APPENDIX B
KEY’S TEN STEP ALGORITHM [92]
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The Key’s ten Step algorithm employed to compute the minimum reactive power required
at receiving end is given as follows:

Step L.

Step 2:

Step 3:

Step 4:

Compute, Pr(rity = E*s/ X
If P°r > Pr (crity no solution exists

If P°r < Pr(crjt) then go to Step 2

Compute, Pr(max) = P°r[ 100/ ( 100 - s.mdes)]
If Pr(max) > Pr (crit) go to Step 3

If Pr(max) < Pr (crit) go to Step 4

Compute, E°r = Es

8°r = -Sin

S.m.0 = (1 -P=r(crit))100 (B-2)

Qm = prerit) (* ~ wxc)

(stop)

Compute critical voltage (Er(crjt) s.m.) ofthe line limited by stability
margin,

Er(crit)s.m. = [P*max) X2/ E2 + ET, /4[| - wxcf] "2

ITE,.(crjit)S.m. — Es the line is stability limited with

Qrn = [E2r (1 - wxc) - FsEr cos8r(max) ] / X

Er (crit) = Es go to Step 5

IfEr < Er(crjit)S.m. the line is stability limited with

( Per/ Pr (crit)) (B-')



Step 5:

Step 6.

Step 7 .

Ererity  Er(crjits M. Go to Step 6
IfEr(crit)sm. < Er the line is voltage limited with

Er(max) = Er go to Step 7

Computer E°r = Es

8°r = found from (B - 1)

s.m.® = s.m.des

Ar(erit)y — -Sin (Pr(max) | Pr(crit))
§m = Pr(crit) (+ — WXC — COS 8r(crit))

(Stop)

Compute Er (niax) ~ E[crjt)s.m.
Ar(max) — -Sin - [Pr(max) X / (Er(lllax)Es)]
s.m.° = s.m.des

Qm — [Er(max) (1-WXC) — EsEr(max) COS 8r(max)] / X

go to Step 8

Compute,

max)  s'n (X Pr(max) | Es Er)

sr(crity = - cos B [ES/ (2E25 + 4Qm x (1 - wxc))12]

Ercrity = [Escos8r(ciit) + E2scos2 8r(crit) + 4Qm X (1 - wxc) ]/ 2(1-wxc)

Pr(crit) — (Eg Er(crjt)) /X + COs8 ( r(crit) 9) — (E r(crit) cos

X
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s.m.° = found from (B -2 )

go to Step 8

Step 8: Compute the required angle and reactive power at receiving end :
ser(req) = found from (A - 1)
Q r(req) — Pr(crit) (1 — wXC — COS 8 r(req))
It'Qer(req) < @m g0 to Step 9

If (Q°r(req) > Qm (0 to Step 10

Step 9: Compute, E°r = Es
8°r = found from (B - 1)
(stop)

Step 10: Compute,
C,=E.s(Q2m+P°r2)12

C2=tan (P°r/ Qm)

C3 = QmE2s - 2X(1 - wxc)P°r
8°r= Vi (C? - cos ™ (C3/C1))
E°r = XP°r/Es sin (-8°1)

(stop)



