NP-NLH-038
Island Interconnected System Supply Issues and Power Outages
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Reference: Response to Request for Information NP-NLH-004
Please provide a table that compares the transmission line parameters for the as-
designed structures to the parameters used to verify conformance to the CAN/CSA-
C22.3 No. 60826-10 standard. The response should include the following
parameters:

a) Design overload and strength factors

b) Tower loading cases

¢) Wind and weight spans

d) Conductors and OPGW sag and tensions

e) Unbalanced ice loading cases

f) Security loads, including broken conductor loads

g) Clearances under maximum ice and after load

Engineering for the verification activities has used all of the same design criteria
that were used for the original line design, with maximum wind, maximum ice and
combined wind and ice loads increased as applicable for the verification. The as-
designed analysis used the actual design, so some data, such as wind/weight span
tables are not relevant for the actual design given that they represent planning

information for the initial design.

a) Design overload and strength factors — 0.9 for A-Type and B-Type suspension
towers, 0.8 for C-type, D-Type and E-Type towers, 0.7 for guy wire, 0.7 for
insulator strength.

b) Tower Loading Cases — reference NP-NLH-018 (Revision 1, June 3-15).

c) Wind and Weight Spans — please refer to Table 1 on the following page.
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d)

e)

f)

g)
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Conductor and OPGW sag and tensions — reference NP-NLH-018 (Revision 1,
June 3-15).

Unbalanced ice loading cases — reference NP-NLH-061.

Security loads, including broken conductor loads - The number of
conductors/ground wires considered in the case of broken wire load is one
conductor at a time for the suspension tower types A and B. Each broken wire
case is considered in a separate combination. For the tower types C, D and E,
broken wire cases are considered for one or two or all of the broken cables. For
the Labrador line portion with electrode conductor, suspension tower types A
and B are designed for one pole and one electrode conductor broken at the
same time. Anti-cascade requirements dictated that a maximum of 20
suspension structures would be permitted between full-tension deadends.
Clearances under maximum ice and after load - The line is designed for 8.3 m
ground clearance for maximum sag condition with maximum ice after load

condition or maximum temperature after load condition (85 deg C).

Span by span ground clearances were not verified as part of the as-designed

analysis, as the intent of the process was to confirm the capability of the structures

to withstand loads consistent with the stated return period. However, conductor

tensions were confirmed not to exceed maximum allowable limits, and sags did not

increase significantly.
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1 Table 1: Wind and Weight Spans
Steal Tower Design
Tower Typs & Tower Typs B Towsr Typa Towser Ty D Towar Type E
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= o5 | Y | Inbnd D | A1 | 410 | 485 | BY | 410 | &6 | 4 S5 | C1 | 410 | 460 | 500 | BG40 | -230 | ES0 ) D | 490 | 460 | BOO | B4D | -2ME &0 -245 | 616 | E1 | 410 | 460 | 500 | G40 | 215 | &70 | -MEB | BB
b 5 138 Y Inbnd | 230 | A2 | 255 | 300 | B1 | 2BE | 300 | 200 | 350 | C2 | 285 | 280 | 310 40 | -230 | F0 | D2 | 285 | 200 | 310 | 240 ( -300 44 -220 | 350 | E1 | 285 | 290 | 310 | 340 | -200 | 420 | -220 | 38D
E b | 135 | 138 Y Inand | 200 | A2 | 230 | 250 | B1 | 220 | 250 | 260 | ZF0 | C2 | 20 | 2E0 | ;0 230 | -260 | 320 | D2 | 220 | 260 | 270 | 280 ( -300 3R -2 | ZFS | E1 | 220 | 250 | Z0 | 290 | 200 | 360 | -200 | TE
ﬁ 20 |16"| 13 | Y | Inbnd | 230 | A2 | 265 | 300 | B1 | 265 | 300 | 2080 | 350 | C2 | 265 | 280 | 310 | 340 | -230 | IO | D2 | X5 | 200 | 310 | 340 | -300 42 <220 | 360 | E1 | 255 | 290 | 310 | 340 | -300 | 420 | -220 | 350
| W 2 | Y | inbnd | 350 | A1 | 400 | 450 | B1 | 400 | 450 | 450 | 5H 400 | M0 | 480 | B0 | -235| W5 | D1 | 400 | 440 | 40 | E20 | -2 G50 <250 | 500 | E1 | 400 | 440 | 480 | B20 | 325 | G50 | -250 | GOO
k| =W ] N | Comstal | 430 | A3 | 476 | 540 | BY | 475 | 540 | 520 | 570 475 | B0 | 50 B2 | -300 | 700 | DM | 45 | 530 | EFO | B30 | -400 TH -3 | BOO | E1 | 476 | B30 | 50 | 620 | 400 | TED | -300 | EOD
4| = 12 N | Cosstal | 430 | A3 | 475 | 540 | BY | 476 | 540 | 520 | 570 | ©1 | 475 | 530 | &°0 620 | -300 | 700 | DM | 475 | 530 | G70 | 620 | -400 TR -3 | B0 | E1 | 476 | B30 | B0 | 620 | 400 | TEOD | -300 | BOD
da | m0 | 12 | N | bhbed | 20 | A1 | 475 0 | Bl | 475 0 | 620 D|Ci| 47 | B0 0| B |-300| 700 | D1 | &5 | 530 | 60 | 620 | -400 750 -0 | 600 | E1 | 476 | 630 | 70 | 620 | 400 | 7RO 0 | 600
5 | 118" | 180 N Inbnd | 280 | A2 | 310 | 350 | B1 | 320 | 380 | 360 | 400 | C2 | 310 | 3E0 | 300 410 | -260 | 460 | D2 | 340 | 350 | 280 | 490 | -300 520 -E0 | 440 | E1 | 310 | 350 | 380 | 410 | -200 | 520 | -270 | 440
E | = 12 N Inband | 430 | A1 | &75 | B0 | BY | 475 | 540 | B30 | SF0 | C1 | 475 | B30 | 570 620 | -300 | 700 | DM | 475 | B30 | E70 | 620 | -400 TH -300 | B0 | E1 | 476 | B30 | &0 | 620 | 400 | TEOD | -300 | OO
7a 15| 180 | N | Inbnd | 250 | A2 | 275 | 316 | B1 | 276 | 36 | 320 | 380 | C2 | 275 | 31D | 330 | 360 | -260 400 | O | 6 | 310 | 330 | 360 | -300 460 <250 | 400 | E1 | 276 | 310 | 330 | 360 | -300 | 460 | -250 | 400
5 7k | 138" | 180 | N | Inbnd | 230 | A2 | 265 | 300 | B1 | 265 | 230D | 200 | 350 | G2 | 265 | 280 | 210 | 240 | -230 ( IO ) D2 | 25 | 200 | 210 | 240 | -300 420 -2 | 350 | E1 | 255 | 290 | 310 | 240 | 200 | 420 | -Z20 | 380
E To | 118 e N Inbnd | 250 | A2 | 75 | 3B | B | 7B | ME | 320 | @0 | C2 | 275 | 30 | 320 360 | -260 | 400 J D2 | ZFE | 310 380 | -300 48 -250 | 400 | E1 | 76| 30| 330 | 360 | -200 | 460 | -250 | 400
5 Ba | =0 12 N Inband | 430 | A1 | &75 | B0 | BY | 475 | 540 | B30 | SF0 | C1 | 475 | B30 | 570 620 | -300 | 700 | DM | 475 | B30 | E70 | 620 | -400 TH -300 | B0 | E1 | 476 | B30 | &0 | 620 | 400 | TEOD | -300 | OO
i gb | 0 | 105 | N | Inbnd | 440 | A1 | 485 | 555 | Bi | 485 | G656 | 636 | G546 435 | 64D | G5B0 | 640 | -285 | 75| Od | 485 | 640 | 630 | B4D | -390 T -5 | G616 | E1 | 485 | G40 | 68O | 640 | -3 T | -36 | GG
| 75| 130 | N | Inbed | 350 | A3 | 385 | 440 | B1 | 305 | 440 | 440 | &0 285 | 430 | 470 | B10 | -240 | 5B0 | v | 385 | 430 | 470 [ BID | 220 G600 -240 | 480 | E1 | 285 | 430 | 470 | G10 | 320 | GO0 | -240 | 480
0| = 105 N Inbnd | 440 | A1 | 485 | 558 | B1 | 485 | G55 | 536 | GAE | C7 | 485 | 54D | 50 B40 | -206 | 715 | D1 | 485 | 540 | B30 | B4D [ -330 ™ -295 | BA5 | E1 | 485 | B40 | 500 | 640 | -230 | TAO | -295 | BIE
ta| 7 13 N Inband | 350 | A3 | 385 | 440 | BY | 385 | 440 | 440 | 40 335 | 430 | 40 G10 | -240 | BB0 | D1 | 385 | 430 | 470 | BAD | -320 600 -240 | 480 | E1 | 385 | 430 | 470 | 510 | -2 G0 | -240 | 480
tb| 75| 130 | N | Cosstal | 350 | A3 | 385 | 440 | B1 | 385 | 440 | 440 | 480 | C1 | 385 | 430 | 470 | G610 | -240 | G660 | D1 | 385 | 430 | 470 | 6D | -320 600 -240 | 480 | E1 | 385 | 430 | 470 | 610 | -320 | 600 | -24D | 480
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