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@ Run a Standard Powerflow -

The (full) Power Flow option is also called POR-
HELM powerflow, as opposed to Q-HELM or PQ-
HELM.

W Diagnostics  Help

p Parameters

4 3 Q Power Flow
1 (2 PQ Power Flow
i Power Flow

Flows from imported solution
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@ First and last step analyzing a case -

When dealing with a new case, the first thing you should try is

just running a standard (full) powerflow.

« If it does not have a solution, it is advised to first solve a Q-
HELM powerflow. If it does not have a solution, there are
severe "structural" problems to solve first (the reactive power
flows are not feasible).

« If Q-HELM does have a solution but PQ-HELM does not, then
there are problems of excessive real power flows.

 If PQ-HELM does have a solution but the full ("PQR")

powerflow does not, there are also problems with excessive

active power flows, but compounded by transmission losses.

There might be some erroneous R parameters, for instance.
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@ P, PQ, and Full Powerflow

-

.

Q-HELM —> PQ-HELM —> full-HELM

~

J

« If the full powerflow has a solution, then the PQ and Q
powerflows also have a solution.

* The converse Is not necessarily true.

* Note that voltages computed with full HELM are lower
than voltages computed with PQ-HELM or Q-HELM
(this Is expected).
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Introducing Gradually R

EleQuant

- R=100%: no solution (case is collapsed).

[ No Sclution PQR 11:36:44 AM (2 Ponertiow - - [ = ]
125 General ' Controls |
Options affecting the acceptance of the solution
Min # of buses in island 7
1.00 Max mismatch in node (in MW} 0.05
Max % of nodes not solving 1.5%
0.75 Options affecting the precision of the solution
Max order for power series 70
0.50 Mum orders to compute initially 15
Mum orders to compute at each stage 5
0.25 Tolerance for A.C. approximants 1.0E-4
=5 Calculation stop policy Analytic continuation is converged -
% 0.00 Options affecting the merging of nodes
w Jumper threshold (reactance in p.u.) |2.9E4 |
075 Global scaling of key parameters
e = .
Resigtance (3t)
050 - 50 R
No Solution PQR : Active power injections (gen and load) (%)
Mum nodes : 0,75 l? 50 :I.'EJ} 150 Z(IJO
Wax delta Slack and phase shifter angles (&)
MNum nodes bad delta i 0 50 100 150 200
Percent nodes bad delta 78] |: -1.00 Analytic Continuation
Higher-order approximants | si |
: ) iama -
Swings 1:Bus 1| |- 1,75 (for PY/QV curves and Sigma plots)
Swings remainder P ol |
Swings remainder 0 16.9
: 050 025 000 025 05 075 100 125 150 Restore defat valves | | apply || oK | concel |
Total load 2504 |: Sigmar
Total generation 2404w :
1 ’l_ : © Sigma r-Sigma i = sigmaLimitsl/p sigmaLimitsDown
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Introducing Gradually R

EleQuant

« R=0% --> just like a PQ power flow (except for

. . ags . .
al IglES). We obtain feaS|b|I|ty INn thiS case.
[T Mo Solution PQR. 11:36:44 AM 2] PowerFiow - - [ =
O] solved PQR 11:37:56 AM ]
1.25 || General | contrals |
Optiong affecting the acceptance of the solution
| | Min # of buses in island 7
1.00 | | Max mismatch in node (in M) 0.05
4 | Max % of nodes not solving 1.5%
0.75 | | - Options affecting the precision of the solution
| Max order for power series 70
0.50 Num orders to compute initially 15
Num orders to compute at each stage 5
0.25 Talerance for A.C. approximants 1.0E-4
-E Calculation stop palicy Analytic continuation is converged -
% 0.00 Options affecting the merging of nodes
W - {'| Jumper threshold {reactance in p.u.) |2.9E4 |
0,25 . Global scaling of key parameters
|
| | Resistance (®%)
050 o ™ m
Solved PQR 11 Active pawer injections (gen and load) (%)
Num nodes 075 0 0 00 10 a0
Wax delta Y| | slack and phase shifter angles (%)
MNum nodes bad delta 1 0 50 100 150 200
Percent nodes bad delta -1.00 | | - Analytic Continuation
| | Higher-order approximants | 5 |
) igma -
Swings 1:Bus1 -1.25 {for PV/QV curves and Sigma plots)
Swings remainder P 0.
Swings remainder 0 16.9
0,25 0.00 025 0.50 0.75 1,00 125 150 Restore defoultvaues | [_apply || ok || cence |
Total load 2594 Sigmar 4
Total generation 250.0=
| ’I_ = Sigma r-Sigma i = sigmaLimitslp sigmaLimitsDown

T ——
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EleQuant

@ Introducing Gradually P

e R=50% : still solves.

Vi

=3 Mo Solution PQR. 11:36:44 AM |5 Power Flow - - [ = |
3 solved PQR 11:37:56 AM : :
[ Solved PQR 11:38:34 AM 125 General ' Controls |
g :| | - Options affecting the acceptance of the solution
| | Min # of buses in island 7
L.00 Max mismatch in node (jn MW) 0.05
4 | /Max % of nodes not solving 1.5%
0.75 Options affecting the predsion of the solution
| | Max arder for power series 70
0.50 Num orders to compute initially 15
] Mum orders to compute at each stage 5
0,25 Tolerance for A.C. approximants 1.0E-4
-; Calculation stop policy Analytic continuation is converged -
% 0.00 | | - Ontions affecting the merging of nodes
w Jumper threshold (reactance in p.u.) |2.9E4 |
025 Global scaling of key parameters _
I =ik )
Resistance (%) ]
050 o ® s e
Solved PQR | | |Active power injections (gen and load) (%) 0 T
MNum nodes 075 1 GI 0 g 150 2?0
Max delta : | | Slack and phase shifter angles (%) P g
MNum nodes bad delta : ] 0 50 100 150 200
Percent nodes bad delta : -1.00 | | Analytic Continuation
e ot |55 -
Swings remainder P 0. :
Swings remainder 0 16.9
0,25 0.00 0.25 050 0.75 .00 1.25 150 Restore defautvaues || apply || ok || concel |
Total load 258, Sigmar ’
‘Total ENELOD 35|g>" = Sigma r-Sigma i = sigmaLimitsUp sigmaLimitsDown

BB BRR————————————————————,,
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@ Introducing Gradually P

EleQuant

« R=75%: unfeasible.

[ 1o Solution PQR 11:36:44 AM
O] solved PQR 11:37:56 AM
[ Solved PQR 11:38:34 AM
[ Mo Solution PQR 11:39:47 AM

Sigmai

Mo Solution PQR

Num nodes

Max delta

Num nodes bad delta

Percent nodes bad delta 85,
swings 1:Bus 1
Swings remainder P 0.
Swings remainder Q 16.9
Total load 259,
Total generation 209.¢
L ]

1.25

1.00

0.75

0.50

0.25

0.00

-0.25

-0.50

-0.75

-1.00

-1.25

4| Power Flow

General iCnnImls |

Options affecting the acceptance of the solution

Min # of buses in island

Max mismatch in node (in MW)

Max % of nodes not solving

Options affecting the predision of the soluti

Max order for power series

Mum orders to compute initially

Mum arders to compute at each stage
Tolerance for A.C. approximants
Calculation stop policy

Options affecting the merging of nodes

7

0.05

1.5%

ion

70

15

5

1.0E-4

Analytic continuation is converged -

-0.25

0.00 0.25 0.50 0.75 1.00
Sigmar
= Sigma r-Sigma i = sigmaLimitsUp sigmaLlimitsDown

1.25

1.50

Jumper thresheld (reactance in p.u.) |2.9E-4 |

Global scaling of key parameters
[ (=) 1

Resistance (&) RN
1] 50 100 150 200
I {2 1

Active power injections (gen andload) (3&) | 0
o 50 100 150 200
[ {2} 1

Slack and phase shifter angles (%) R N
1] 50 100 150 200

Analytic Continuation

Higher-order approximants | |
Si

(for PV/QV curves and Sigma plots) L M

Restore default values | | Apply I | oK | | Cancel |

www.elequant.com

EleQuant, Inc.



@ Introducing Gradually P

EleQuant

« R=60%: unfeasible.

=

[ Mo Solution PQR. 11:36:44 AM
[ Solved PQR 11:37:56 AM
[ solved PQR 11:38:34 AM
[ Mo Solution PQR. 11:39:47 AM
3 o Solution PQR 11:40:28 AM

HEBEE

Sigmai

No Solution PQR

Mum nodes

Max delta

Mum nodes bad delta
Percent nodes bad delta

Swings
Swings remainder P
Swings remainder Q

Total load
Total generation

35,

1:Bus1

16.9

259
388.4

1.25

1.00

075

0,50

025

0.00

-0.25

-0.50

-0.75

-1.00

-1.25

|£| Power Flow L J H

-0.25

0.00 0.25 050 0.75 1.00
Sigmar
= Sigma r-Sigma i = sigmaLimitsUp sigrnaLimitsDown

1.25

1.50

General ' Contrals |
Options affecting the acceptance of the solution

Min # of buses in island 7

Max mismatch in node {in MW} 0.05

Max %: of nodes not solving 1.5%

Options affecting the precision of the solution

Max order for power series 70

Mum orders to compute initially 15

Mum orders to compute at each stage 5

Tolerance for A.C. approximants 1.0E-4

Calculation stop policy Analytic continuation is converged -

Options affecting the merging of nodes
Jumper threshold (reactance in p.u.) |2.9E4 |

Global scaling of key parameters

[

Resistance (3%) R
0 50 100 150 200
L () |

Active power injections (genandload) (%) | 0
0 50 100 150 200
[ .F, ]

Slack and phase shifter angles (%&) Do g
0 50 100 150 200

Analytic Continuation

Higher-order approximants | . |
5

(for PV/QV curves and Sigma plots) 'gma -

Restore default values | | Apply I | Ok | | Cancel |
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EleQuant

@ Introducing Gradually P

e R=55%: feasible.

—
[ o Solution PQR 11:36:44 AM Yoot — E
[ solved PQR 11:37:56 AM
[ solved PQR 11:38:34 AM 1.25 General | Contrals |
3 1o Solution POR. 11:39:47 AM Options affecting the acceptance of the solution
[T Solution PQR 11:40:28 AM e 7
[ Solved PQR. 11:42:02 AM 1.00 Max mismatch in node {in MW} 0.05
Max % of nodes not salving 1.5%
0.75 Options affecting the predision of the solution
Max order for power series 70
0.50 Mum orders to compute initially 15
Mum orders to compute at each stage 5
0.25 Tolerance for A.C. approximants 1.0E-4
= Calculation stop policy Analytic continuation is converged -
% 0.00 Options affecting the merging of nodes
[ Jumper threshold (reactance in p.u.) |2.9E4 |
.25 Global scaling of key parameters
L 1
Resistance (%) RN
___________________________________________________________ 050 . I -
Solved PQR Active power injections (genandload) (%) | 0 T
Num nodes N 0 50 ]ﬂ 150 200
0,75 L (=} ]
Max delta Slack and phase shifter angles (%%) R
Num nodes bad delta ] 100 150 200
Percent nodes bad delta -1.00 Analytic Continuation
Higher-order approximants | . |
Si
Swings 1-Bus 1 .25 {for PV/QV curves and Sigma plots) L -
Swings remainder P 0.
Swings remainder Q 16.9
035 0.00 0.25 0.50 0.5 100 15 150 Restore default values | | Apply I | OK. | | Cancel ‘
Total load 259.0 | Sigmar o
Total generation 391.4> N N - - -
‘ =l | ’|_ @ Sigma r-Sigma i = sigmaLimitsip sigmaLimitsDown
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@ Lagrangian in the Full Powerflow -

« Contrary to what happens for Q-HELM and PQ-HELM, the full powerflow
problem does not admit a Lagrangian formulation.

 Remember that the Lagrangian allows one to define a criterion for the
selection of the best configuration of saturated states, whenever there
are several possible ones (as it is usually the case).

» But as resistive losses in transmission networks are small (compare I1°R
vs. 12X), it is plausible to propose that the optimal configuration of
saturated controls in the PQ-HELM problem is also the “best” one for the
full problem (actually, there is no rigorous definition for “best” in that
case!).
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