FUEL GAS PIPING FUEL GAS PIPING

TABLE 1215.2(27) TABLE 1215.2(28)
SCHEDULE 40 METALLIC PIPE [NFPA 54: TABLE 6.3.1(d)]* SEMI-RIGID COPPER TUBING [NFPA 54: TABLE 6.3.1(e)]2
= ' GAS: UNDILUTED PROPANE GAS: UNDILUTED PROPANE
INLET PRESSURE: 11.0 in. w.c. INLET PRESSURE: 10.0 psi
PRESSURE DROP: 0.5 in. w.c. PRESSURE DROP: 1.0 psi
SPECIFIC GRAVITY: 150 SPECIFIC GRAVITY: 1.50
INTENDED USE: PIPE SIZING BETWEEN SINGLE OR SECOND STAGE (LOW PRESSURE) REGULATOR AND APPLIANCE ~ INTENDED USE: TUBE SIZING BETWEEN FIRST STAGE (HIGH PRESSURE) REGULATOR AND SECOND STAGE (LOW PRESSURE) REGULATOR
i3 PIPE SIZE (inch) ' ‘ TUBE SIZE (inch)
N?;is'rn% % % 1 1% 1% 2 2% 3 4 T K&L: Va | Y | Y% | % | Y | 1 1% | 1% | 2
| | { Y6 Ya % Y T 1% 1% - -
ACTUAL: 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 - -
LENGTH OUTSIDE: . 0.375 | 0.500 . 0.625 . 0.750 . 0.875 . 1125 1.375 . 1.625 . 2125
(feet) CAPICATY R THOUGAMDS DF BTU.FER TOOR INSIDE:! 0.305 0.402 0.527 0.652 0.745 0.995 1245 1481 1959
10 291 608 1150 2350 3520 6790 10 800 19 100 39 000 LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR
20 200 418 787 1620 2420 4660 7430 13 100 26 800 10 | 513 1060 2150 3760 5330 11400 20500 32300 67 400
30 160 336 632 1300 1940 3750 5970 10 600 21 500 20 352 727 1480 2580 3670 7830 14 100 22 200 46 300
40 137 287 541 1110 1660 3210 5110 9030 18 400 30 283 584 1190 2080 2940 6290 11300 17 900 37200
50 122 255 480 985 1480 2840 4530 8000 16 300 40 242 200 1020 1780 2520 5180 0690 15300 31 800
60 ' 110 231 434 892 1340 2570 4100 | 7250 | 14800 50 215 443 011 1570 2230 4770 %590 13500 28 200
80 101 212 400 821 1230 2370 3770 6670 13 600 60 194 401 R16 1430 2020 4320 7780 12300 25600
100 94 197 372 163 I 140 2200 3510 6210 12 700 70 179 3169 751 1310 860 398() 7160 (1300 23500
125 89 |85 349 716 1070 2070 3290 5820 11900 80 166 343 699 1220 1730 3700 6660 10 500 21 900
150 84 175 330 677 1010 1950 3110 5500 11200 90 156 322 635 1150 1630 3470 6250 9850 20 500
175 ' 74 155 292 600 899 1730 2760 | 4880 | 9950 100 147 304 61Y 108D 1540) 3280 S000 9310 19 400
200 67 140 263 343 814 1570 2500 4420 9010 125 [ 131 270 549 959 1360 2910 5230 8250 17 200
250 62 129 243 500 749 [440) 2300 4060 8290 150 118 244 497 {69 1230 2630 4740 7470 15 600
300 58 120 227 465 697 | 340 2140 3780 7710 175 109 225 457 709 1130 2420) 4360 H880 14 300
350 51 107 201 412 618 1190 {900 3350 | 6840 200 101 2019 426 744 1060 2250 4060 6400 13 300
400 46 97 (82 373 560 1030 1720 3040 6190 250 90 183 377 659 03s 2000 3600 5670 11 800
450 42 %9 167 344 515 991 [S80 2790 5700 300 81 168 342 597 847 1810 3260 5140 10 700
500 40 83 156 320) 479 922 1470 2600 5300 350 75 155 314 549 779 | 660 3000 4730 9840
550 37 78 146 300 449 865 1380 2440 4970 400 70 144 292 511 725 1550 2790 4400 9160
600 35 13 138 283 424 817 1300 | 2300 | 4700 450 65 135 274 480 680 1450 2620 4130 8590
650 33 70 131 269 403 776 1240) 2190 4460 500 62 127 259 453 643 1370 2470 3900 8120
700 32 66 123 257 383 741 H180 2090 4260 550 59 121 246 430 610 1300 2350 3700 7710
750 30 64 120 246 368 709 1130 2000 4080 600 56 115 235 410 582 1240 2240 3530 7350
800 29 6] 113 236 354 631 1090 1920 3920 650 54 111 225 193 558 1190 2140 3380 7040
850 28 59 11 227 341 656 1050 1850 3770 700 51 106 216 378 536 1140 2060 3250 6770
900 27 57 107 220) 329 634 010 | 1790 | 3640 750 50 102 2% 364 516 1100 1980 3130 6520
950 26 55 104 213 319 013 97 1730 3530 800 [ A8 99 201 351 498 1060 1920 3020 6290
1000 25 53 100 206 309 595 948 1680 3420 850 46 96 195 340 482 1030 1850 2920 6090
1100 25 52 97 200 300 578 921 1630 3320 900 45 93 189 330 468 1000 1800 2840 5910
1200 24 50 95 195 292 562 895 1580 3230 950 44 90 183 320 454 970 1750 2750 5730
1300 23 | 48 | 90 185 277 | 534 | 80 | 1500 | 3070 1000 42 88 178 311 442 944 1700 2680 5580
1400 22 46 86 176 264 509 811 1430 2930 1100 | 4 | 83 | a6% | 296 420 896 1610 2540 5300
1500 21 44 82 169 253 487 177 1370 2800 1200 38 79 161 282 400 855 1540 2430 5050
1600 20 42 79 162 243 468 746 1320 2690 1300 37 76 155 270 383 819 1470 2320 4840
1700 19 40 76 156 234 451 719 1270 2590 1400 35 73 148 260 368 787 1420 2230 4650
1800 19 39 74 151 226 436 694 1230 | 2500 1500 34 70 143 250 355 758 1360 2150 4480
1900 18 38 71 146 219 422 672 1190 2420 1600 | 23 68 138 241 33 | 732 1320 2080 4330
2000 18 37 69 142 212 409 652 1150 2350 1700 32 66 134 234 331 708 1270 2010 4190
For SI units: 1 inch = 25 mm, | foot = 304.8 mm. 1000 British thermal units per hour = 0.293 kW, | inch water column = 0.249 kPa 1800 31 64 130 227 321 687 1240 1950 4060
* Table entries are rounded to 3 significant digits. 1900 30 62 126 220 312 667 1200 1890 3940
2000 29 60 122 214 304 648 1170 1840 3830
For Sl units: | inch =25 mm, 1 foot = 304.8 mm. 1000 British thermal units per hour = 0.293 kW, | pound-force per square inch = 6,.8947 kPa

Notes:
! Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products.
* Table entries are rounded to 3 significant digits.

il s This is a preview. Click here to purchase the full publication. S e i



https://www.normsplash.com/IAPMO/119833596/IAPMO-UPC-1?src=spdf

FUEL GAS PIPING

TABLE 1215.2(29)
SEMI-RIGID COPPER TUBING [NFPA 54: TABLE 6.3.1(f)]2' 3
= GAS: UNDILUTED PROPANE
INLET PRESSURE: 11.0 in. w.c.
PRESSURE DROP: 0.5 in. w.c.
SPECIFIC GRAVITY: 1.50
~ INTENDED USE:TUBE SIZING BETWEEN SINGLE OR SECOND STAGE (LOW PRESSURE) REGULATOR AND APPLIANCE

|

TUBE SIZE (inch)
Ya A 1% 54 Ya 1 1 14 2
NOMINAL: | - - | - -
% 4 % Y% % 1% 1% - -
ouT SIDE: 0.375 0.500 0.625 0.750 . 0.875 1.125 1.375 1.625 2.125
INSIDE:! . 0.305 0402 0527 0652 0745  0.995 1245 1481 1.959
LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR
10 45 a3 188 329 467 997 1800 2830 5890
20 31 64 129 226 321 685 1230 1950 4050
30 25 51 104 182 258 550 991 1560 3250
40 21 14 {0 155 220 471 Q48 1340 2780
50 19 1y 79 |38 195 417 752 1180 2470
60 17 35 7] 125 177 178 681 | 1070 | 2240
70 16 32 b6 115 163 348 626 988 2060
80 15 30) 61 107 152 124 583 919 1910
00 14 28 57 100 142 304 547 862 1800
100 13 27 54 05 134 287 517 814 1700
125 R 24 48 84 119 254 a8 | 722 | 50D
150 10 21 44 76 |08 230 415 654 1360
175 NA 20 40 70 99 212 182 602 1250
200 NA 18 37 65 92 197 155 560 1170
250 NA 16 33 58 82 175 315 496 1030
300 NA (5 3() 52 74 |58 285 449 936
350 NA 14 28 4% HR 146 262 414 861
400 NA 13 26 45 63 136 244 385 801
450 NA 12 M 42 6l 127 229 36l 752
500 NA 11 23 40 56 120 216 341 710
550 NA 11 22 38 53 114 205 324 674
600 NA 1) 2) 36 51 109 196 309 643
650 NA NA 20 4 49 104 188 296 616
700 NA NA 19 33 47 1) 150 284 592
750 NA NA 18 32 43 96 174 274 570
800 | NA NA I8 3l 44 93 168 | 264 551
850 NA NA 17 30 42 90 162 256 533
900 NA NA 17 29 41 87 157 248 517
950 NA NA 16 28 40 85 153 241 502
1000 NA NA 16 27 39 83 149 234 488
1100 | NA NA | 15 2% | ar | 141 | 223 464
1200 NA NA 14 25 35 i 135 212 442
1300 NA NA 14 24 34 72 129 203 423
1400 NA NA 13 23 32 69 124 195 407
1500 NA NA 13 22 31 66 119 188 392
1600 NA NA 12 21 30 64 115 182 378
1700 NA NA 12 20 29 62 112 176 366
1800 NA NA 11 20 28 60 108 170 355
1900 NA NA 11 19 27 58 105 166 345
2000 NA NA 11 19 27 57 102 161 335

For Sl units: | inch =25 mm, | foot = 304.8 mm. 1000 British thermal units per hour = 0.293 kW, 1 inch water column = 0.249 kPa
Notes:

Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products.
Table entries are rounded to 3 significant digits.

i
* NA means a flow of less than 10 000 Buwh (2.93 kW).
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FUEL GAS PIPING

TABLE 1215.2(30)
SEMI-RIGID COPPER TUBING [NFPA 54: TABLE 6.3.1(g)]2
GAS: UNDILUTED PROPANE
INLET PRESSURE: .2.0 psi
PRESSURE DROP: 1.0 psi
SPECIFIC GRAVITY: 1.50

~ INTENDED USE: TUBE SIZING BETWEEN 2 PSIG SERVICE AND LINE PRESSURE REGULATOR

TUBE SIZE (inch)
Va Yo 4 5% B 1 1% 1% 2
NOMINAL: | - - - | - |
% % % % % 1% 1% = -
OUTSIDE: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125
INSIDE:! 0305 0402 0527 0652 0745 0995 1245 1481 1959
LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR
10 413 852 1730 3030 4300 9170 16 500 26 000 54 200
20 284 585 1190 2080 2950 6310 11400 17 900 37 300
30 228 470 956 1670 2370 5060 9120 14 400 29 900
40 195 402 RIR 1430 2030 4330 78010 12 300 25 600
50 173 356 7125 270 180D 3840 6920 |0 900 22 700
60 157 323 657 1150 1630 4810 (270 9880 20 600
70 144 297 603 | 060 1500 3200 5761 2090 18 900
80 134 276 362 983 1390) 268() 5360 3450 17 600
90 126 259 528 922 1310 2790 5030 7930 16 500
100 119 245 498 871 1240 2640 4750 7490 15 600
125 T 217 442 772 1100 2340 4210 5640 13800
150 95 | 97 400 700 092 2120 3820 5020 12 500
175 88 | &1 368 644 913 1950) 3510 3540 11500
200 82 168 343 599 NdY 1810 3270 5150 10 700
250 12 149 304 531 733 1610 29010 4560 9510
300 66 135 275 481 682 1460 2620 4140 8610
350 60 124 253 442 628 IRE] 2410 3800 7920
400 56 116 235 411 584 1250 2250 3540 7370
450 53 109 221 386 548 1170 2110 3320 6920
500 50 103 209 365 517 110 1991) 3140 6530
550 47 97 198 346 491 1050 1890) 2080 6210
600 45 93 189 330 469 1000 | 800 2840 5920
650 43 9 181 316 449 959 1730 2720 5670
700 41 86 174 304 431 921 1660 2620 5450
750 40 82 168 293 415 %88 1600 2520 5250
800 39 X0 162 283 401 857 1540 2430 5070
8350 37 77 157 274 388 829 1490 2350 4900
900 36 75 152 265 376 804 1450 2280 4750
950 35 72 147 258 366 781 1410 2220 4620
1000 34 71 143 251 356 760 1370 2160 4490
1100 32 | & | 136 | 23% | 338 721 1300 2050 4270
1200 31 64 130 227 322 688 1240 1950 4070
1300 30 61 124 217 309 659 1190 1870 3900
1400 28 59 120 209 296 633 1140 1800 3740
1500 27 30 115 201 286 610 1100 1730 3610
1600 26 55 111 194 276 589 1060 1670 3480
1700 26 53 108 188 267 570 1030 1620 3370
1800 25 51 104 182 259 553 1000 1570 3270
1900 24 50 101 177 251 537 966 1520 3170
2000 23 48 99 172 244 522 940 1480 3090

For Sl units: | inch =25 mm, 1 foot = 304.8 mm, 1000 British thermal units per hour = 0.293 kW, 1 pound-force per square inch = 6.8947 kPa
Notes:

' Table capacities are based on Type K copper tubing inside diameter (shown). which has the smallest inside diameter of the copper tubing products.
® Table entries are rounded to 3 significant digits.
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FUEL GAS PIPING FUEL GAS PIPING

TABLE 1215.2(31) TABLE 1215.2(32)
CORRUGATED STAINLESS STEEL TUBING (CSST) [NFPA 54: TABLE 6.3.1(h)]1' 2 CORRUGATED STAINLESS STEEL TUBING (CSST) [NFPA 54: TABLE 6.3.1(i)]" 2.3.4
— GAS: UNDILUTED PROPANE GAS: UNDILUTED PROPANE
INLET PRESSURE: 11.0 In. w.c. INLET PRESSURE: 2.0 psi
PRESSURE DROP: 0.5 in. w.c. PRESSURE DROP: 1.0 psi

SPECIFIC GRAVITY: 150 SPECIFIC GRAVITY: 1.50

|_____munﬁu7_—_7 USE: CSST SIZING BETWEEN SINGLE OR SECOND STAGE (LOW PRESSUR anééuﬁrbﬁ AND APPLIANCE SHUTOFF VALVE _ INTENDED USE: CSST SIZING BETWEEN 2 PSIG ssﬂﬁcemmﬂﬁass""unt REGULATOR
TUBE SIZE (EHD)® | TUBE SIZE (EHD)®
FLOW DESIGNATION: 13 15 18 19 23 25 30 3 37 39 46 48 60 62 FLOW DESIGNATION: 13 15 18 19 23 25 30 31 37 39 46 48 60 62
. LENGTH (feet) CAPACITY INTHOUSANDS OF BTU PER HOUR LENGTH (feet) ' CAPACITY INTHOUSANDS OF BTU PER HOUR
5 72 99 181 211 | 355 | 426 744 863 1420 | 1638 2830 3270 5780 65_50 10 426 S58 927 1110 1740 2170 4100 4720 7130 7958 15200 16800 29400 34200
10 50| 69 | 129 150 | 254 | 303 | 521 605 971 1179 1990 2320 4110 4640 25 262 347 591 701 | 1120 @ 1380 2560 @ 2950 4560 5147 9550 10700 18800 21 700
15 39 55 104 121 | 208 | 248 | 422 490 775 | 972 | 1620 1900 3370 3790 30 238 316 540 640 1030 1270 2330 2690 4180 4719 8710 9790 17200 19800
20 34 49 9] 106 | 183 | 216 | 365 425 661 | 847 1400 1650 2930 3290 40 203 271 469 554 896 1100 2010 2320 3630 4116 7530 8500 14900 17200
25 30 | 42 82 94 | 164 | 192 | 325 | 3719 583 762 1250 1480 2630 2940 50 181 243 420 496 806 986 1790 2070 3260 3702 6730 7610 13400 15400
30 28139 | N 87 151 177 | 297 344 5_28 698 1140 1350 2400 2680 75 147 196 344 406 663 809 1460 1690 2680 3033 5480 6230 11000 12600
40 23 | 33 64 74 131 153 | 256 297 449 610 OR88 1170 2090 2330 20 0 g 11 107 643 768 1410 1630 2590 2961 S300 6040 0 600 00
50 20 30 58 66 | 118 | 137 (227« 265 397 548 884 | 1050 | 1870 | 2080 R Y B e L k| .t aees | a : T e
JAIs : ' - 5 : oill| s 100 124 | 169 298 350 578 703 1260 1450 2330 2662 4740 5410 9530 10900
60 19 26 53 60°. 407 126 | 207 . 24) 3594 502 803 961 1710 1900 150 101 | 137 245 287 477 ' 575 1020 1180 1910 2195 3860 443D 7810 8890
70 17 25 49 57 99 117 191 222 330 466 745 890 1590 1760 200 86 | 118 213 248 ' 415 | 501 | 880 1020 1660 1915 3340 1840 6780 7710
8 |E|ahpl e n e a | i e | a | IR
| s A oo 2 " el 7 - 300 69 | 96 173 203 343 | 411 716 829 1360 1578 27200 3150 | 5560 | 6300
100 141 20 41 47 85 98 159 186 270 393 621 746 1330 1480 400 60 | 82 181 175 | 298 | 355 .|.616 716 1160 1376 2350 2730 4830 5460
150 11 15 31 36 66 75 123 143 217 324 506 611 1090 1210 500 §3 | 72 135 1S58 | 268 | 319 | 550 638 1030 1237 2100 2450) 4330 4880
200 Y 14 28 33 60 69 112 129 183 283 438 531 048 1050 = = IR A W N =X TP -
250 R 12 25 30 53 61 99 117 163 254 190 476 850 934 ;(:‘t:):.umls. | foot = 304.8 mm, 1004 British thermal units per hour = 0.293 kW, | pound-force per square inch = 6.8947 kPa
300 8 11 23 26 510) 57 90 107 147 234 357 434 771 854 1 :

Table does not include effect of pressure drop scross the line regulator. Where regulator loss exceeds 0.5 psi (3.4 kPa) [based on 13 inch water column (3.2
For SI units: 1 foot = 304.8 muy, 1000 British thermal nnits per hour =0.293 kW, | inch water column = 0.249 kPa

kPa) outlet pressure], DO NOT USE THIS TABLE. Consult with regulawr manufaciurer for pressure drops and capacity factors. Pressure drops across a reg-
Notes:

ulator are capable of varying with flow rate,

L

' Table includes losses for four 90 degree (1.57 md) bends and two end fittings. Tubing runs with larger numbers of bends, fittings, or both shall be increased by CAUTION: Capacities shown in table are capable ol exceeding the maximum capacity for a selected regulator. Consult with regulator or tubing manufacturer

an equivalent length of tubig 1o the (ollowing equation: L = 1.3 o, where L s additiomal length (10 of wubuig and n 15 the number of additional fittings, bends, for guidance.
or both, 3

2 = 3
= Table entries are rounded (0 3 sqgmiticant digis

Table includes losses for four 90 degree (1.57 rad) bends and two end fittings. Tubing runs with larger numbers of bends, fintings. or both shall be increased by

an equivalent length of tubing to the {ollowing equation: L = 1.3 n, where L 1s additional length (1) of tubing and n 1s the number ol additional fitings, bends,
* EHD = Equivalent Hydraulic Diameter, which 1s a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, or both.

the greater the gas capacity of the whing * Table entries are rounded to 3 signitican digits
EHD = Equivalent Hydraulic Diameter, which 1s 8 measure of the relative hydruulic efficiency between different tubing sizes. The greater the value of EHD,
the greater the gas capacity of the tubing

2051 UNIFORM PLUMBING CODE This is a preview. Click here to purchase the full publication.
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FUEL GAS PIPING FUEL GAS PIPING

TABLE 1215.2(33) TABLE 1215.2(34)
CORRUGATED STAINLESS STEEL TUBING (CSST) [NFPA 54: TABLE 6.3.1(])]1' 2,3,4 POLYETHYLENE PLASTIC PIPE [NFPA 54: TABLE 6.3.1(k)]*
GAS: UNDILUTED PROPANE GAS: UNDILUTED PROPANE
INLET PRESSURE: 5.0 psi INLET PRESSURE: I 11.0 in. w.c.
PRESSURE DROP: 3.5 psi PRESSURE DROP: 0.5 in. w.c.
SPECIFIC GRAVITY: 1.50 SPECIFIC GRAVITY: 150
| TUBE SIZE (EHD)® | INTENDED USE: PE PIPE SIZING BETWEEN INTEGRAL SECOND-STAGE REGULATOR AT TANK OR SECOND-STAGE
FLOWDESIGNATION: 13 15 18 19 23 25 30 31 37 39 a6 48 60 | 62 (LOW PRESSURE) REGULATOR AND BUILDING
LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR PIPE SIZE (inch)
10 826 1070 1710 2060 3150 4000 7830 8950 13100 14441 28600 31200 54400 | 63 800 NOMINAL OD: L " i , i s _ 2 | 3 _ -
25 509 664 1090 1310 2040 2550 4860 5600 8400 | 9339 18000 19900 34700 40400 DESIGNATION: SDR 9.3 SDR 11 SDR 11 SDR 10 SDR 11 SDR 1 SDR 11 SDR 11
30 461 603 999 1190 1870 2340 4430 5100 7680 & 8564 16400 18200 31700 @ 36900 ACTUAL ID: 0.660 ' 0.860 ' 1077 ' 1.328 1.554 ' 1.943 ' 2.864 3.682
S0 332 46 77 926 1460 1820 3410 3930 5990 | 6717 12700 14100 24700 | 28 600 oo SNCTERORGEDra A s
! - - coia s 5 - - e 10 340 680 1230 2130 3210 5770 16 000 30900
75 284 | 376 | 637 757 | 1210 1490 2770 3190 4920 | 5539 10300 11600 20300 | 23400 20 233 468 844 1460 2210 3970 11 000 21 200
80 275 | 363 | 618 731 1170 1450 2680 3090 4770 @ 5372 9990 11200 19600 @ 22700 30 187 375 677 1170 1770 3180 8810 17 000
100 243 324 | 553 656 1050 1300 2390 2760 4280 | 4830 8930 10000 17600 @ 20300 40 160 371 S8R0 1000 1520 2730 7540 14 600
150 196 262 453 535 866 1060 1940 2240 3510 3983 7270 8210 14400 16600 50 142 285 514 RO() 1340 247() 6680 12 900
200 lh” J.Th _““‘ ‘“"!4 _N‘f‘ ”.1_1. ll"i}':” I‘J_;[? _"Hﬁ” 114?-1 h:"”.] 7130 12 500 14 400 60 129 :-;\ 466 87 ]22“ ?_ILJ” DHSD ll ‘700
250 150 202 352 415 6749 R28 1490 1730 | 2740 il24 5620 6390 11200 @ 12900 70 119 237 428 742 1120 2000 5570 10 800
300 136 183 322 379 622 157 1360 | 1570 | 2510 2865 5120 5840 10300 11700 80 110 22] 198 690 1040 1870 5180 10 000
400 117 138 279 328 342 657 1170 1360 ¢ 2180  249% 4430 5070 8920 10 200 90 103 207 374 648 078 1760 4860 9400
500 104 140 251 294 488 589 | 1050 | 1210 | 1950 A 2247 3960 4540 8000 9110 100 _ 98 196 333 612 624 166(0) 4590 _ 8900
For SI units: 1 foot=304.8 mm, 1000 British thermal umits per hour = 0,293 kW. 1 pound-force per square inch = 6.8947 kPa 125 87 173 313 342 819 1470 4070 7900
Notes: 150 78 157 284 491 742 1330 690 7130
! Table does not include cffcct of pressure drop scross the line regulator. Where regulator loss exceeds 0.5 psi (3.4 kPa) [based on 13 inch water column (3.2 175 72 147:' 261 452 f“—j’ 1230 3390 6560
kPa) outlet pressure], DO NOT USE THIS TABLE. Consult with regulator manufaciurer for pressure drops and capacity factors. Pressure drops across a reg- 200 67 135 243 420 635 1140 3160 6100
ulator are capable of varying with flow rate. 250 60 119 215 373 563 1010 2500 _ 5410
2 CAUTION: Capacities shown in table are capable of exceeding the maximum capacity for u selected regulator. Consult with regulator or tubing manufacturer 300 54 108 195 338 310 916 2530 4900
for guidance. 350 50 99 179 i1l 469 843 2330 4510
* Table includes losses for four 90 degree (1.57 rad) bends and two end fittings. Tubing runs with larger numbers of bends, fittings, or both shall be increased 400 46 92 167 289 436 784 2170 4190
by an equivalent length of tubing to the following equation: L = 1.3 n, where L 15 addinonal length (1) of wibing and n s the number of additional fittings, bends, 450 43 87 157 271 409 7136 2040 3930
or both. 500 4] 82 |48 256 IR7 695 1920 3720
* Table entries are rounded to 3 significant digils For Sl units: | inch =25 mm, | foot = 304.8 mm, 1000 British theymal wnits per hour = 0.293 kKW, | inch water column = 0.249 kPg
7 EHD = Equivalent Hydraulic Dismeter, which is a measure of the relotive hyvdraulic efhciency between difterent wibing sizes. The greater the value of EHD, * Table entries are rounded to 3 significant digits
the greater the gas capacity of the tubing
L s This is a preview. Click here to purchase the full publication. B s b B
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FUEL GAS PIPING

TABLE 1215.2(35)
POLYETHYLENE PLASTIC PIPE [NFPA 54: TABLE 6.3.1(1)]*

GAS: UNDILUTED PROPANE

INLET PRESSURE: 2.0 psi
PRESSURE DROP: 1.0 psi
SPECIFIC GRAVITY: 1.50
| INTENDED USE: PE PIPE SIZING BETWEEN 2 PSI SERVICE REGULATOR AND LINE PRESSURE REGULATOR

PIPE SIZE (inch)
NOMINAL OD: h Y 1 1 1% 2 3
DESIGNATION:  SDR 9.3 SDR1T  SDR11  SDR10 SDR11  SDR1  SDRM
ACTUALID: 0.660 0.860 1.077 1.328 1.554 ' 1.943 2.864
LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR
10 ' 3130 6260 11 300 19 600 29 500 53 100 147 000
20 2150 4300 7760 13 400 20 300 36 500 101 000
30 1730 3450 6230 10 800 16 300 29 300 81100
40 1480 2060 5330 9240 14 000 25100 69 400
50 1310 2620 4730 R190 12 400 22 200 61 500
60 1190 2370 4280 7420 11 200 20) 100 55 700
70 [ (190) 2180 3940) 6830 10 300 18 SO0 51 300
80 1010 2030 3670 6350 9590 17 200 47 700
90 952 1910 3440 596() 9000 16 200 44 700
100 809 |ROO 3250) 5630 R500) 15 300) 42 300
125 ' 797 1600 2880 4990 7530 13500 | 37500
150 722 450 2610 4520 6830 12 300 33900
175 664 1330) 2400 4160 6280 11 300 31200
200 618 1240 2230 1870 5840 10 500 29 000
250 548 1100 1980) 3430 S180 9300 25700
300 496 994 1790 3110 4690 8430 | 23300
350 457 014 1650 2860 43120 7760 21 500
400 425 851 1530 2660 4020 7220) 12 000
450 399 798 1 440 2500 3770 6770 18 700
500 377 754 1360 236() 3564) 6390 17 700
550 358 716 1290 2240 338() 6070 | 16800
600 4] 683 | 230) 2140 122() 5790 16 000
650 327 654 11%0 2040 3090 5550 15 400
700 114 628 1130 1960 2970 333() 14 700
750 302 603 1090 1890 2860 5140 14 200
800 292 585 1050 1830 2760 960 | 13700
850 283 566 1020 1770 2670 4800 13 300
900 274 549 990 1710 2590 4650 12 900
950 266 533 961 1670 2520 4520 12 500
1000 259 518 935 1620 2450 4400 12 200
1100 246 ' 492 ' 888 | 1540 2320 4170 11 500
1200 234 470 847 1470 2220 3980 11 000
1300 225 450 811 1410 2120 3810 10 600
1400 216 432 779 1350 2040 3660 10 100
1500 208 416 751 1300 1960 3530 9760
1600 201 ' 402 725 L1260 1900 3410 9430
1700 194 389 702 1220 1840 3300 9130
1800 188 377 680 1180 1780 3200 8850
1900 183 366 661 1140 1730 3110 8590
2000 178 356 643 1110 1680 3020 8360

For SI units: 1 inch = 25 mm. | foot = 304,8 mm. 1000 British thermal units per hour = 0.293 kW, 1 pound-force per square inch = 6.8947 kPa
* Table entries are rounded to 3 significant digits,

2021 UNIFORM PLUMBING CODE

4
SDR 11
3.682

284 000
195 000
157 000
134 100
119 000
108 000
99 100
92 200
86 500
81 700
72 400
65 600
60 300
56 100
49 800
45 100
41 500
38 600
36 200
34 200
32 500
31 000
29 700
28 500
27 500
26 500
25 700
24 900
24 200
23 500
22 300
21300
20 400
19 600
18 900
18 200
17 600
17 100
16 600
16 200

FUEL GAS PIPING

TABLE 1215.2(36)
POLYETHYLENE PLASTIC TUBING [NFPA 54: TABLE 6.3.1(!’1\)]2
GAS: UNDILUTED PROPANE
INLET PRESSURE: 11.0 in. w.c.
PRESSURE DROP: 0.5 in. w.c.
SPECIFIC GRAVITY: 1.50
INTENDED USE: SIZING BETWEEN INTEGRAL
2-STAGE REGULATOR AT TANK OR SECOND-STAGE
(LOW-PRESSURE REGULATOR) AND THE BUILDING
PLASTIC TUBING SIZE (CTS)' (inch)

NOMINAL OD: % 1
DESIGNATION: SDR7 ' SDR 11
ACTUAL ID: 0.445 0.927

LENGTH (feet) ' CAPACITY IN THOUSANDS OF BTU PER HOUR
10 121 828
20 83 569
30 67 457
() 37 191
50 5] 347
Byl 40 314
70 42 289
80 19 269
00 37 252
100 35 238
125 3l 211
150) 28 19]
173 26 176
200 24 164
223 22 154
250 2] 145
275 20 |38
300 19 132
350 b 12
300 16 113
4310) B 16
S06 |5 1O

For SI untts: | inch = 25 mum. | Foot = 304 8 m, 1000 British thermal units per
hour = 0,293 KW, 1 mch water column = 0,249 kPa

Notes:
! CTS = Copper tube size.
? Table entries are rounded to 3 significant digits.

This is a preview. Click here to purchase the full publication.
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CHAPTER 13
HEALTH CARE FACILITIES AND MEDICAL GAS AND MEDICAL VACUUM SYSTEMS

Part | - General Requirements.

| 1301.0 General Requirements.

1301.1 Applicability. This chapter applies to the special fix-

tures and systems in health care facilities; the special plumb-

ing requirements for such facilities; and the installation,

testing, and verification of Categories 1, 2, and 3 medical gas

and medical vacuum piping systems, except as otherwise

indicated in this chapter, from the central supply system to

the station outlets or inlets in hospitals, clinics, and other

health care facilities. Other plumbing in such facilities shall

comply with other applicable sections of this code. For Cat-

egory 3 medical gas systems, only oxygen and nitrous oxide

shall be used.

1301.2 Where Not Applicable. This chapter does not apply

to the following except as otherwise addressed in this chapter:

(1) Cylinder and container management, storage, and reserve
requirements

(2) Bulk supply systems

(3) Electrical connections and requirements

(4) Motor requirements and controls

(5) Systems having nonstandard operating pressures

(6) Waste anesthetic gas disposal (WAGD) systems

(7) Surface-mounted medical gas rail systems

(8) Breathing air replenishment (BAR) systems

(9) Portable compressed gas systems

(10) Medical support gas systems

(11) Gas-powered device supply systems

(12) Scavenging systems

1301.3 Conflict of Requirements. The requirements of
this chapter shall not be interpreted to conflict with the
requirements of NFPA 99. For requirements of portions of
medical gas and vacuum systems not addressed in this chap-
ter or medical gas and vacuum systems beyond the scope of
this chapter refer to NFPA 99.

») 1301.4 Where Required. Construction and equipment

requirements shall be applied only to new construction and
new equipment, except as modified in individual sections of
this chapter. [NFPA 99:1.3.2]

)) 1301.5 Existing Systems. Only the altered, renovated, or

modernized portion of an existing system or individual com-
ponent shall be required to meet the installation and equip-
ment requirements stated in this code. If the alteration,
| renovation, or modernization adversely impacts the existing
performance requirements of a system or component, addi-
tional upgrading shall be required. An existing system that is
not in strict compliance with the provisions of this code shall
be permitted to be continued in use, unless the Authority Hav-
ing Jurisdiction has determined that such use constitutes a dis-
tinct hazard to life. [NFPA 99:1.3.2.1 — 1.3.2.3]
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1302.0 Design Requirements.

1302.1 Risk Categories. Activities, systems, or equipment |

shall be designed to meet Category | through Category 4
requirements, as detailed in this chapter. [NFPA 99:4.1]

1302.1.1 Processes and Operations. The health
care facility’s governing body shall establish the
processes and operations that are planned for the health

care facility. [NFPA 99:4.2.1]

1302.1.1.1 Risk Categories. The governing body
shall conduct risk assessments and shall determine
risk categories based on the character of the
processes and operations conducted in the health
care facility. [NFPA 99:4.2.1.1]
1302.1.2 Risk Assessment. Risk categories shall be
classified by the health care facility’s governing body by
following and documenting a defined risk assessment
procedure. [NFPA 99:4.2 2]
1302.1.2.1 Documents to the Authority Hav-
ing Jurisdiction. Where required by the Author-
ity Having Jurisdiction (AHJ), the risk assessment
shall be provided to the AHJ for review based on the
character of the processes and operations conducted
in the health care facility. [NFPA 99:4.2.2.1]

1302.1.3 Documented Risk Assessment. A docu-
mented risk assessment shall not be required where Cat-
egory | is selected. [NFPA 99:4.2.3]

1302.2 Patient Care Spaces. The health care facility’s

governing body or its designee shall establish the following

areas in accordance with the type of patient care anticipated

(see definition of patient care space in Chapter 2):

(1) Category | spaces

(2) Category 2 spaces

(3) Category 3 spaces

(4) Category 4 spaces [NFPA 99:1.3.4.1]

1302.3 Anesthesia. It shall be the responsibility of the

«

«

health care facility’s governing body to designate anesthetiz- |

ing locations. [NFPA 99:1.3.4.2]
1302.4 Wet Procedure Locations. It shall be the respon-

sibility of the health care facility’s governing body to desig- |

nate wet procedure locations. [NFPA 99:1.3.4.3]

1303.0 Health Care Facilities.

1303.1 Drinking Fountain Control Valves. Drinking
fountain control valves shall be flush-mounted or fully
recessed where installed in corridors or other areas where
patients are transported on a gurney, bed, or wheelchair.

1303.2 Psychiatric Patient Rooms. Piping and drain
traps in psychiatric patient rooms shall be concealed. Fixtures
and fittings shall be pass :

HEALTH CARE FACILITIES AND MEDICAL GAS AND MEDICAL VACUUM SYSTEMS

1303.3 Locations for Ice Storage. Ice makers or ice stor-
age containers shall be located in nursing stations or similarly
supervised areas to minimize potential contamination.

1303.4 Sterilizers and Bedpan Steamers. Sterilizers
and bedpan steamers shall be installed in accordance with the

manufacturer’s installation instructions and comply with Sec-
tion 1303.4.1 and Section 1303.4.2.

1303.4.1 Drainage Connections. Sterilizers and
bedpan steamers shall be connected to the sanitary
drainage system through an air gap in accordance with
Section 801.2. The size of indirect waste piping shall be
not less than the size of the drain connection on the fix-
ture. Each such indirect waste pipe shall not exceed 15
feet (4572 mm) in length and shall be separately piped to
a receptor. Such receptors shall be located in the same
room as the equipment served. Except for bedpan steam-
ers, such indirect waste pipes shall not require traps. A
trap having a seal of not less than 3 inches (76 mm) shall
be provided in the indirect waste pipe for a bedpan
steamer.

1303.4.2 Vapor Vents and Stacks. Where a steril-
izer or bedpan steamer has provision for a vapor vent and
such a vent is required by the manufacturer. the vent shall
be extended to the outdoors above the roof. Sterilizer and
bedpan steamer vapor vents shall be installed in accor-
dance with the manufacturer’s installation instructions
and shall not be connected to a drainage system vent.

1303.5 Aspirators. Provisions for aspirators or other water-
supplied suction devices shall be installed with the specitic
approval of the Authority Having Jurisdiction. Where aspi-
rators are used for removing body fluids, they shall include a
collection container to collect liquids and solid particles.
Aspirators shall indirectly discharge to the sanitary drainage
system through an air gap in accordance with Section 806.1.
The potable water supply to an aspirator shall be protected
by a vacuum breaker or equivalent backflow protection
device in accordance with Section 603.5.9.

1303.6 Drains. Drains shall be installed on dryers, after-
coolers, separators, and receivers.

1303.7 Clinical Sinks. Clinical sinks shall be installed in
accordance with the manufacturer’s installation instructions
and shall comply with Section 1303.7.1.

1303.7.1 Drainage Connection. Clinical sinks shall
be directly connected to the sanitary drainage system and
shall be provided with approved flushing devices
installed in accordance with Section 413.1.

1303.8 Water Supply for Hospitals. Hospitals shall be
provided with not less than two approved potable water
sources that are installed in such a manner as to prevent the
interruption of water service.

1303.9 Work Performed in Occupied Healthcare
Facilities. In existing, occupied, inpatient healthcare facili-
ties, all plumbing systems installation and remodel work shall

be performed by personnel certified in accordance with
ASSE/IAPMO 12010, ASSE/IAPMO 12030 and
A » ADA() (1 A41)

i
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1304.0 Medical Gas and Medical Vacuum Piping Sys-
tems.

1304.1 General. The installation of medical gas and med-
ical vacuum piping systems shall comply with the require-
ments of this chapter.

1304.2 Certification of Systems. Certification of med-
ical gas and vacuum systems shall comply with the require-
ments of Section 1306.0.

1304.3 Construction Documents. Before a medical gas
or medical vacuum system is installed or altered in a hospi-
tal, medical facility, or clinic, duplicate construction docu-
ments shall be filed with the Authority Having Jurisdiction.
Approval of the plans shall be obtained before issuance of a
permit by the Authority Having Jurisdiction.

1304.3.1 Requirements. Construction documents

shall show the following:

(1) Plot plan of the site, drawn to scale, indicating the
location of existing or new cylinder storage areas,
property lines. driveways, and existing or proposed
buildings.

(2) Piping layout of the proposed piping system or alter-
ation, including alarms, valves, the origin of gases,
user outlets, and user inlets. The demand and loading
of piping, existing or future, shall also be indicated.

(3) Complete specification of matenals.

1304.4 Extent of Work. Construction documents submitted
to the Authority Having Jurisdiction shall clearly indicate the
nature and extent of the work proposed and shall show in
detail that such work will be in accordance with the provi-
sions of this chapter.

1304.5 Record. A record of as-built plans and valve iden-
tification records shall remain on the site.

1305.0 System Performance.

1305.1 Required Operating Pressures. Medical gas and
vacuum systems shall be capable of delivering service in the
pressurc ranges listed in Table 1305.1.

1305.2 Minimum Flow Rates. Medical gas and vacuum

systems shall be capable of supplying the flow rates listed in
Table 1305.2.

1305.3 Minimum Station Outlets and Inlets. Station

outlets and inlets for medical gas and vacuum systems shall
be provided as listed in Table 1305.3.

1306.0 System Certification.

1306.1 Certification. Prior to a medical gas or vacuum sys-
tem being placed in service, such system shall be certified in
accordance with Section 1306.2.

1306.2 Certification Tests. Certification tests, verified and

attested to by the certification agency, shall include the fol-

lowing:

(1) Verifying in accordance with the installation require-
ments.

(2) Testing and checking for leakage, correct zoning, and
identification of control valves.
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HEALTH CARE FACILITIES AND MEDICAL GAS AND MEDICAL VACUUM SYSTEMS

TABLE 1305.1
STANDARD DESIGNATION COLORS AND OPERATING PRESSURES FOR GAS AND VACUUM SYSTEMS

[NFPA 99: TABLE 5.1.11]
i ool i (aAcxg%ﬁngi TEXT) N neasre,

Medical air Med Air Yellow/black 50-55 psi
Carbon dioxide | CO; Gray/black or gray/white 50-55 psi
Helium ' He Brown/white 50-55 psi
Nitrogen - N, Black/white 160185 psi
Nitrous oxide - N,O Blue/white 50-55 psi
Oxygen | 0, Green/white or white/green 50-55 psi
Oxygen/carbon dioxide mixtures 'Oz,fCOI n% (n="% of CO;_). Green/white 50-55 psi
Medical-surgical vacuum ' Med Vac White/black 15 inch 10 30 inch HgV
Waste anesthetic gas disposal WAGD Violet/white 'Varies with system type

Other mixtures Gas A% / Gas B%

Nonmedical air (Category 3
gas-powered device)
Nonmedical and Category 3 vacuum -
Laboratory air

Laboratory vacuum —
Instrument air —
For SI units: | pound-force per squure inch

(3) Checking for identification and labeling of pipelines, st-
tion outlets, and control valves

(4) Testing for cross-connection, flow rate, system pressure
drop, and system performiance.

(5) Functional testing of pressure relief valves and salety
valves.

(6) Functional testing of sources of supply

(7) Functional testing of alarm systems, including accuracy
of system components.

(8) Purge flushing of system and filling with specific source
gases.

(9) Testing for purity and cleanliness of source gases.

(10) Testing for specific gas identity at each station outlet.

1306.3 Report Items. A report that includes the specific
items addressed in Section 1306.2, and other information
required by this chapter, shall be delivered to the Authority
Having Jurisdiction prior to acceptance of the system.

1306.4 Components. Functioning of alarm components
shall be verified in accordance with the testing and monitor-
ing requirements of the manufacturer and the Authority Hav-
ing Jurisdiction.

Part Il - Category 1 Piped Gas
and Vacuum Systems.

1307.0 Central Supply Systems.

1307.1 Terms. Where the terms medical gas or medical sup-
port gas occur, the provisions shall apply to all piped systems
for oxygen, nitrous oxide, medical air, carbon dioxide,
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06,8947 kPu, | meh of mercury vacuum (HgV) -

Colors as above; major gas for back-

; . None
ground/minor gas for text
Yellow-and-white diagonal stripe/black None
White-and-hlack dhagonal stripe/hlack boxed None
Yellow-and-white checker hoard/black None
White-and-black checkerboard/black boxed None
Rediwhite 160185 psi

1386 kPa

helium, nitrogen, insirument air, and mixtures thereof. Wher-
ever the name of a specific gas service occurs, the provision
shall apply only to that gas. [NFPA 99:5.1.1.3]

TABLE 1305.2
MINIMUM FLOW RATES
(cubic feet per minute)

MEDICAL SYSTEM FLOW RATE
Oxveen 0.71 CFM per outlet’
0.71 CFM per outlet’
0.71 CFM per outlet'

Nitrous Oxide

Medical Compressed Air

Nitrogen 15 CFM free air per outlet
Vacuum I SCFM per inlet*
Carbon Dioxide 0.71 CFM per outlet’
Helium 0.71 CFM per outlet
For SI units: | cubic foot per minute (CFM) =047 L's

Notes:

! A room designed for a permanently located respiratory ventilator or ancs-
thesia machine shall have an outlet capable of a flow rate of 6.36 CFM (3.0
L/s) at the station outlet.

* For testing and certification purposes, individual station inlets shall be
capable of a flow rate of 3 SCFM (1.4 L/s), while maintaining a system
pressure of not less than 12 inches of mercury (41 kPa) at the nearest adja-
cent vacuum inlet,

1307.2 Nature of Hazards of Gas and Vacuum Sys-
tems. Potential fire and explosion hazards associated with
positive pressure gas central piping systems and medical-—sur-
gical vacuum systems shall be considered in the design,

stallation, testing, operation, and maintenance of these sys-
tems. [NFPA 99:5.1.2]

1307.3 Permitted Locations for Medical Gases. Cen-
tral supply systems g FRTRRCOUV: [P ERC TSN e i I

«
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TABLE 1305.3
MINIMUM OUTLETS AND INLETS PER STATION

LOCATION coveey | MEDIcAl. | MESICAL. | NN | mersonew: | neuum | ‘SRRRSN
Patient rooms for medical/surgical.
obstetrics, and pediatrics a oed Hbed Hoed i il He o
Examination/treatment for nursing units 1/bed 1/bed — — — — —
Intensive care (all) 3/bed 3/bed 2/bed — | — | — —
Nursery' 2/bed 2/bed 1/bed e | = | = [ ==
General operating rooms 2/room 3/room* 2/room l/room  l/room — —
IEF)(::IE;SI:?SSI EE L. 2/room 3/room* 2/room — — — —
Recovery delivery and 2/bed 2/bed 1/bed - " e fe
labor/delivery/recovery rooms- 2/room 3/room* I/room
Labor rooms I/bed 1/bed 1/bed = B =
First aid and emergency treatment’ 1/bed 1/bed* I/bed — | — | — | —
Autopsy | — I/station I/station — | — | — —
Anesthesia workroom |/station - |/staton — — —
Notes:
' Includes pediatric nursery.
® Includes obstetric recovery,
4 Emergency trauma rooms used for surgical procedures shall be classitied as general operating roains,
* Vacuum inlets required are in addition 1o mlets used as part of a scavenging system for removal of ancsthelizing gases

carbon dioxide, and all other paticnt medical gases shall be

piped only to medical gas outlets complying with Section

1315.0, into areas where the gascs will be used under the

direction of licensed medical professionals for purposes con-

gruent with the following:

(1) Direct respiration by paticnis

(2) Clinical application of the gas to a patient, such as the
use of an insufflator to inject carbon dioxade into patient
body cavities during laparoscopic surgery and carbon
dioxide used to purge heart-lung machine blood flow
ways.

(3) Medical device applications directly related to respira-
tion.

(4) Power for medical devices used directly on paticnts.

(5) Calibration of medical devices intended for Section
1307.3(1) through Section 1307.3(4).

(6) Simulation centers for the education, training, and assess-
ment of health care professionals. [NFPA 99:5.1.3.5.2]

») 1307.4 Materials. Materials used in central supply systems

shall meet the following requirements:

(1) In those portions of systems intended to handle oxygen
at gauge pressures greater than 350 pounds-force per
square inch (psi) (2413 kPa), interconnecting hose shall
contain no polymeric materials.

(2) In those portions of systems intended to handle oxygen
or nitrous oxide matenal, construction shall be compati-
ble with oxygen under the temperatures and pressures to
which the components can be exposed in the containment
and use of oxygen, nitrous oxide, mixtures of these gases,
or mixtures containing more than 23.5 percent oxygen.

(3) If potentially exposed to cryogenic temperatures, mate-
= : edasciadtanlauatamacrature service.
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(4) If itended for outdoor installation, materials shall be
mnstalled per the manutacturer’s requirements. [NFPA
99:5.1.3.5.4)

1308.0 Pressure-Regulating Equipment.

1308.1 Where Required. Pressure-regulating equipment
shall be mstalled i the supply main upstream of the final line-
pressure valve. Where multiple piping systems for the same
gas at different operating pressures are required, separate
pressure-regulating equipment, relief valves, and source shut-
off valves shall be provided for each pressure.

1308.2 Pressure Relief Valves. All pressure relief valves
shall meet the following requirements:

(1) They shall be of brass, bronze, or stainless steel con-
struction.

(2) They shall be designed for the specific gas service.

(3) They shall have a relief pressure setting not higher than
the maximum allowable working pressure (MAWP) of
the component with the lowest working pressure rating in
the portion of the system being protected.

(4) They shall be vented to the outside of the building,
except that relief valves for compressed air systems hav-
ing less than 3000 cubic feet (84 950 L) at STP shall be
permitted to be diffused locally by means that will not
restrict the flow.

(5) They shall have a vent discharge line that is not smaller
than the size of the relief valve outlet.

(6) Where two or more relief valves discharge into a com-
mon vent line, its internal cross-sectional area shall be
not less than the aggregate cross-sectional area of all
relief valve vent discharge lines served.
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(7) They shall not discharge into locations creating potential
hazards.

(8) They shall have the discharge terminal turned down and
screened to prevent the entry of rain, snow, or vermin.

(9) They shall be designed in accordance with ASME B31.3.
[NFPA 99:5.1.3.5.6.1]

_)7 1308.3 Pressure-Relief Valve Requirements. Central

supply systems for positive pressure gases shall include one
or more relief valves, all meeting the following requirements:

(1) They shall be located between each final line regulator
and the source valve.

(2) They shall have a relief setting that i1s 50 percent above
the normal system operating pressure, as indicated in
Table 1305.1. [NFPA 99:5.1.3.5.6.3]

1309.0 Oxygen Concentrator Supply Units.

1309.1 Oxygen Requirements. Oxygen concentrator sup-

ply units for use with medical gas pipelines shall produce

oxygen meeting the requirements of Oxygen 93 USP or Oxy-
gen USP. [NFPA 99:5.1.3.5.11.1]

1309.2 Particulate Size. Output shall have less than or

equal to 1.686 x 10 pounds per cubic yard (1 mg/m?) of per-

manent particulates sized | micron or larger at normal atmos-
pheric pressure. [NFPA 99:5.1.3.5.11.2]

1309.3 Suitability. Materials of construction on the air side

of the oxygen concentrator unit shall be suitable for the serv-

ice as determined by the manufacturer. [NFPA
99:5.1.3.5.11.3]

1309.4 Compatible Materials. Materials of construction

on the oxygen side of the oxygen concentrator unit shall com-

ply with Section 1307.4. [NFPA 99:5.1.3.5.11 4]

1309.5 Oxygen Concentrator Components. The com-

ponents that make up the oxygen concentrator unit shall be as

follows:

(1) The manufacturer of the concentrator unit shall be per-
mitted to use such components and arrangement of such
components as needed to produce oxygen complying
with Section 1309.1 in the quantity as required by the

facility, except where otherwise specifically defined in
this code.

(2) Air receivers and oxygen accumulators, where used,
shall comply with Section VIII, “Unfired Pressure Ves-
sels.” of the ASME Boiler and Pressure Vessels Code
and be provided with overpressure relief valves. [NFPA
99:5.1.3.5.11.5]

1309.6 Supply Air Quality. The supply air to the concen-
trators shall be of a quality to ensure the oxygen concentrator
unit can produce oxygen complying with Section 1309.1 and
shall not be subject to normally anticipated contamination

(e.g., vehicle or other exhausts, gas leakage, discharge from
vents, flooding, and so forth). [NFPA 99:5.1.3.5.11.6]

1309.7 Electrical Components. The oxygen concentrator
supply unit and any associated electrical equipment shall be
provided, a minimum, with the following electrical compo-
nents:
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(1) Either a disconnect switch for each major electrical com-
ponent or a single disconnect that deactivates all electri-
cal components in the concentrator unit.

(2) Motor starting devices with overload protection for any
component with an electrical motor over 2 hp (1.5 kW).
[NFPA 99:5.1.3.5.11.7]

1309.8 Vent Valve. A vent valve shall be provided as fol-
lows:

(1) Located on the source side of the concentrator outlet 1so-
lation valve to permit the operation of the oxygen con-
centrator unit for validation, calibration, and testing
while the unit is isolated from the pipeline system.

(2) Sized to allow for at least 25 percent of the oxygen con-
centrator unit flow.

(3) Vented to a location compliant with Section 1309.8.1.
[NFPA 99:5.1.3.5.11.8]

1309.8.1 Venting of Relief Valves. Indoor supply
systems shall have all relief valves vented per Section
1308.2(4) through Section 1308.2(9). [NFPA
99:5.1.3.3.3.2]
1309.9 Valved Sample Port. A DN8 (NPS 1/4) valved
sample port shall be provided near the oxygen concentration
monitor sensor connection for sampling of the gas from the
oxygen concentrator unit. [NFPA 99:5.1.3.5.11.9]
1309.10 Suitable Filter. At lecast one 0.1 micron filter suit-
able for oxygen service shall be provided at the outlet of the
oxygen concentrator supply unit. [NFPA 99:5.1.3.5.11.10]
1309.11 Check Valve. A check valve shall be provided at
the outlet of the oxygen concentrator supply unit to prevent
backflow into the oxygen concentrator supply unit and to
allow service to the unit. [NFPA 99:5.1.3.5.11.11]
1309.12 Outlet Valve. An outlet valve shall be provided to
isolate all components of the oxygen concentrator from the
pipeline with the following characteristics:
(1) The valve shall have both manual and automatic actua-
tion with visual indication of open or closed.

(2) The valve shall close automatically whenever the oxy-
gen concentrator unit is not producing oxygen of a con-
centration equal to that in Section 1309.1.

(3) Continuing operation of the oxygen concentrator supply
unit through the vent mode shall be permitted with the
isolating valve closed.

(4) The isolating valve, when automatically closed due to
low concentration, shall require manual reset to ensure
the oxygen concentrator supply unit is examined prior to
return to service.

(5) Closing the 1solating valve, whether automatically or
manually, shall activate an alarm signal at the master
alarms (see Section 1317.1.1) indicating that the oxygen
concentrator supply unit i1s disconnected. [NFPA
99:5.1.3.5.11.12]

1309.13 Oxygen Concentration Monitor. The oxygen
concentrator supply unit shall be provided with an oxygen
concentration monitor with the following characteristics:

(1) The monitor shall be capable of monitoring 99 percent
oxygen concenteatianti L ooroon
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(2) The monitor shall continuously display the oxygen con-
centration and shall activate local alarm and master
alarms per NFPA 99 when a concentration lower than 91
percent is observed.

(3) The monitor shall continuously display the oxygen con-
centration.

(4) It shall be permitted to insert the monitor into the pipeline
without a demand check. [NFPA 99:5.1.3.5.11.13]

» | 1310.0 Category 1 Medical Air Central Supply Sys-

»

»

»

tems.

1310.1 Quality of Medical Air. Medical air shall be
required to have the following characteristics:

(1) It shall be supplied from cylinders, bulk containers, or
medical air compressor sources, or it shall be reconsti-
tuted from oxygen USP and oil-free, dry nitrogen NF.

(2) It shall meet the requirements of medical air USP.
(3) It shall have no detectable liquid hydrocarbons.
(4) It shall have less than 25 ppm gascous hydrocarbons.

(5) Itshall have equal to or less than 1.686 x 10 pounds per
cubic yard (1 mg/m?) of permanent particulates sized |
micron or larger in the air at normal atmospheric pres-

sure. [NFPA 99:5.1.3.6.1]

1310.2 Uses of Medical Air. Mcdical air sources shall be
connected to the medical air distribution system only and
shall be used only for air in the application of human respi-
ration and calibration of medical devices for respiratory appli-
cation. [NFPA 99:5.1.3.6.2]

1310.3 Medical Air Compressors. Medical air compres-
sors shall be installed in a well-1it, ventilated, and clean loca-
tion and shall be accessible. The location shall be provided
with drainage facilities in accordance with this code. The
medical air compressor area shall be located separately from
medical gas cylinder system sources, and shall be readily
accessible for maintenance.

1310.3.1 Category 1 Medical Air Compressor.
Medical air compressors shall be sufficient to serve the
peak calculated demand with the largest single compres-
sor out of service. In no case shall there be fewer than
two compressors. [NFPA 99:5.1.3.6.3.9(B)]

1310.3.2 Required Components. Medical air com-
pressor systems shall consist of the following:

(1) Components shall be arranged to allow service and
a continuous supply of medical air in the event of a
single fault failure.

Component arrangement shall be permitted to
vary as required by the technology(ies) employed,
provided that an equal level of operating redundancy
and medical air quality is maintained. [NFPA
99:5.1.3.6.3.9(A)(1), 5.1.3.6.3.9(A)2)]

(2) Automatic means to prevent backflow from all on-
cycle compressors through all off-cycle compressors.

(3) Manual shutoff valve to isolate each compressor
from the centrally piped system and from other com-
pressors for maintenance or repair without loss of
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(4) Intake filter-muffler(s) of the dry type.

(5) Pressure relief valve(s) set at 50 percent above line
pressure.

(6) Piping and components between the compressor and
the source shutoff valve that do not contribute to
contaminant levels.

(7) Except as defined in Section 1310.3.2(1) through
Section 1310.3.2(6), materials and devices used
between the medical air intake and the medical air
source valve that are of any design or construction
appropriate for the service as determined by the
manufacturer. [NFPA 99:5.1.3.6.3.2 (2-7)]

1310.4 Medical Air Receivers. Receivers for medical air {€
shall meet the following requirements:

(1) They shall be made of corrosion-resistant materials or
otherwise be made corrosion resistant.

(2) They shall comply with Section VIII, “Unfired Pressure
Vessels,” of the ASME Boiler and Pressure Vessel Code. |
(3) They shall be equipped with a pressure relief valve, auto-
matic drain, manual drain, sight glass, and pressure indi-
cator.
(4) They shall be of a capacity sufficient to prevent the com-
pressors from short-cycling. [NFPA 99:5.1.3.6.3.6] |
1310.5 Valves. A medical air receiver(s) shall be provided ((
with proper valves to allow the flow of compressed air to
enter and exit out of separate receiver ports during normal
operation and allow the receiver to be bypassed during serv-
ice without shutting down the supply of medical air. [NFPA
99:5.1.3.6.3.9(D)]

1311.0 Compressor Intake. |

1311.1 Air Sources. Air sources for medical air compres- {{
sors shall comply with Section 1311.2 through Section |
1311.6.
1311.2 Medical Air Compressor Source. The medical {{
air compressors shall draw their air from a source of clean
air. [NFPA 99:5.1.3.6.3.11(A)]

If an air source equal to or better than outside air (e.g., air
already filtered for use in operating room ventilating systems)
is available, it shall be permitted to be used for the medical air
compressors with the following provisions:

(1) This alternate source of supply air shall be available on
a continuous 24 hours-per-day, 7 day-per-week basis. |
(2) Ventilating systems having fans with motors or drive

belts located in the airstream shall not be used as a source
of medical air intake. [NFPA 99:5.1.3.6.3.11(E)]

1311.3 Air Intakes. Compressor intake piping shall be per- ({

mitted to be made of materials and use a joining technique as

permitted under Section 1319.0 and Section 1320.0. [NFPA |

99:5.1.3.6.3.11(F)]

1311.4 Location. Medical air intakes shall be located as fol- €€

lows:

(1) The medical air intake shall be located a minimum of 25
feet (7620 mm) from ventilating system exhausts, fuel
storage vents, combustion vents, plumbing vents, and
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vacuum discharges, or areas that can collect vehicular
exhausts or other noxious fumes.

(2) The medical air intake shall be located a minimum of 20
feet (6096 mm) above ground level.

(3) The medical air intake shall be located a minimum of 10
feet (3048 mm) from any door, window, or other open-
ing in the building. [NFPA 99:5.1.3.6.3.11(B-D)]

1311.5 Separate Compressors. Air intakes for separate
compressors shall be permitted to be joined together to one
common intake where the following conditions are met:

(1) The common intake is sized to minimize backpressure
in accordance with the manufacturer’s recommendations.

(2) Each compressor can be isolated by manual or check
valve, blind flange, or tube cap to prevent open inlet pip-
ing when the compressor(s) is removed for service from
the consequent backflow of room air into the other com-
pressor(s). [NFPA 99:5.1.3.6.3.11(G)]

1311.6 Screening. The end of the intake shall be turned
down and screened or otherwise be protected against the entry
of vermin, debris, or precipitation by screening fabricated or
composed of a noncorroding material. [NFPA
99:5.1.3.6.3.11(H)]

1312.0 Medical Surgical Vacuum Central Supply Sys-
tems.

1312.1 General. The vacuum plant shall be installed in a
well-lit, ventilated, and clean location with accessibility. The
location shall be provided with drainage facilities in accordance
with this code. The vacuum plant, where installed as a source,
shall be located separately from other medical vacuum system
sources and shall be readily accessible for maintenance.

1312.2 Medical-Surgical Vacuum Sources. Medical-

surgical vacuum central supply systems shall consist of the

following:

(1) Two or more vacuum pumps sufficient to serve the peak
calculated demand with the largest single vacuum pump
out of service.

(2) Automatic means to prevent backflow from any on-cycle
vacuum pumps through any off-cycle vacuum pumps.

(3) Shutoff valve or other isolation means to isolate each
vacuum pump from the centrally piped system, and other
vacuum pumps for maintenance or repair without loss of
vacuum in the system.

(4) Vacuum receiver.

(5) Piping between the vacuum pump(s), discharge(s),
receiver(s), and vacuum source shutoff valve in accor-
dance with Section 1319.0, except brass, galvanized, or
black steel pipe, which is permitted to be used as recom-
mended by the manufacturer.

(6) Except as defined in Section 1312.2(1) through Section
1312.2(5), materials and devices used between the med-
ical vacuum exhaust and the medical vacuum source that
are permitted to be of any design or construction appro-
priate for the service as determined by the manufacturer.

(7) Vacuum filtration per Section 1312.4. [NFPA

99:5.1.3.7.1.1]
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1312.3 Vacuum Receivers. Receivers for vacuum shall
meet the following requirements:

(1) They shall be made of materials deemed suitable by the
manufacturer.

(2) They shall comply with Section VIII, “Unfired Pressure
Vessels,” of the ASME Boiler and Pressure Vessel Code.

(3) They shall be capable of withstanding a gauge pressure
of 60 psi (414 kPa) and 30 inch (762 mm) gauge HgV.

(4) They shall be equipped with a manual drain.

(5) They shall be of a capacity based on the technology of
the pumps. [NFPA 99:5.1.3.7.3]

1312.4 Vacuum Filtration. Central supply systems for vac-
uum shall be provided with inlet filtration with the following
characteristics:

(1) Filtration shall be at least duplex to allow one filter to be
exchanged without impairing vacuum system.

(2) Filtration shall be located on the patient side of the vac-
uum producer.

(3) Filters shall be efficient to 0.03 p and 99.97 percent
HEPA or better, per DOE-STD-3020.

(4) Filtration shall be sized for 100 percent of the peak cal-
culated demand while one filter or filter bundle is iso-
lated.

(5) It shall be permitted to group multiple filters into bun-
dles to achieve the required capacities.

(6) The system shall be provided with isolation valves on the
source side of each filter or filter bundle and isolation
valves on the patient side of each filter or filter bundle,
permitting the filters to be isolated without shutting off
flow to the central supply system.

(7) A means shall be available to allow the user to observe
any accumulations of liquids.

(8) A vacuum relief petcock shall be provided to allow vac-
uum to be relieved in the filter canister during filter
replacement.

(9) Filter elements and canisters shall be permitted to be con-
structed of materials as deemed suitable by the manu-
facturer.

(10) In normal operation, one filter or filter bundle shall be
isolated from the system to be available for service
should a blockage in the operating filter occur or rota-
tion of the filters be desired after filter element exchange.
[NFPA 99:5.1.3.7.4]

1312.5 Piping Arrangement and Redundancies. Pip-
ing arrangement shall be as follows:

(1) Piping shall be arranged to allow service and a continu-
ous supply of medical-surgical vacuum in the event of a
single fault failure.

(2) Piping arrangement shall be permitted to vary based on
the technology(ies) employed, provided that an equal
level of operating redundancy is maintained.

(3) Where only one set of vacuum pumps is available for a

combined medical-surgical vacuum system and an analy-
sis, a research, g — — : —

«
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such laboratories shall be connected separately from the
medical-surgical system directly to the receiver tank
through its own isolation valve and fluid trap located at
the receiver, and between the isolation valve and fluid
trap, a scrubber shall be permitted to be installed. [NFPA
99:3:1.3.7.5,5.1.3:1.5.1]

1312.6 Piping Serviceability. The medical-surgical vac-
uum receiver(s) shall be serviceable without shutting down
the medical-surgical vacuum system by any method to ensure
continuation of service to the facility’s medical-surgical
pipeline distribution system. [NFPA 99:5.1.3.7.5.2]

1312.7 Shutoff Valve. Medical-surgical vacuum central
supply systems shall be provided with a source shutoff valve
per Section 1314.6. [NFPA 99:5.1.3.7.5.3]

| 1313.0 Medical-Surgical Vacuum Exhaust.

»

»

»

»

»

»

1313.1 Vacuum Source Exhausts. The medical-surgical
vacuum pumps shall exhaust in a manner and location that
minimizes the hazards of noise and contamination to the facil-
ity and its environment. [NFPA 99:5.1.3.7.7.1]

1313.2 Location. The exhaust shall be located as follows:
(1) Outdoors.

(2) At least 25 feet (7620 mm) from any door, window, air
intake, or other openings in buildings or places of public
assembly.

(3) At alevel different from air intakes.

(4) Where prevailing winds, adjacent buildings, topography,
or other influences will not divert the exhaust into occu-
pied areas or prevent dispersion of the exhaust. [NFPA
99:5.1.3.7.7.2]

1313.3 Screening. The end of the exhaust shall be turned

down and screened or otherwise be protected against the entry

of vermin, debris, or precipitation by screening fabricated or

s B e B |
r_"fl

composed of a noncorroding material. [NFPA 99:5.1.3.7.7.
1313.4 Dips and Loops. The exhaust shall be free of dips
and loops that might trap condensate or oil or provided with
a drip leg and valved drain at the bottom of the low point.
[NFPA 99:5.1.3.7.7.4]

1313.5 Multiple Pumps. Vacuum exhausts from multiple
pumps shall be permitted to be joined together to one com-
mon exhaust where the following conditions are met:

(1) The common exhaust is sized to minimize backpressure
in accordance with the pump manufacturer’s recom-
mendations.

(2) Each pump can be isolated by manual or check valve,

blind flange, or tube cap to prevent open exhaust piping
when the pump(s) is removed for service from consequent
flow of exhaust air into the room. [NFPA 99:5.1.3.7.7.5]

1314.0 Valves.

1314.1 Gas and Vacuum Shutoff Valves. Shutoff valves
shall be provided to isolate sections or portions of the piped
distribution system for maintenance, repair, or planned future
expansion need and to facilitate periodic testing. [NFPA
00 -

L
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1314.2 Security. All valves, except valves in zone valve ((
box assemblies, shall be secured by any of the following
means:

(1) Located in secured areas.

(2) Locked or latched in their operating position.

(3) Located above ceilings, but remaining accessible and not
obstructed. [NFPA 99:5.1.4.1.2]

1314.3 Labeled. All valves shall be labeled as to gas sup- €{
plied and the area(s) controlled, in accordance with Section
1323.14. [NFPA 99:5.1.4.1.3] |
1314.4 Accessibility. Zone valves shall be installed in €
valve boxes with removable covers large enough to allow
manual operation of valves.

Zone valves for use in certain areas, such as psychiatric
or pediatric areas, shall be permitted to be secured with the
approval of the Authority Having Jurisdiction to prevent inap-
propriate access. [NFPA 99:5.1.4.1.4]

1314.4.1 Flammable Gases. Valves for nonflamma-

ble medical gases shall not be installed with valves for

flammable gases in the same zone valve box assembly
with flammable gases. [NFPA 99:5.1.4.1.5]
1314.5 Valve Types. New or replacement valves shall be I{
permitted to be of any type as long as they meet the follow-
ing conditions:
(1) They have a minimum Cy factor in accordance withl
Table 1314.5.

(2) They use a quarter turn to off.

3) They are constructed of materials suitable for the service.

(4) They are provided with copper tube extensions by the
manufacturer for brazing or with corrugated medical tub- |
ing (CMT) httings.

(5) They indicate to the operator if the valve is open or
closed.

(6) They permit in-line serviceability.

(7) They are cleaned for oxygen service by the manufacturer

if used for any positive-pressure service. [NFPA
99:5.1.4.1.6]

TABLE 13145
POSITIVE PRESSURE GASES
[NFPA 99:5.1.4.1.6(a)]
VALVE SIZE MINIMUM Cv
(inch) _ (full open)

A 17

34 31

| 60
14 110
14 169

2 357
25 390

3 ' 912

4 1837

For SI units: | inch = 25.4 mm
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») 1314.6 Source Valves. A shutoff valve shall be placed at the
immediate connection of each central supply system to the piped
distribution system to allow the entire central supply system,

including all accessory devices (e.g., air dryers, final line regu-
lators), to be isolated from the facility. [NFPA 99:5.1.4.2.1]

» 1314.6.1 Location. The source valve shall be located
I in the immediate vicinity of the central supply system.
[NFPA 99:5.1.4.2.2]

) 1314.7 Main Line Valve. A shutoff valve shall be provided
in the main supply line inside of the buildings being served,
except where one or more of the following conditions exist:

(1) The source and source valve are located inside the build-
ing served.

(2) The source system is physically mounted to the wall of

the building served, and the pipeline enters the building
in the immediate vicinity of the source valve. [NFPA
99:5.14.3.1]

» 1314.7.1 Location. The main line valve shall be located
on the facility side of the source valve and outside of the
source room, the enclosure, or where the main line first
enters the building, [NFPA 99:5.1.4.3.2]

)») 1314.8 Riser Valves. [ach riser supplied from the main line
shall be provided with a shutoftf valve in the niser adjacent to
the main line. [NFPA 99:5.1.4.4]

)) 1314.9 Service Valves. Service valves shall be installed to
allow servicing or moditication of lateral branch piping from
a main or riser without shutting down the entire main, riser,
or facility. [NFPA 99:5.1.4.5.1]

» 1314.9.1 Branch Piping. Only one service valve shall

be required for each branch off of a riser, regardless of

how many zone valve boxes are installed on that lateral.

Service valves shall be placed in the branch piping
prior to any zone valve box assembly on that branch.

[NFPA 99:5.1.4.5.2,5.1.4.5.3]

») 1314.10 Zone Valves. All station outlets/inlets shall be sup-

plied through a zone valve, which shall be placed as follows:

(1) Itis installed so that a wall intervenes between the valve
and the outlets/inlets that it controls.

(2) It is readily operable from a standing position.

(3) It is installed where 1t 1s visible and accessible at all
times.

(4) Itis not installed where it can be hidden from plain view,
such as behind normally open or normally closed doors.

(5) Itis not installed in a room with the station outlets/inlets
that it controls.

(6) It is not installed in rooms, areas, or closets that can be
closed or locked. [NFPA 99:5.1.4.6.1]

1314.10.1 Readily Accessible. A zone valve in each
medical gas or vacuum line shall be provided for each
Category 1 space and anesthetizing location for moder-
ate sedation, deep sedation, or general anesthesia specific
for the occupancy. These zone valves shall be located as
follows:

(1) They are installed immediately outside the area con-
trolled.
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(2) They are readily accessible in an emergency. [NFPA
99:5.1.4.6.2]

1314.10.2 Arrangement. Piping on the patient side of
zone valves shall be arranged to provide the following:

(1) Shutting off the supply of medical gas or vacuum to
one zone will not affect the supply of medical gas
or vacuum to another zone or the rest of the system.

(2) Service will only be to outlets/inlets located on that
same story.

(3) All gas delivery columns, hose reels, ceiling tracks,
control panels, pendants, booms, or other special
installations are located on the patient side of the
zone valve. [NFPA 99:5.1.4.6.3]

1314.10.3 Indicators. A pressure/vacuum indicator €

shall be provided on the station outlet/inlet side of each

zone valve. [NFPA 99:5.1.4.6.4]
1314.11 In-Line Shutoff Valves. Optional in-line valves «
shall be permitted to be installed to 1solate or shut off piping
for servicing of individual rooms or areas. [NFPA 99:5.1.4.7]
1314.12 Valves for Future Connections. Future con- ¢
nection valves shall be labeled as to gas content. [NFPA
99:5.1.4.8.1]

1314.12.1 Downstream Piping. Downstream piping €{

shall be closed with a brazed cap with tubing allowance
for cutting and rebrazing. [NFPA 99:5.1.4.8.2]

1315.0 Station Outlets and Inlets. «

1315.1 General. Fach station outlet/inlet for medical gases €{

or vacuums shall be gas-specific, whether the outlet/inlet is

threaded or is a noninterchangeable quick coupler. [NFPA

99:5.1.5.1]

1315.2 Required Valves. Each station outlet shall consist €

of a primary and a secondary valve (or assembly). |
Each station inlet shall consist of a primary valve (or

assembly) and shall be permitted to include a secondary valve

(or assembly). [NFPA 99:5.1.5.2, 5.1.5.3]

1315.3 Secondary Vaive. The secondary valve (or assem- €{

bly) shall close automatically to stop the flow of gas (or vac-

uum, if provided) when the primary valve (or assembly) is
removed. [NFPA 99:5.1.5.4]

1315.4 Identification. Each outlet/inlet shall be legibly iden-
tified in accordance with Section 1323.15. [NFPA 99:5.1.5.5]

1315.5 Threaded Outlets/Fittings. Threaded
outlets/inlets shall be noninterchangeable connections com-
plying with the mandatory requirements of CGA V-5. [NFPA
99:5.1.5.6]

1315.6 Gas-Specific Station Outlet/Inlet. Each station
outlet/inlet, including those mounted in columns, hose reels,
ceiling tracks, or other special installations, shall be designed
so that parts or components that are required to be gas-spe-
cific for compliance with Section 1315.1 and Section 1315.8
cannot be interchanged between the station outlet/inlet for
different gases. [NFPA 99:5.1.5.7]

1315.7 Common Parts. The use of common parts in out-
lets/inlets, such as sprmgs O-rmgs fasteners seals, and shut-
off poppets, shall bepas
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1315.8 Marking of Components. Components of a vac-
uum station inlet necessary for the maintenance of vacuum
specificity shall be legibly marked to identify them as com-
ponents or parts of a vacuum or suction system. [NFPA
99:5.1.5.9]

1315.9 Components Not Specific to a Vacuum. Com-
ponents of inlets not specific to a vacuum shall not be
required to be marked. [NFPA 99:5.1.5.10]

1315.10 Factory-Installed Copper Inlet Tubes. Factory-
installed copper inlet tubes on station outlets extending no
further than 8 inches (203 mm) from the body of the terminal
shall be not less than DN8 (NPS '/4) (°/s inch O.D.) size, with
0.3 inch (7.6 mm) minimum inside diameter. [NFPA
99:5.1.5.11]

1315.11 Factory-Installed Copper Outlet Tubes. Fac-
tory-installed copper outlet tubes on station inlets extending
no further than 8 inches (203 mm) from the body of the ter-
minal shall be not less than DN 10 (NPS ") ('/2in. O.D.) size.
with 0.4 inch (10.2 mm) minimum inside diameter. [NFPA
99:5.1.5.12]

1315.12 Protection from Damage. Station outlets/inlets
shall be permitted to be recessed or otherwise protected from
damage. [NFPA 99:5.1.5.13]

1315.13 Multiple Wall Outlets/Inlets. When multiple wall
outlets/inlets are installed, they shall be spaced to allow the
simultaneous use of adjacent outlets/inlets with any of the
various types of therapy equipment. [NFPA 99:5.1.5.14]
1315.14 Nonstandard Operation Pressures. Station
outlets in systems having nonstandard operating pressures
shall meet the following additional requirements:

(1) They shall be gas-specific.

(2) They shall be pressure-specific where a single gas is
piped at more than one operating pressure [e.g., a station
outlet for oxygen at 80 psi (552 kPa) shall not accept an
adapter for oxygen at 50 psi (345 kPa)].

(3) If operated at a pressure in excess of 80 psi (552 kPa),
they shall be either D.I.S.S. connectors or comply with
Section 1315.14(4).

(4) If operated at a gauge pressure between 200 psi and 300
psi (1379 kPa and 2068 kPa), the station outlet shall be
designed so as to prevent the removal of the adapter until
the pressure has been relieved to prevent the adapter

injuring the user or others when removed from the out-
let. [NFPA 99:5.1.5.15]

)») 1315.15 Post Installation. After installation of the piping,
but before installation of the station outlets and inlets and
other medical gas and medical gas system components (e.g.,
pressure-actuating switches for alarms, manifolds, pressure
gauges, or pressure relief valves), the line shall be blown clear
using oil-free, dry nitrogen NF.

| 1316.0 Pressure and Vacuum Indicator Locations.

») 1316.1 Isolation. A pressure-relief valve shall not be iso-
lated from its intended use by a valve.

» 1316 2 Pressure and Vacuum Indicator Locations.
aadable from a stand-

ing position. Pressure/vacuum indicators shall be provided at
the following locations, as a minimum:

(1) Adjacent to the alarm-initiating device for source main
line pressure and vacuum alarms in the master alarm sys-
tem.

(2) At orin area alarm panels to indicate the pressure/vac-
uum at the alarm activating device for each system that
is monitored by the panel.

(3) On the station outlet/inlet side of zone valves. [NFPA
99:5.1.8.2.1, 5.1.8.2.2]

1317.0 Warning Systems.

1317.1 Category 1. All master, area, and local alarm sys-

tems used for medical gas and vacuum systems shall include

the following:

(1) Separate visual indicators for each condition monitored,
except as permitted in Section 1317.1.2 for local alarms |
that are displayed on master alarm panels.

4

(2) Visual indicators that remain in alarm until the situation
that has caused the alarm is resolved.

(3) Cancelable audible indication of each alarm condition
that produces a sound with a minimum level of 80 deci-
bels at 3 feet (914 mm).

(4) Means to indicate a lamp or LED failure and audible fail-
ure.

(5) Visual and audible indication that the communication
with an alarm-initiating device is disconnected.

(6) Labeling of each indicator, indicating the condition mon-
itored.

(7) Labeling of each alarm panel for its area of surveillance.

(8) Reinitiation of the audible signal if another alarm condi-
tion occurs while the audible alarm is silenced.

(9) Power for master, area alarms, sensors, and switches
from the life safety branch of the essential electrical sys-
tem as described in NFPA 99,

(10) Power for local alarms, dew point sensors, and carbon
monoxide sensors permitted to be from the same essen-
tial electrical branch as is used to power the air com-
pressor system.

(11) Where used for communications, wiring from switches
or sensors that is supervised or protected as required by
NFPA 70 for life safety and critical branches circuits in |
which protection is any of the following types:

(a) Conduit
(b) Free air
(c) Wire

(d) Cable tray
(e) Raceways

(12) Communication devices that do not use electrical wiring
for signal transmission will be supervised such that fail-
ure of communication shall initiate an alarm.

(13) Assurance by the responsible authority of the facility that

the labeling of alarms, where room numbers or designa-
tions are used, 1s accurate and up-to-date.
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(14) Provisions for automatic restart after a power loss of 10
seconds (e.g.. during generator startup) without giving
false signals or requiring manual reset.

(15) Alarm switches/sensors installed so as to be removable.
[NFPA 99:5.1.9.1]

1317.1.1 Master Alarms. A master alarm system shall
be provided to monitor the operation and condition of the
source of supply, the reserve source (if any), and the
pressure in the main lines of each medical gas and vac-
uum piping system. [NFPA 99:5.1.9.2]

)  1317.1.2 Master Alarm Signal. The master alarm shall
include at least one signal from the source equipment to
indicate a problem with the source equipment at this
location. This master alarm signal shall activate when

any of the required local alarm signals for this source
equipment activates. [NFPA 99:5.1.9.5.2]

»>] 1318.0 Piping Materials for Field-Installed Positive
Pressure Medical Gas Systems.

») 1318.1 General. The provisions of this section shall apply
Ito field-installed piping for the distribution of medical gas
systems.

)») 1318.2 Cleaning. Tubes, valves, fittings, station outlets, and
other piping components in medical gas systems shall have
been cleaned for oxygen service by the manufacturer prior to
installation in accordance with the mandatory requirements
of CGA G-4.1, except that fittings shall be permitted to be
cleaned by a supplier or agency other than the manufacturer.
[NFPA 99:5.1.10.1.1]

Where tube ends, fittings or other components become
contaminated before installation they shall be recleaned in
| accordance with Section 1321.8.7 and Section 1321.8.8.

) 1318.3 Delivery. Each length of tube shall be delivered
plugged or capped by the manufacturer and kept sealed until
prepared for installation. Fittings, valves, and other components

| shall be delivered sealed and labeled and kept sealed until pre-
pared for installation. [NFPA 99:5.1.10.1.2, 5.1.10.1.3]

)») 1318.4 Tubes for Medical Gas Systems. Tubes shall be
| hard-drawn seamless copper in accordance with ASTM
B819, medical gas tube, Type L, except Type K shall be used
where operating pressures are above a gauge pressure of 185
psi (1276 kPa) and the pipe sizes are larger than DN8O [(NPS
13) (3" inches O.D.)]. {NFPA 99:5.1.10.1.4}

I 1318.5 Manufacturer Markings. ASTM B819, medical gas
tube shall be identified by the manufacturer’s markings “OXY,”
“MED,” “"OXY/MED,” “OXY/ACR,” or "ACR/MED" in blue
(Type L) or green (Type K). [NFPA 99:5.1.10.1.7]

»»11318.6 Documentation. The installer shall furnish docu-
mentation certifying that all installed piping materials comply
_.J with the requirements of Section 1318.2. [NFPA 99:5.1.10.1.8]

1319.0 Piping Materials for Field-Installed Medical-
Surgical Vacuum Systems.

»> 1319.1 Tubes for Medical Vacuum Systems. Piping for
vacuum systems shall be constructed of any of the following:
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(1) Hard-drawn seamless copper tube in accordance with the
following:
(a) ASTM B88, copper tube (Type K, Type L, or Type
M)
(b) ASTM B280, copper ACR tube

(c) ASTM B819, copper medical gas tubing (Type K or
Type L)

(2) Stainless steel tube in accordance with the following:
(a) ASTM A269 TP304L or 316L
(b) ASTM A312 TP304L or 316L

(c) ASTM A312 TP 304L/316L, Schedule 58S pipe, and
ASTM A403 WP304L/316L, Schedule 5S fittings
{INFPA 99:5.1.10.2.1}

1319.1.1 Where Not Required. If medical gas tube in
accordance with ASTM B819, Standard Specification for
Seamless Copper Tube for Medical Gas Systems, is used
for vacuum piping, such special marking shall not be
required. [NFPA 99:5.1.10.2.2.2]

1320.0 Joints and Connections. «

1320.1 General. This section sets forth the requirements for {{
pipe joint installations for a medical gas or vacuum system.

1320.2 Changes in Direction. Positive pressure patient {{
gas systems, medical support gas systems, and vacuum sys-
tems constructed of hard-drawn seamless copper or stainless
steel tubing shall have all turns, offsets, and other changes in
direction made using fittings or techniques appropriate to any
of the following acceptable joining methods:

(1) Brazing, as described in Section 1321.0.

(2) Welding, as described in Section 1322.1 through Section

1322.2.1.

(3) Memory metal fittings, as described in Section 1322.3.

(4) Axially swaged. elastic preload fittings, as described in
Section 1322 .4.

(5) Threaded, as described in Section 1322.5. [NFPA
99:5.1.10.3.1]
1320.2.1 Medical Vacuum Systems. Vacuum sys- €{
tems fabricated from copper tubing shall be permitted to |
have branch connections made using mechanically
formed, drilled, and extruded tee-branch connections that
are formed in accordance with the tool manufacturer’s
instructions. Such branch connections shall be joined by

brazing, as described in Section 1321.0. [NFPA|
99:5.1.10.3.3]

1321.0 Brazed Joints. |

1321.1 Brazed Joints and Fittings. Fittings shall be ((
wrought-copper capillary fittings complying with ASME
B16.22, or brazed fittings complying with ASME B16.50.
Cast copper alloy fittings shall not be permitted.

Brazed joints shall be made using a brazing alloy that
exhibits a melting temperature in excess of 1000°F (538°C)
to retain the integrity of the piping system in the event of fire
exposure. [NFPA 99 v - 0.
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) 1321.2 Tube Joints. Brazed tube joints shall be the socket
type. [NFPA 99:5.1.10.4.1.4]

)») 1321.3 Filler Metals. Filler metals shall bond with and be
metallurgically compatible with the base metals being joined.

Filler metals shall comply with AWS AS5.8. [NFPA
99:5.1.104.1.5,5.1.10.4.1.6]

)) 1321.4 Copper-to-Copper Joints. Copper-to-copper
joints shall be brazed using a copper—phosphorus or copper-
phosphorus-silver brazing filler metal (BCuP series) without
flux. [NFPA 99:5.1.10.4.1.7]

») 1321.5 Accessible. Joints to be brazed in place shall be
accessible for necessary preparation, assembly, heating, filler

application, cooling, cleaning, and inspection. [NFPA
99:5.1.10.4.1.9]

1321.6 Purging. Braze joints shall be continuously purged
with nitrogen NF. [NFPA 99:5.1.10.4.1.10]

») 1321.7 Tube Ends. Tube ends shall be cut square using a
sharp tubing cutter to avoid deforming the tube. [NFPA
99:5.1.10.4.2.1]

» 1321.7.1 Cutting Wheels. The cutting wheels on tub-
ing cutters shall be free from grease, oil, or other lubri-
cant not suitable for oxygen service. [NFPA
99:5.1.104.2.2]

» 1321.7.2 Cut Ends. The cut ends of the tube shall be
permitted to be rolled smooth or deburred with a sharp,
clean deburring tool, taking care to prevent chips from
entering the tube. [NFPA 99:5.1.10.4.2.3]

)) 1321.8 Cleaning Procedures. The interior surfaces of
tubes, fittings, and other components that are cleaned for oxy-
gen service shall be stored and handled to avoid contamina-
tion prior to assembly and brazing. [NFPA 99:5.1.10.4 31|

» 1321.8.1 Exterior Surfaces. The exterior surfaces of
tube ends shall be cleaned prior to brazing to remove any
surface oxides. When cleaning the exterior surfaces of
tube ends, no matter shall be allowed to enter the tube.
[NFPA 99:5.1.10.4.3.2,5.1.10.4.3.3]

» 1321.8.2 Interior Surfaces. [f the interior surfaces of
fitting sockets become contaminated prior to brazing, they
shall be recleaned for oxygen in accordance with Section
1321.8.7 and be cleaned for brazing with a clean, oil-free,
stainless steel or brass wire brush. [NFPA 99:5.1.10.4.3.4]

» 1321.8.3 Abrasive Pads. Clean, nonshedding, abra-
sive pads shall be used to clean the exterior surfaces of
the tube ends. [NFPA 99:5.1.10.4.3.5]

» 1321.8.4 Prohibited. The use of steel wool or sand
cloth shall be prohibited. The cleaning process shall not
result in grooving of the surfaces to be joined. [NFPA
99:5.1.10.4.3.6, 5.1.10.4.3.7]

» 1321.8.5 Wiped. After being abraded, the surfaces shall
be wiped using a clean, lint-free white cloth. [NFPA
99:5.1.10.4.3.8]

» 1321.8.6 Examination. Tubes, fittings, valves, and
other components shall be visually examined internally
before being joined to verify that they have not become

contaminated for oxygen service and that they are free
siansadabaienERA00:5.1.10.4.3.9]

1321.8.7 On-Site Recleaning. The interior surfaces {{
of tube ends, fittings, and other components that were
cleaned for oxygen service by the manufacturer, but that
became contaminated prior to being installed, shall be
permitted to be recleaned on-site by the installer by thor-
oughly scrubbing the interior surfaces with a clean, hot
water—alkaline solution, such as sodium carbonate or
trisodium phosphate, using a solution of 1 pound (0.5 kg)
of sodium carbonate or trisodium phosphate to 3 gallons
(11 L) of potable water, and thoroughly rinsing them
with clean, hot, potable water.

Other aqueous cleaning solutions shall be permitted
to be used for on-site recleaning provided that they are as
recommended in the mandatory requirements of CGA G-
4.1. [NFPA 99:5.1.10.4.3.10, 5.1.10.4.3.11]

1321.8.8 Contaminated Materials. Material that has €{
become contaminated internally and is not clean for oxy-
gen service shall not be installed. [NFPA
99:5.1.10.4.3.12]
1321.8.9 Timeframe for Brazing. Joints shall be {
brazed within 8 hours after the surfaces are cleaned for
brazing. [NFPA 99:5.1.10.4.3.13]
1321.9 Brazing Dissimilar Metals. Flux shall only be «
used when brazing dissimilar metals, such as copper and
bronze or brass, using a silver (BAg series) brazing filler
metal. [NFPA 99:5.1.10.4.4.1]
1321.9.1 Surface Cleaning. Surfaces shall be cleaned €
for brazing in accordance with Section 1321.8. [NFPA
99:5.1.10.4.4.2]
1321.9.2 Flux. Flux shall be applied sparingly to mini- {{
mize contamination of the inside of the tube with flux.
The flux shall be applied and worked over the cleaned
surfaces to be brazed using a stitf bristle brush to ensure
complete coverage and wetting of the surfaces with flux.
[NFPA 99:5.1.10.4.4.3,5.1.10.4.4 4]

1321.9.3 Short Sections of Copper. Where possi- €{
ble, short sections of copper tube shall be brazed onto the
non-copper component, and the interior of the sub-
assembly shall be cleaned of flux prior to installation in

the piping system. [NFPA 99:5.1.10.4.4.5]

1321.9.4 Flux-Coated Brazing Rods. On joints €
DN20 (NPS %) (7 inch O.D.) size and smaller, flux-
coated brazing rods shall be permitted to be used in lieu

of applying flux to the surfaces being joined. [NFPA
99:5.1.10.4.4.6]
1321.10 Nitrogen Purge. When brazing, joints shall be {{
continuously purged with oil-free, dry nitrogen NF to prevent
the formation of copper oxide on the inside surfaces of the
joint. [NFPA 99:5.1.10.4.5.1]

1321.10.1 Source. The source of the purge gas shall €
be monitored, and the installer shall be audibly alerted
when the source content is low. [NFPA 99:5.1.10.4.5.2]

1321.10.2 Flow Rate Control. The purge gas flow rate {{
shall be controlled by the use of a pressure regulator and
flowmeter, or combination thereof.
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