82 210 143 149 162 113/141  119/148  128/156 | 104/106 105 108
15 49 119 85 86 89 63 66 70 43 44 46
o 20 65 159 113 115 119 84 88 93 58 59 61
30 82 210 143 149 162 113/127  119/134  128/141 87 89 91
40 82 210 143 149 162 113/169  119/178  128/188 | 104/121  110/124  116/128
15 - - - - - 70 73 77 46 47 49
10°C 20 - - - - - 93 98 103 62 63 65
(buried grease) | 30 - - - - - 139 147 155 93 95 98
40 - - - - - 186 195 206 124 126 130
15 - - - - - 83 87 92 52 53 54
18°C 20 - - - - - 110 116 123 69 70 72
(indoors
arease) 30 - - - - - 166 174 184 103 105 108
40 - - - - - 186 201 220 131 140 149

* When circuit breaker sizing is listed in:
* black type, the value is for applications with a 4°C maintain

« red italic type, the value is for applications with a 43°C maintain



Appendix

Table A3 Transformer Sizing (Amperes/foot)

Minimum start-up 5XL1 | 8XL1 5XL2 8XL1 12XL2
temperature (°F) 120V | 120V | 208V 240V 277V 208 V 240V 2717V 208 V 240V 277V
-20 0.119 0.159 0.069 0.067 0.065 0.092 0.087 0.082 0.108 0.106 0.102
0 0.105 0.139 0.060 0.059 0.057 0.080 0.076 0.072 0.100 0.098 0.095
20 0.090 0.120 0.052 0.051 0.049 0.069 0.066 0.062 0.095 0.093 0.090
40 0.075 0.101 0.043 0.042 0.041 0.058 0.055 0.052 0.084 0.083 0.080
50 - - - - - 0.053 0.050 0.047 0.079 0.077 0.075
65 - - - - - 0.044 0.042 0.040 0.072 0.070 0.067
Table A4 Transformer Sizing (Amperes/meter)

Minimum start-up 5XL1 | 8XL1 5XL2 8XL1 12XL2
temperature (°C) 120V | 120V | 208V 240V 277V 208V 240V 277V 208V 240V 277V
-20 0.391 0.521 0.226 0.221 0.215 0.301 0.286 0.270 0.354 0.347 0.336
-18 0.343 0.457 0.198 0.194 0.188 0.264 0.251 0.238 0.329 0.322 0.312
-7 0.294 0.394 0.170 0.166 0.161 0.227 0.216 0.205 0.311 0.305 0.296
4 0.246 | 0331 | 0142 0139 0.135 0.191 0.181 0.172 0.276 0.271 0.263
10 - - - - - 0.172 0.164 0.155 0.259 0.254 0.246
18 - - - - - 0.145 0.138 0.130 0.233 0.228 0.221




10 Installation and Inspection Record

Installation and Inspection Record
Facility

Test Date:

Circuit number:

Heating cable type:

Controllers:

Temperature setting:

Circuit length:

Commission

Inspection date:

Visual inspection

Confirm 30-mA ground-fault device (proper rating/function)

Visual inspection inside connection boxes for overheating, corrosion,
moisture, and other problems.

Proper electrical connection, ground, and bus wires insulated over
full length

Damaged or missing thermal insulation; damaged, missing, cracked
lagging or weatherproofing.

Covered end seals, splices, and tees properly labeled on insulation.

Check controllers for moisture, corrosion, setpoint, switch operation.

Insulation resistance test M-Ohms
Bus to braid (Test A) 500 Vdc

1000 Vdc

2500 Vdc
Braid to pipe (Test B) 500 Vdc

1000 Vdc

2500 Vdc

Circult length verification

Capacitance test: Circuit length (ft) = Capacitance (nF) x Capacitance factor
(x 3.28 =m)

Power check
Circuit voltage

Panel (Vac)
Circuit amps after 2 hours (Amps)
Pipe temperature (°F) (°C)

Power = (volts x amps after 2 hrs) / circuit length (watts/ft) (watts/m)

?
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