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Commander, ‘Atlantic Division, Naval Facilities Engineering Command
Commanding General, Marine Corps Base, Camp Lejeune, North Carolina

Power System Analysis and Planning (1978, Marine Corps Base, Camp
Lejeune, North Carolina)

‘(1) Power System and Planning (1978, Marine Corps Base, Camp
Lejeune, N. C.)

1. As requested by Engiﬁeering Service Request No. U6110-19F18K01, a

_ _computer assisted utilities system analysis for the Electrical Power
Distribution System at Camp Lejeune, North Carolina, has been accomplished.

2. A major change in the electrical distribution system occurred in 1977,
when Phase I of P-754 (Contract N62370-74-C-1345) was completed. During
this phase, the system was expanded from six to nine major radial feeders.
In addition, Carolina Power apd Light has centrally relocated its main
substation and Tncreased its service voltage from 110 KV to 230 KV.

3. Phase II of P-574 Electrical Distribution Improvenents is currently

scheduled to be ready for award sometime in April 1978. Enclosure (1)

is forwarded for your information and files. Data from the fault study,
relay coordination study, and load flow study should be made available
to the A&E currently working on Phase II under Contract N62370-77-C-4732.
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. » SECTION 1

PURPOSE

This power system analysis and planning for the Camp Lejeune

complex is a comprehensive analysis used to evaluate current

system performance of adequacy, reliability, and to ascertain
the effectiveness of alternate plans for system expansion

and operation.

The analysis and planning is threefold.

First, it is used to develop a 15 to 20 year master plan
which is based on the military construction objectives.
‘Second, it is used to optimize utilization of capital within
DOD funding constraints.

Third, it is used to develop a data base for future analysis,
utilizing the Computer Assisted Power System Engineering

. Program (CAPSE). _. ’






SECTION 2
PROCEDURE

This procedure involved the securing of information by field
investigations in order to prepare bus-node diagrams of the
electrical power system, compile existing load data, and
determine circuit configurations and impedances. The
existing circuit configuration and loading were entered into
a digital computer in order to conduct fault current and
loadflow analysis of the present system.

Based on the findings of Loadflow Case No. 1 and Fault Case
No. 1 other cases were developed and run.

After the optimum electrical power system was configurated
the final fault current study and a loadflow study were
conducted on the system. The fault current study is to be
used in rating interrupting capacities of equipment and
protective devices. '

Upon completion of using the CAPSE Program, the data for the
.computer runs were stored within the computer system. The
stored data, whicﬁ'represents the electrical power system

parameters and loading, can promptly be modified for future
analysis. :






SECTION 3

ELECTRICAL POWER SUPPLIES

COMMERCIAL

Electrical power is purchased from the Carolina Power and
Light Company at 12.47 KV. The Carolina Power and Light
Company serves the Camp Lejeune complex from a 230 KV circuit
through a total of 50 MVA of transformer capacity at 12.47 KV.

The total short circuit current available from Carolina
Power 'and Light was calculated to be: o

Three Phase = 13118 amps - symmetrical
Line to ground = 13637 amps - symmetrical

3=1







SECTION 4

EXISTING ELECTRICAL SYSTEM

The description of the existing system which follows, is
reflected in Loadflow Case No. 1lL-77 and Fault Current

Study Case No. 1lF-77. Electrical power is trasmitted at
12.47 KV from the point of Carolina and Power Light Companies
service. The distribution is accomplished by nine radlal
overhead circuits.

"Interconnection of feeders is possible by using one or several
of sixteen gang operated air breaker switches.

Presently, there are seven voltage regulétors>on five of the feeders
to correct low voltage conditions.

The interupting capacities of the nine Main Substation 0il Circuit
Breakers are 500 MVA while the present fault levels are 295 MVA.

Voltages at Midway Park, Paradise Point, Onslow Beach, and
the Rifle Range argas are presently reduced and distributed
at. 2.4 Kv.

o /dﬁwfmmﬂfdﬁ““j
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SECTION 5

CAPSE FAULT STUDY

This program produces both three-phase, and single-line to
ground fault current information. For each fault, the
output data is based on the following:

a. Per-unit resistance and per-unit reactance to the
point of fault on a 10 MVA base.

b. MVA at point of fault. Current (actual not per-unit)
at point of fault at voltage level of 12.47 KV.

Fault Case No. F1-77

Reference should be made to Bus-node diagram (Section 14) to
correlate BUS location with caculated values listed in table
below.







FAULT VALUES 39 & - GND

Bus # Feeder Description MVA - AMPS MVA AMPS
2 Main Bus 283 13118 294 : 13637
69 Rifle Range 79 3370 53 2437
29 Rifle Range 47 2198 31 1439
G Rifle Range 1000 KVA REG 25 1145 5 692
72 Rifle Range BKR 39 ' 20 933 12 555
T Rifle Range BKR 43 12 573 7 332
8 Rifle Range BKR 40 8 378 5 216
79 Rifle Range End Load 8 7393 4 205
10 French Crk 1500 KVA REG 86 3970 64 2948
70 French Crk (FIC Top) AR 3356 53 2441
12 French Crk (FIC Load) : 62 2885 44 2050
14 Industrial 101 4688 77 3572
16 - Reg 2 (Gum St) 162 7517 141 6520
18 Reg 2 (BKR 37) 94 G372 72 3333
62 Reg 2 (BKR 35-36) 93 4311 71 3279
19 Reg 2 (End Run) 79 3656 58 2 2713
22 Reg 3 (Holcomb Cir) 113 D226 87 4019
23 Reg 3 (End Load) 80 3689 58 . 2674
- 24 Reg 1 (BKR 41) 145 6701 111 . 5166
26 Reg 1 (BKR 33-34-8) 131 - 6048 99 .- 4584
23 Reg 1 (End Load) 101 4689 76 3511
36 Paradise Pt (BKR 7) 112 5167 76 3529
34 Paradise~Pt (Hospital) i il 3580 49 2262
38 “*Paradise Pt (BKR 18) 459 2215 40 1857
40 Paradise Pt (Bkr 11) 42 1909 2% 1331
43 Capehart (SUB) 50 2310 33 1539
60 Montford Pt (Midway) 41 1888 27 1241
52 Montford Pt (C. Knox) 22 1026 5. <. 697
53 Montford Pt (BKR 31) 27 1016 15 : 684
55 Montford Pt (Camp 1-3) 20 936 14 634
56 Montford Pt (BKR 42) 21 965 14 - 650
57 Montford Pt (Camp 2) . 18 817 g & 0 557

Nors = HAVE  A/ES DEsten ARevntd 230muA
FAVCT CuRREWTS 1w orpik o Covgr  all
CenTinGENCIES
5-2
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CASE

PL-77
1L-77
2L-77
3L-77
41L-77

5L-77 -

6L-77

- L=

- 8L=71

9L-77
10L-77
11L-77
12L-77
13L-77

14L-77

SECTION 6

SUMMATION OF LOADFLOW CASES

Proposed system

Existing system

Industrial Load on Regimental 2 feeder

Rifle Range load on French Creek feeder
French Creek load on Regimental 2 feeder
Regimental 2-load on Regimental 3 feeder
Regimental 3 load on Regimental 1 feeder
Paradise Point load on-Montford Point feeder
Capehart Aoad on Montford Point feeder
Montford Point load on Paradise Point feeder
Regimental 1 load on Regimental 3 feeder
Montford Point load on Hospital feeder

Total French Creek load on #2/0 AL feeder tap
Hospital load on Montford_Point feeder

System operated as a loop







SECTION 7

LOAD FLOW CASE PL-77 (PROPOSED SYSTEM)

Reference should be made to one-line diagram (Section 15) to
correlate location with discussion. The proposed system
with necessary modifications to present system to accomodate,
projected load growth and correct deficiencies was determined
as follows:

a. An additional 600 KVA voltage regulator will need to be
installed at the intersection of Marines Road and Sneads

Ferry Road to be in series with three existing voltage regulators.
This will correct the low voltage condition expected after
completion of P613-BEQ construction programmed for FY80.

b. Unswitched capacitor banks are required on Rifle Range
feeder to help low voltage condition as follows:

1. Sneads Ferry Rd at Duncan Street 225 KVAR

. 2.y, Endoof Dunecan - -Street -~ 5150 KVAR
3. Onslow Beach Breaker 39 600 KVAR
4. Courthouse Bay area ’ 1400 KVAR
-5. Rifle Range area & 150 KVAR

TOTAL 2525 KVAR
e
c. The increased load at French Creek area requies a bank
of 4000 KVAR unswitched capacitors to help alleviate the
probability of low voltage conditions in the event it becomes
necessary to put the Rifle Range load on to the French Creek
feeder as shown on Case 3L-77.

d. A bank of unswitched capacitors rated 2400 KVAR will be
required at the Capehart Area to help correct low voltage
conditions. : e

e. A possible voltage correction‘can be made by taps on
transformers on the new hospital feeder to correct for 5%
voltage drop expected.

£f. A 1500 KVA voltage regulator will be required on Montford
Point feeder to correct low voltage conditions expected at
Brewster Avenue area. This correction would eleviate low
voltage problem in the event that Montford Point feeder was
required to carry the hospital load in an emergency. Current
plans are to provide this regulator under Project P600.

g. A bank of unswitched.capacitors rated at 500 KVAR will
be required at Montford Point near Camp 1-2 to allow this
feeder to serve as an emergency backup for new hospital load.

h. A bank of unswitched capacitors rated at 2200 KVAR will
be required at new hospital site to reduce reactive power
in this area to allow this load to be served.adequately by
the Montford Point feeder.
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i. Last minute changes to Rifle Range load requires an
additional 75 KVA voltage regulator and 150 KVAR of unswitched
capacitors to be installed under Project P-243 in FY 79. :
This will correct the low voltage conditions caused by a
new air conditioning load at Onslow Beach area.

j. The proposed loading of the ten radial feeders is as

follows:
Connected MVA Load/ Percent of
KVA Rated MVA Rated Capacity
1. Montford Point 9493 3.10/11.4 27%
25 Rﬁg’;.g%sal 1 12045 3:124///1/;;4 66% 7/ Y%
.- 3. Rifle Range 1%262 ‘ 5.47/6.6 83% 1+ 7ot
4. paradise Point = 7500 6.40/10.3 62% e
5. French Creek 21171 i 5. T334 SQ%
6. Capehgrt 09D 1 ¢ 5.93/11:%4 52%
7. Industrial 10525 3.98/6.6 60%
8. Regimental 2 i1083 ' ©:38/10:3 62% -
9. Regimental 3 4798 2.63/10.3 25%
10. New Hospital 9200 4.94/1144 43%







k. The proposed system was dete;mined by considering the
increased electrical load imposed by the following projects:

P-062 - Mess Hall Modernization Phase II FY 78
P-065 Physical Fittness Center Y 78
P=-111 Operational & Maintenance Facility PY 79
P-138 Auto Vehicle Shop FY 78
P-160 ﬁeat Plant Expansion _FY 74
P-216 BEQ's 5th Increment FY 79
P-243 BEQ'S AL o FY 78
P=265 Combat Vehicle Maintenance Shop FY 79
P-419 Dining Facility ‘ EY 11
P;-570 BEQ's (French Crk) i FY 77
p-574 - Electr{cal Distrib;tion Changes FY 74
P-600 Dental Clinic FY 77
P-600  New Hospital FY 79
P-605 Dispensary : | FY 79
P-610 Heat Plant Emission Control 5 g o 4
P-613 BEQ (Hadnot Pt) - FY 80
P-706 = Dispersing Bldg. _ FY 78
P-714 Headquarter FAC DIV SUP GP PY- 70
P-715  Alterations to Bldg. 3 FY 77
P-720 Training Facility " FY 78
.. A Al o Weloaere s FOMe=IT YL L forva)







SECTION 8

LOADFLOW CASE NO. 1lL-77 (EXISTING SYSTEM)

The existing system with no modifications to present system
was analyzed under normal operating conditions. All

monitored lines were within ratings.
determined to exist on the Montford Point feeder at the Camp

Knox load.

A 7% voltage drop was

The feeder with the largest load was the Capehart

feeder which indicated a 6.7 MVA load and is rated at 11.4 MVA.
The overall station load was 40 MVA and is rated at 50 MVA.

a.

The nine radial feeders are loaded as follows:

LW~ ULtd WN -

] . .

. . ) . .

Montford Point
Regimental 1
Rifle Range
Paradise Point
French Cxeek

Capehart

Industrial
Regimental 2
Regimental 3

MVA LOAD/ PERCENT OF
RATED MVA RATED CAPACITY -
3.28/13.4 29%
4.60/11.4 40%
3.07/6.6 46%

1 6.40/10.3 62%
3.58/11.4 31%
6.72/11.4 59%
3.98/6.6 60%
5.88/10.3 57%
2.61/10.3 25%

These loads are based upon July 1977 peak loads.






SECTION 9

LOADFLOW CASES NO. 2L-77/14L77

Loadflow Cases 2L-77/14L77 were made to determine the effects
of interties between feeders in emergency cases. These cases
were also used to determine the proposed system requirements.

Reference should be made to bus-node diagram (Section 14) and
one-line diagram (Section 15) to correlate node discussion
with location in cases discussed below:

Case 2L-77 '(Industrial Load on Regimental 2 Feeder)

In the event that Main Breaker 7 is out, a switch can be closed
between nodes 14-16 at Gum Street to put the Industrial

-load on to Regimental 2 feeder. Computer calculations were
obtained using a peak demand factor of fifty-six percent on the
Regimental 2 feeder and thirty-seven percent peak demand

factor on the Industrial feeder. The crucial points for this

- temporary arrangements are listed below:

- a. Nodes 15-16, a-Aoad of 9.9 MvA can be expected on #4/0
Regimental 2 bottom circuit along Holcomb Boulevard which is
rated at 10.3 MVA.







Case 3L-77 (Rifle Range Load on French Creek Feeder)

In the event that Main Breaker 3 is out, a switch can be
closed between nodes 29-27 along Main Service Road to put
the Rifle Range load onto the French Creek feeder. Computor
calculations were obtained using a peak demand factor of

fifty-five percent on French Creek feeder and thirty percent

on the Rifle Range feeder. The crucial points for this
temporary arrangement are listed below:

a. Nodes 2-10, a load of 11.2 MVA can be expected on #336.4
ACSR French Creek feeder rated at 11.4 MVA.

b. Nodes 10-11, a load of 10.8 MVA can be expected on 1500
KVA regulator rated at 15 MVA.

c. Nodes 11-70, a load of 8.7 MVA can be expected on #4/0"
section of French Creek feeder along Main Service Road which
is rated at 10.3 MVA.

d. Node 77, a 5.6% voltage drop can be expected at Courthouse

Bay area.

e. Node 3, a 5.3% voltage drop'can be expected at Lyman
Road and Sneads Ferry Road area.






Case 4L-77 (French Creek Load on Regimental 2 Feeder)

In the event that Main Breaker 5 is out, a switch can be
closed between nodes 91-10 to put the French Creek load onto
Regimental 2 feeder. Computor calculations were obtained
using a peak demand factor of fifty-five percent on French:
Creek feeder and fifty-six percent on Regimental 2 feeder.
The crucial points for this temporary arrangement are listed
below:

a. Nodes 15-16, a load of 11.3 MVA can be expected on
#4/0 Regimental 2 bottom circuit along Holcomb Boulevard
which is rated at 10.3 MVA. This represents a 10% overload.

b. Nodes 65-98-99, a 5% voltage drop can be expected at
Regimental 2 area loads.







Case 5L-77 (Regimental 2 Load on Regimental 3 Feeder)

In the event that Main Breaker 8 is out, a switch can be
closed between nodes 19-22 to put Regimental 2 load on
Regimental 3 feeder. Computor calculations were obtained
using a peak demand factor of fifty-six percent on Regimental
2 feeder and fifty-four percent on Regimental 3 feeder. The
crucial points for this tempory arrangement are listed

below:

a. Nodes 20-21, a load of 8.6 MVA can be expected on #4/0
Regimental 3 top circuit along Holcomb Boulevard which is
rated at 10.3 MVA.

b. Node 65) a 5% voltage drop can be expected at the L
Street load.






. ‘Case 6L-77 (Regimental 3 Load on Regimental 1 Feeder)

In the event that Main Breaker 9 is out, a switch can be

closed between nodes 28-22 to put Regimental 3 load on to
Regimental 1 feeder. Computor calculations were obtained
using a peak demand factor of fifty-four percent for Regimental
3 feeder and fourty-one percent for Regimental 1 feeder. ;
The crucial points for this temporary arrangement are listed
below: :

a. Nodes 2-24, a load of 10.3 MVA can be expected on #336.4
ACSR bottom circuit of 3 circuit armless construction span
leading from Main Substation -to Breaker 41 which is rated at
11.4 MVA.

b. Nodes 26-28, a load of 3 MVA can be expected on #4/0 CU
run leaving Breaker 33 along Main Service Road which is
_-rated at 10.3 MVA.

s P
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Case 7L-77 (Paradise Point Load on Montford Point Feeder)

In the event that Main Breaker 4 is out, switches can be
closed between nodes 40-41, 41-58, 58-47; switches can. be
opened at nodes 41-43, 2-35 to put Paradise Point load on to
Montford Point feeder. Computor calculations were obtained
using a peak demand factor of seventy-nine percent for
Paradise Point and thirty-three percent for the Montford
Point feeder. The crucial Points are listed below:

a. Nodes 46-108, a load of 11.2 MVA can be expected on #4/0
circuit along Holcomb Boulevard which is rated at 10.3 MVA.
This represents an 8% overload.

b. Nodes 38-48-53, low voltage condition would prevail at
approximately 11% voltage drop at Montford Point area, 8.5%
voltage drop at Midway Park, and 17% voltage drop at Paradise
Point area.






Case 8L-77 (Capehart Load on Montford Point Feeder)

In the event that Main Breaker 6 is out, switches can be
closed between nodes 41-58, 58-47 to put Capehart load on to
Montford Point feeder. Computer calculations were obtained
using a peak demand factor of ninty-six percent for the
Capehart feeder and thirty-three percent for Montford feeder.
The crucial points are listed below:

a. Nodes 2-46, a load of 9.8 MVA can be expected on #336.4
ACSR section from substation which is rated at 11.4 MVA.

b. Nodes 46-108, a load of 9.8 MVA can be expected on #4/0
run along Holcomb Boulevard to Brewster Avenue which is
rated at 10.3 MVA.

c. Nodes 47-58, a load of 5.8 MVA can be expected on #1/0
by pass section which is rated at 6.6 MVA.






Case 91-77 (Montford Point Load on Paradise Point Feeder)

In the event that Main Breaker 1 is out, switches can be
closed between nodes 40-41, 58-41,58-59,59-50, open switch
between 41-43, to put Montford Point load on to Paradise
Point feeder. Computer calculations were obtained using a
peak demand factor of thirty-three percent for Montford
Point and seventy-nine percent for Paradise Point. The
crucial points are listed below:

a. Nodes 2-35, a load of 10.5 MVA can be expected on #336.4
ACSR run leading out of substation which is rated at 11.4
MVA.

b. Nodes 35-36, a load of 10.5 MVA can be expected
on #4/0 top circuit along Main Service Road which is rated
at ¥0.3 MVA.

c. Nodes 36-37, a load of 10.2 MVA can be expected on 1000
KVA regulator which is rated at 10 MVA.

d. Node 57, a voltage drop of 10% can be expécted at Montford
Point.

e. Node 60, a voltage drop of 15% can be expected at Midway
Park. :

~






Case 10L-77 (Regimentalil Load on Regimental 3 Feeder)

In the event that Main Breaker 2 is out, a switch can be
closed between nodes 28-22 on Main Service Road near Holcomb
Circle to put Regimental 1 load on to Regimental 3 feeder.'
Computor calculations were obtained using a peak demand
factor of forty-one percent for Regimental 1 feeder and
fifty-four percent for Regimental 3 feeder. The crucial
points for this temporary arrangement are listed below:

a. Nodes 20-21, a load of 10.4 MVA can be expected on #4/0
CU top circuit Regimental 3 along Holcomb Boulevard which is
rated at 10.3 MVA.

b. Nodes 30-25-26-33, a 6% voltage drop can be expected on
Regimental 1 loads.






Case 11L-77 (Montford Point Load on Hospital Feeder)

In the event that Main Breaker 1 is out, switches can be
closed at nodes 42-41, 41-58, 58-47; switches opened at
nodes 2-46 to put Montford Point load on to Hospital feeder.
Computor calculations were obtained using a peak demand
factor of thirty-three percent for Montford Point and
fifty-seven percent for the Hospital feeder. The crucial
points are listed below:

a. Nodes 2-107, a load of 8.7 MVA can be expected on #336.4
ACSR Hospital span which is rated at 11.4 MVA.






Case 12L-77 (Total French Creek Load on #2/0 AL Feeder Tap)

The system is operated under normal situations with the
exception that node 70 French Creek tap is open and total
FTC load is put on new #2/0 AL tap off node 66. Computor .
calculations were based on a peak demand factor of fifty-
five percent for French Creek feeder. The crucial points
are listed below:

a. Nodes 11-66, a load of 5.8 MVA can be expected on #2/0
AL tap which is rated at 5.8 MVA.







Case 13L-77 (Hospital Load on Montford Point Feeder)

In the event that Main Breaker 10 is out, switches can be
closed between nodes 41-42, to put Hospital load onto
Montford Point feeder. Computer calculations were obtained
using a peak demand factor of fifty-seven percent for the
hospital and thirty-three percent for the Montford feeder.
The crucial points are listed below:

a. Nodes 47-58, a load of 4.8 MVA can be expected on #1/0
section which is .rated at 6.6 MVA.

b. Nodes 46-108, a load of 7.77 MVA can be expected on #4/0
section which is rated at 10.3 MVA.






Case 14L-77 (System Operated as a Loop)

A special case was run looping together:

a. Looping French Creek, Rifle Range, Industrial, Regimental
1, Regimental 2, and Regimental 3 Feeders.

b. Another Loop was made for Paradise Point, Capehart, and
Montford Point Feeders.

c. The New Hospital Feeder was maintained as an independent
feeder. :

Computer calculations were obtained under these conditions
with satisfactory results. No low voltage or overloaded
conditions were found to exist.

\\e}
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SECTION 10

RELAYS

Section 11 lists and identifies all relays, relay settings,
CT ratios and modifications. It is the intent of this section
to explain those changes that involve more than readjustments.

To provide coordination, increased reliability and stability

of the power system, it will be necessary to replace several
additional relays and instantaneous elements besides the six
new sets of relays being provided with new oil circuit breakers
on Phase II of P574 currently being designed under A & E
Contract No. 62370-77-C-4732.

The following additions to above contract are outlined to
be included in contract changes as follows:

a. Replace existing relays, Paradise Point Feeder Breaker
No. 7 located at Cross Street.

b. Replace existing relays on Rifle Range feeder, Breaker
No. 39 located at Onslow Beach.

o Replace ex1st1ng relays on Montford Point feeder, Breaker
No. 42 located at Camp No. 2.

d. Replace existing instantaneous element on Regimental 1,
Main Substation, Breaker No. 2. Phase relays with elements
having a range of 10-80 are needed to coordinate.

e. All new relays provided should be of the solid state .
design with characteristics compatable with a GE type IAC-77.
The name of a manufacturer who can provide a solid state
device is included on the next several pages.

10=1
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1B-18.2.7-1
ISSUE G

SOLID-STATE OVERCURRENT RELAYS

INSTRUCTIONS

ITE Protective RBelays

DRAWOUT SEMI-FLUSH MOUNTED
SINGLE-PHASE AND THREE-PHASE RELAYS

INVEBRSE . . isan s i.65 s smmmn 2 voms ITE-511
VERY INVERSE: ... Ji0coionvess oot ITE-S1Y
EXTREMELY INVERSE ..........
INSTANTANEQUS ............eotn ITE-50
INVERSE INSTANTANEOUS ........ ITE-501

SHINT TIME ..o st et ITE-51S
LONG TIME .vovivviereenenenennns ITE-51L
DEFINITE TIME . ..vveeeeeeiannnnns ITE-51D
LONG TIME INVERSE .......ccunn.. ITE-51IM:

LONG TIME VERY INVERSE ........ ITE-S51YM

~ SINGLE PHASE
FOR RESIDUAL GROUND PROTECTION

10~-2

THREE PHASE
FOR PHASE PROTECTION

=3 GOULD






" Section 18.0.
v Page 1
. February 15, 1877

ITE Protective Relay Index
With Competitive Types

Device Catalog
Number Function ITE GE w Section
25 Synchronism Check ITE-25S . 1JS-51 CVE 18.3
: ITE-25V 1JS-52D CVE-1 ;
27 Undervoltage '
Inverse Time Delay ITE-27 IAV cv
Instantaneous with Built-in Timer ITE-27D — — 18.4
Instantaneous ITE-27H NGV SV, SVF
3 27/59 | Under and Overvoltage - _
/ Inverse Time Delay ITE-27/59 1AV Ccv
Instantaneous with Built-in Timer ITE-27/59D R — 18.4
Instantaneous ITE-27/59H CFV,NGV ‘SV,SVF-1
32 Phase Directional ITE-32 CAP,CCP . H3
Reverse Power ITE-32R ICW CRN-1 18.8
.| Over/Under Power ITE-32W @ " CFW Cw
e 32N Ground Directional ; .
: Dual Polarized ITE-32D CFPP — 18.8
Negative Sequence Polarized ITE-32Q — — .
40 Loss of Excitation — CEH KLF —_
R 46 Current Balance ITE-46D e - CM
Negative-Sequegce Time OC 4 ITE-46Q @ INC,SGC coQ 18.6
‘Negative-Sequence OC, High-Speed ITE-46H — POQ
47 U.V. and Phase Sequence : '
Inverse Time Delay ITE-47 - ICR CP.CvVQ
High Speed s ITE-47H CFV - - — 18.4
Instantaneous with Built-in Timer ITE-47D —_ ==
49 Thermal Overcurrent ITE-49 TMC BL-1 18.7
Temperature ITE-49T IRT DT-3 :
49/50/51 | Motor Protection:
! = =2 — 18.7
overload, locked rotor and instantaneous - fad .
50 Instantaneous OC : g5 ITE-50 PJC SC.ITH
Inverse Instantaneous OC ITE-50I — — 18.2
High Dropout Inst. OC ITE-50H . —_ KO-3
High Dropout Inst. OC with Timer ITE-50D —_ =
) Time Overcurrent
Inverse ITE-511 IAC-51 CO-7
50/51 Very Inverse ITE-51Y IAC-53 CO-9
51 * Extremely Inverse ITE-51E IAC-77 CO-11
50/51N Short Time ITE-51S IAC-55 CO-2
51N Definite Time ITE-51D — CO-6
Fast Curve ITE-51SP C - — 18.2
Long Time, Inverse ITE-51IM IAC-66A,B CO-5
with overload alarm ITE-51+50D IAC-66K COM-5
with timer (inrush) ITE-51 @ IAC-66M COM-5wit
Long Time, Very Inverse ITE-51YM — —
Long Time, Extremely Inverse ITE-S1L = —_
Distribution Circuits : ITE-51+50D IAC-66T CO-4

Gould Inc., Switchgear Division

Protective Relays
207 Witmer Rd.

Horsham, Pa. 19044
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SECTION 11

TABLE OF RECOMMENDED RELAY SETTINGS

Ll=d.

JUN 1978






4-7350

111:JWK
11300

0 2 0CT 1881
MEMORANDUM FOR CODE 05 :

Subj: Relay Settings for New Hospital Feeder Breaker, Marine Corps Base,
Camp Le jeune

Ref: (a) FONECON OICC/ROICC JAXNCA CAMP LEJEUNE (Mr. A. Young)/
LANTNAVFACENGCOM (Mr. A. J. Hansen) of 28 Sep 1981

1. In accordance with reference (a), corrected relay settings for new
hospital circuit breaker at the main substation are as follows:

CT 500/5
IAC - 77
50/51 Relays 50/51 N Relays
TAP 6 TAP 0.5
) ™ 2 . ™ 3
IT 10 - IT 10
J. W. KELLEY
Electrical Engineer
Code 111
Blind copy: ok
OICC/ROICC JAXNCA CAMP LEJEUNE (A. Young)
Bl P, KELLEY
11B ~&
118 kwasny
30 Sep 81
nrs

- DOC#0219L







4-7350

111:JwWK
11300

o 2 0CT 1981
MEMORANDUM FOR CODE 05 '

Subj: Relay Settings for New Hospital Feeder Breaker, Marine Corps Base,
Camp Lejeune

Ref: (a) FONECON OICC/ROICC JAXNCA CAMP LEJEUNE (Mr. A. Young)/
LANTNAVFACENGCOM (Mr. A. J. Hansen) of 28 Sep 1981

1. In accordance with reference (a), corrected relay settings for new
hospital circuit breaker at the main substation are as follows:

CT 500/5
IAC - 77
50/51 Relays 50/51 N Relays
TAP 6 y - : TAP 0.5
™ 2 ' : ™ 3
- ’ 7 - :
IT 10 IT 10
J. W. KELLEY
Electrical Engineer
Code 111
Blind copy: €.
omc(w CAMP LEJEUNE (A. Young
111 =< KELLEY
11B : : Kby
118 ‘ 30 Sep 81
nrs

DOC#0219L







g TS 444-4864

 11B:AJH

3 0 JuL 1981

MEHNORANDUM FOR CODE 05

Subj: Relay settings for lew Hospital Feeder Breaker, Marine Corp
Bage (MCE) Camp Lejeune

1. Relay settings for new hospital circuit breaker at the main
substation are as follows:

CT 600/5

IAC - 77 ,

50/51 Relays 15/51 ¥ Relays
TAP 5 TAP 0.5

°2 .- ’ D 3

IT 10 1T @\

{©

A. J. BANSEN
- General Engineer
{Code 113)

[

. Blind copy to:
OICC/ROICC JACKSONVILLE (A. Y.)
11s

I |

Hansen
Carroll

7/20/81]|







RIFLE RANGE FDR

RELAY SETTINGS

PHASE RELAYS

4/1.5-12

JUN 1978
CIRCUIT RECOMMENDED SETTINGS
VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE RATIO .
OCB NO. (KV) LOCATION RELAY QUAN. DIAL CT REMARKS
BKR 3 12:47 Main Sub e-772 71 3 4/4-16 ' S 40/10-40 §00/5 Recloser Relays 0,60,120
BKR 44 12.47 Snead Ferry Rd, IAC-77] 3 4/1.5-12 4 30/10-40 - 400/5 Recloser 0,15,30
- BKR 39 1247 Onslow Beach IAC-77 3 8/1.5-12 1 15/10-40 100/5 Recloser 0,10,20
BKR 43 12.47 Courthouse Bay| IAC-77| 3 5/1.5-12 1 40/10-40 300/5 Instantaneous will not funcfion,
: Recloser 0,30,60
BKR 40 12547 Rifle Range IAC-77| -3 1 25/10-40 50/5 Recloser 0,10,20






RIFLE RANGE FDR

RELAY SETTINGS.

JUN 1978 GROUND RELAYS
“CIRCUIT RECOMMENDED SETTINGS
VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE | RATIO
0CB NO. (KV) LOCATION RELAY _ |QUAN. DIAL ' CT REMARKS
BKR 3 12.47 Main Sub wem kb A s ] 15/10-40 "600/5
BKR 44 12.47 Snead Ferry Rp; IAC-77 1 | .5/.5-2 5 8/2-16 400/5
BKR 39 12.47 Onslow Beach - facgrl - .5/.5-2 ¥i.5 .5}.5—4 100/5
BKR 43 12.47 | Courthouse Bay| IAC-77| 1 | .5/5-2 2 4/2-16 300/5
BKR 40 12.47 Rifle Range $ac-738 1§ 5152 1 2/ .5-4 50/5







RELAY SETTINGS

FRENCH CREEK FDR - JUN 1978 ® RELAYS
CIRCUIT : RECOMMENDED SETTINGS
VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE | RATIO ,
OCB NO. | (V) LOCATION RELAY  |QUAN. DIAL CT REMARKS
BK5 12.47 ' |'Maid s C0-9 3 6/1:%2 5.1 s 60/6-144 | 600/5 Recloser Relays 0,25,50

\







FRENCH CREEK FDR

RELAY SETTINGS

GROUND RELAYS

JUN 1978
CIRCUIT RECOMMENDED SETTINGS
VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE | RATIO
OCB NO. (KV) LOCATION RELAY  |QUAN. DIAL CT REMARKS
BKR 5 12.47 Main Sub co-8 .5/.5-2.5 5 6/6-144 - 600/5

\







RELAY SETTINGS .

INDUSTRIAL FDR JUN 1978 : ¢ RELAY
CIRCUIT . RECOMMENDED SETTINGS
VOLTAGE TYPE ~TAP/RANGE | TIME| INST./RANGE | RATIO
0CB NO. (KV) LOCATION RELAY QUAN. DIAL CT REMARKS

BK 7 12.47 Main Sub o9 ) 3 | 41110 1 |20/6-144 600/5 |Recloser Relay 0,10,20







INDUSTRIAL FDR

RELAY SETTINGS

GROUND RELAY

: JUN 1978
CIRCUIT RECOMMENDED SETTINGS
VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE | RATIO
0CB NO. | (KV) LOCATION RELAY __|QUAN. DIAL cT REMARKS
BK 7 12.47 Main Sub co-8 51825 L heh 2/ btled | 600/5







RELAY SETTINGS

REGIMENTAL 2 JUN 1978 @ RELAY
- CIRCUIT v RECOMMENDED SETTINGS
VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE | RATIO
OCB NO. (KV) LOCATION RELAY QUAN, DIAL CT REMARKS
BK 8 12.47 Main Sub IAC-77 3 5/4-16 9 30/10—40 * | 600/5 Recloser Relay 0,40,80
BK 35 12.47 Louis & Main | JAC-51 3 5/4-16 2 35/20-80 200/5 | Recloser 0,10,20
Ser. Rd. : ; :
BK 36 12.47 Louis & Main | IAC-51 3 5/4-16 2 35/20-80 200/5 Recloser 0,10,20
Ser. Rd. : ;
. BK 37 12.47 Louis & Main | IAC-51 3 5/4-16 5 10/20-80 300/5 Recloser 0,10,20
Ser. Rd. : :
*0CB #8 ¢annot pick up all of inrush at one {ime o* this circuit/ witH, the French Crgek circht load connect to
Regimentdl -#2 ' : N :
* Instanfjaneous on|OCB 37 and 8 may| not coordinate






RELAY SETTINGS

REGIMENTAL 2 FDR 1978 , GROUND RELAY
CIRCUIT RECOMMENDED SETTINGS
VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE | RATIO A
0CB NO. | (KV) LOCATION RELAY  [QUAN. DIAL CT R
BK 8 12.47 Main Sub 1AC-77 | 1. .5/.5-4 | 6 | 15/10-80, - 600/5
BK 35 |12.47 Louis & Main |7TAC-51 | 1 .5/.5-2- | 4 | 10/10-40 200/5
Ser. Rd. : : 8 . :
BK 36 12.47 Louis & Main IAC-51 1 .5/.5-2 4 | 10/10-40 - 200/5
Ser. Rd. ' .
BK 37 |12.47 Louis & Main |IAC-51 | 1 .5/.5-2 5 | 10/10-40" 300/5

Ser. Rd.







RELAY SETTINGS

REGIMENTAL 1 FDR @ RELAY
? JUN 1978 :
- CIRCUIT RECOMMENDED SETTINGS :
VOLTAGE TYPE TAP/RANGE | TIME INST./RANGE RATIO
OCB NO. (KV) LOCATION RELAY QUAN, DIAL CT REMARKS
BK 2 12.47 Main Sub IAC-77] 3 5/4-16 4 50/10-40 " 600/5 Recloser 0,60,120 need new
o ' range of 10-80 instantaneous
BK 41 1247 Dare Dr. f IAC-51 3 5/4-16 . 3 20/20-80 400/5 Recloser 0,10,20
\ .
= BK 33 12.47 Dare Dr. & Main  IAC-51} 3 5/4-16 1 20/20-80 600/5 Recloser, 0,10,20
Ser. Rd. ;
BK 34 12.47 Dare Dr. & Main IAC-51} .3 5/4-16 2 .20/20-80 200/5 Recloser 0,10,20
Ser. Rd. .
BK (NEW) 1247 UAY=SE. 3 Ste—36 1/_2 201/20=80" AAOG%S Recloser 0,10,20
co-n “Yy-12 Ze/6-14Y ot :
BK 8 12.47 AL St. IAC-51 3 5/4-16 1 20/20-80 400/5 Recloser 0,10,20







RELAY SETTINGS

. REGI} : .
{ENTAL 1 FDR JUN 1978 ‘ GROUND RELAY
CIRCUIT ¥ RECOMMENDED SETTINGS !
VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE | RATIO :
OCB_NO. (KV) LOCATION RELAY QUAN. DIAL| - et REMARKS : :
FDR BK 2 _
MAIN SUB| 12.47 Main Sub IAC-77 |1 1/.5-4 10 20/10-80 600/5
BK 41 12.47 Dare Dr. "IAC-51 |1 .51.5-2 .. % /2 10/10-40 | 400/5
BK 33. 12.47 Dare Dr. & Maip ' ‘ N R A ; | !
Ser. Rd. IAC-51 | 1 .5/.5-2 /2 10/10-40 600/5
BK 34 12.47 Dare Dr. & Maif . Ko d i i
Ser. Rd. . | IAC-51 |1 .51 +5-2 /2 | 10/10-40 200/5 . '
% g3 oo RN
BK (NEW) | 12.47 o LM ok ; M5+ 1 .5/.5-2.5 | /2 | 10/30—%6- 48675
co-J| N 2-498 1 300

BK 8 {12.47 i JAG=ST 11~y I8}, 5-0 /2 |- 10/10-40 1 400/5







RELAY SETTINGS

REGIMENTAL 3 FDR JUN 1978 @ RELAY
CIRCUIT : RECOMMENDED SETTINGS
| VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE | RATIO
OCB NO. | (KV) LOCATION RELAY _ |QUAN. DIAL CcT REMARKS
BK 9 12.47 Main Sub IAC-77| 3 4/4-16 3 |15/10-40 * | 600/5 | Recloser 0,10,20
‘(
{

* OCB #9{cannot pifk-up all of unrupt at one|time in this circuift with
Regimenfal #1 or Regimental #2 cirfuit load|connefted to Regimgntal i#3

v







REGIMENTAL 3

RELAY SETTINGS

JUN 1978

GROUND RELAY
CIRCUIT RECOMMENDED SETTINGS
VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE | RATIO
OCB NO. (KV) LOCATION RELAY QUAN. | DIAL CT REMARKS
BK 9 12.47 Main Sub IAC-77 4 .5/ .5-4 1 10/10-80

600/5







RELAY SETTINGS

PARDISE POINT FDR JUN 1978 '@ RELAY
CIRCUIT ' 5 RECOMMENDED SETTINGS
VOLTAGE TYPE _ TAP/RANGE | TIME| INST./RANGE RATIO :
OCB NO. (KV) | LOCATION RELAY QUAN. DIAL CT REMARKS
BK 4- 12.47 Main Sub Cc0-9 3 5/1-12 2 4 50/6-144 600/5 Recloser settings 0,15,30
BK 7 12.47 Cross St. IAC-77 3 4/4-16 1/2 20/20-80 400/5 Recloser setting 0,10,20
J : Need new relays
\ | : ‘
BK 18 12.47 BOQ Area Cc0-9 3 5/4-12 3 40/10-40 1 200/5 Recloser settings 0,10,20
BK 11 12.47 BOQ Area IAC-77 | 3 5/1.5-12 3 40/10-40 ; 200/5 Recloser settings 0,10,20
b # - ' ' & e L5, -1 ‘ = - — -
ﬁ;;?ﬁ:ﬁ( <HEVY T LT S P T S/~ 12 | | Zppo-40 | 00/~ RECLOSKRS /w:iu@ eF
Y

* 3 © o |1ae=7 |2 |5 s~ )2 |8 | sepe o tt00/s~ ¢t L







PARADISE POINT FDR

RELAY SETTINGS
JUN 1978

GROUND RELAY

" CIRCUIT RECOMMENDED SETTINGS
VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE | RATIO
OCB NO. (V) | LOCATION RELAY  |QUAN. DIAL CT REMARKS
BK 4 12.47 Main Sub c0-8 1 117.5-2.5 10/6-144 ' 600/5
i A-r6
BK 7 12.47 EGross St. cIAC-77 | 1 .5/.5-2 \ 1/2 10/ 310=40 400/5 Need new relays
BK 18 12.47 BOQ Area C0-9 1 5/ .5<2.5 ﬁ /2 10/10-40 200/5
1
BK 11 '12.47 BOQ Area IAC-77 | 1 .5/.5-2 /2 10/2-16 200/5
: e ] AR 3V e S
Hospmd | 2,4 42, | AC-27 CS A2 R 7







RELAY SETTINGS

CAPEHART FDR JUN 1978 § RELAY
- CIRCUIT RECOMMENDED SETTINGS
VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE RATIO
OCB NO. (KV) LOCATION RELAY QUAN. DIAL : CT REMARKS
BK 6 12.47 Main Sub IAC-77 3 5/4-16 3 30/10-40 - 600/5 Recloser Relay 0,20,40
(AIR) e : ‘ v :
BK 13 12.47 Capehart Sub |’ CO-6 3 5/4=12x 3 300/5 Recloser Relay 0,15,30
- (AIR) ‘ ;
BK 14 12.47 Capehart Sub CO-6 3 Spare
. (AIR) ) '
BK 15 12.47 Capehart Sub Cco-8 -3 5/2-6 1 30/10-40 200/5 Recloser Relay 0,10,20
(AIR) . ' ,
BK 16 12.47 Capehart Sub | CO-8 4 5/2-6 1 30/10-40 200/5 Recloser Relay 0,10,20
(AIR) . , | % ;
BK 17 12.47 Capehart Sub co-8 5/2-6 ~1 30/10-40 200/5| ‘Recloser Relay 0,10,20






RELAY SETTINGS

CAPEHART FDR JUN 1978 GROUND RELAY
CIRCUIT RECOMMENDED SETTINGS
VOLTAGE TYPE ~TAP/RANGE | TIME| INST./RANGE | RATIO
OCB NO. (KV) LOCATION RELAY  |QUAN. DIAL CT REMARKS
BK6 12.47 Main Sub IAC-77 .5/.5-4 3 10/10-80 600/5







RELAY SETTINGS

MONTFORD FDR JUN 1978 @ RELAY
CIRCUIT RECOMMENDED SETTINGS '
VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE RATIO
OCB NO. (KV) LOCATION RELAY DIAL CT REMARKS
BK 1 12:47 Main Sub IAC-77 6/4-16 2 40/10-40 * - 600/5 Recloser Relays 0,15,30
; .
New - 3 : ’ '
" BK 31 12.47 Camp 1&2&3 IAC-77 4/1.5-12 1 ' 15/10-40. - 200/5 Recloser Relays 0,10,20
* OCB #1} Cannot pijck-up all of ‘inrysh at one pn this circujt with Paradise Poiht ciircujt load
.connec}t to monfdrd feeder : ;






RELAY SETTINGS

JUN 1978 :

ONTFORD _FDR GCROUND-RELAYS- |

- CIRCUIT _ RECOMMENDED SETTINGS

VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE | RATIO
0CB NO. (KV) LOCATION RELAY - |QUAN. DIAL Bt K REMARKS : \

— : i)

BK 1 12.47 Main Sub 774 A .5/.5-4 | 4 | 10/10-80 ' 600/5 | ‘
NEW d : ' : |

BK 31 12.47 Camp 18283 .| IAC-77 |, 1| 57.5-2° 4.1 | 1.5/.5-4. 200/5







RELAY SETTINGS

JUN 1978
HOSPITAL FDR @ RELAYS
- CIRCUIT RECOMMENDED SETTINGS
VOLTAGE TYPE TAP/RANGE | TIME[ INST. /RANGE RATIO
OCB NO. (KV) ! LOCATIQN RELAY QUAN. DIAL : : CT . REMARKS
BK 10 | 12.47 Main Sub i ' 5 ' :
n Su :_IAC 77 3 5/4-16 2 40/10—4Q 600/5 Recloser Relay 0,10,20







HOSPITAL FDR

RELAY SETTINGS
JUN 1978

GROUND RELAY

-CIRCbIT RECOMMENDED SETTINGS

VOLTAGE TYPE TAP/RANGE | TIME| INST./RANGE | RATIO
0CB NO. (KV) LOCATION RELAY QUAN. DIAL : CT REMARKS
BK 10 12.47 Main Sub IAC-77 1 .5/.5-4 3 5/2-16 600/5







SECTION 12

SCOPE OF WORK-RELAY TESTING

j The following is a scope of work for a contract for

1. Testing and calibration of all electric protective
devices.

2. Inspection and testing of circuit breakers.
Furnish all engineering services necessary to perform

l.” The testing and calibration of all electric protective
devices, and

2. Inspection and testing of all power circuit breakers
~-in the main substation at Camp Lejeune.

The service shall include the following:

1. Testing and calibration .6f all relays using the
manufacturer's suggested testing and calibration procedures;

{I. ' 2. Cleaning 411 relays;

3. Checking for proper polarity, phase rotation and
ﬁj phase angle;

4. Checking all control circuitry to assure that the
fa equipment is performing in accordance with its design intentions.
| Breaker test tripping will be accomplished where possible;.

5. Inspect all circuit breakers for proper mechanical and
electrical operation. Check all mechanical parts, linkages,
assembly, etc. Check all electric components for defects, wear,
etc. A

5. A report on all testing, calibration and .findings shall
‘be submitted.

The services hereunder shall include the necessary field

surveys, site investigations and all travel and subsistence and
ten (10) copies of the completed report.

}2=3






NUMBER OF

RELAYS

TYPE

RELAYS

TYPE AND STYLE

STYLE

i

MANUFACTURER







. Firms that can accomplish the work are:
‘Maryland Electrical Testing " To., Inc.
3100 Washington Boulevard
Baltimore, Maryland 21230
Telephone: (301) 644-6100
Westinghouse Electric Corp.
Electric Service Division
1055 Taylor Avenue
Tawson, Maryland 21204

Telephone: (301) 828-5400

B L






SECTION 13

GENERAL DISCUSSION AND RECOMMENDATIONS

CAPACITORS

As indicated in Section 7, the voltage drop in some areas

of the Station exceeds 5% of the normal bus voltage.

The voltage drop is excessive and will cause problems. It is
recommended that capacitors be installed on the feeder/feeders
with the excessive voltage drop. The capacitor banks should
be operated as unswitched banks (no automatic switching).

The following additions and changes to P574 under A & E Contract
N62370-77-C-4732 are to be included as follows:

1. Add unswitched capacitors (1400 KVAR) at Courthouse
Bay- area.

2. Add unswitched capacitors (225 KVAR) at Duncan
Street tap. 7

3. Add unswikched capacitors (150 KVAR) at end of
Duncan Street. :

4. Add unswitched capacitors (600 KVAR) at Onslow
Beach.

5. Add unswitched capacitors (150 KVAR) at Rifle
Range area. j

6. Add bank of unswitched capac1tors (2400 KVAR)
required at FTC area.

7. Add bank of unswitched capacitors (1600 KVAR)
on primary of French Creek regulator.

8. Add another bank of capacitors (2400 KVAR) at
Capehart housing area.

The following capacitors are recommended and should be

included as part of project P-600 new hospital construction
scheduled for FY 79 as follows:

1. Add unswitched éapacitors (500 KVAR) Montford
Point Camp 1-3.

2. Add unswitched capacitors (2200 KVAR) at new hospital
load area. .

TIEY






| The following capacitors are recommended and should be
‘ included as part of P-243 (BEQ Construction). Air conditioners
. are to be relocated at BA-104 and BA-105. These are existing
J buildings located at Onslow Beach area.

1. One bank of unswitched capacitors rated at 140 KVAR
should be installed on a pole close to the new air conditioning
' load.

ety
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VOLTAGE REGULATORS

Future load increases due to planned projects for Courthouse
Bay area and the Rifle Range area have made it necessary to
recommend adding one new 600 KVA voltage regulator at Marines
Road and Sneads Ferry Road intersection. Regulators are to
be three phase type. ~

A voltage drop exceeding 5% was identified by the computor
analysis and relocation of an existing 500 KVA voltage
regulator was considered to correct this problem. However,
relocation of this regulator is not recommended at this time
because Camp Knox Trailer Park is currently being phased
out.

One new 1500 KVA voltage regulator has been recommended for
the purpose of regulating the Montford Point feeder so that
it may be used as alternative feeder to support the new

- hospital. The location has been identified as near as

possible to intersection of Brewster Street and Holcomb
Boulevard. Funding will be handled under Project P600 new
hospital construction scheduled for FY 79. : "

One new 75 KVA voltage regulatdi is recommended to be installed

~under P-243 at Brgaker 39 to-.correct voltage drop conditions

at Onslow Beach.

13-3






CIRCUIT BREAKER AND RELAY INSPECTION AND TESTING

It is recommended that the protective relays and oil circuit
breakers in the system be inspected and tested. This should
not be accomplished until the new relays are installed
(Sections 10 & 11). The scope of work, and names and
addresses of two firms that can accomplish the inspection
and testing, are given in Section 12. The scope of work
should also list the type, manufacturer and number of relays
and circuit breakers.

The scope of work including the type, manufacturer and
number of relays and circuit breakers should be submltted to
the two firms for a cost estimate.

RIFLE RANGE FEEDER

It is recommended that futher projects causing electrical

load increases on the Rifle Range feeder be discouraged.

This feeder is 27 miles long with most of the load concentrated
at the Courthouse Bay area which is some 21 miles from the
main substation. Four voltage regulators in series, are now

needed to overcome. the low voltage drop conditions.

In the 'event that any large power increases become necessary
(anything above 500 KVA) consideration should be given to
either changing over to 34.5 KV, adding a second feeder
using proposed new feeder routing as shown on one-line
diagram (Section 15), or possibly picking up a second point
of service from the REA line at the far end of the Rifle :
Range feeder, and splitting the load at Courthouse Bay area.

RECLOSERS : e

1. A new recloser is recommended for the French Creek Feeder.
Installation should be provided under P-574 Phase II.
Coordination for this recloser was based upon a McGraw Edison
Recloser type RX with 400 amp continuous rating, 600Q amp
interrupting capacity, and 225 amp trip coil which has a
minimum trip of 450 amps. Recloser was set to trip once

on instantaneous (Curve A) and twice on long delay (Curve D).
2. It is recommended that existing recloser at Midway Park
be left in place. Coordination for this recloser was based

upon a McGraw Edison Recloser type RX with 400 amp continuous

rating, 6000 amp interrupting capacity, and 50 amp trip coil
which has a minimum trip of 100 amp. Recloser was set to
trip once on instantaneous (Curve A) and twice on long delay
(Curve B). Modification may be required on existing recloser
to provide above operation.

13-4







SECTION 15

ONE-LINE DIAGRAM
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SECTION 14

BUS-NODE DIAGRAM
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3 Ko.-..BUQ lD.-.-.X_— i ﬂus‘__gus___l:onﬂus LUAD---X !-.--..---ﬂ..-.-"'ljus (!ENE‘RAllUN--..---v-.....---x A.!;_A
NG NAME  VOLTS ANGLE MK MVAR MW MVAK HIN--LLHITS--nAx _CeB. VOLTS
e “MAIN SuB o ,1.000;_'_; Dol g 00 0,40 0,0 0.0 =y g el W ri=y
3 RIFLE RANGE 1,000 0,0 0,0 0,0 0,0 0,0 o e Yo i
4 RR KEG 600 1,000 0,0 0,17 0,08 0,0 030" 1
T8 RR REG 600 1,000 0,0 0,0 0,0 0,0 10,0 1
[ & RR _REG 500 1,000 . 0,0 0.0 0,0 0,0 0,0 1
7 RR BR W3 1,000 0,0 0,0 0,0 040 - 00 PEETNE 1
8 RK BK 40 Ax,ooo 0,0 0,0 00T a0 T 050 3
9 RR REG 120____1.000 0,0 0,0 050 0,0 0 00 g 1,000 1
10 FR CRK REG__ 1,000 0,0 0,00 - 0,03 0,0 050 o )
11 FH CRK 270 T 1,000 _ 0,0 0.27 .0 e ¥ gl - e e e e s R 1
IZ_FR QRR "9_‘- 1. 000 0'_0 B'S,e ___.__“,b? ,0.0'_ __0.0“ 1
13 IND FOR ) ek 000 0,0 00 - .=0¢0 0,0 0,0 bt 5 Zaf
14 IND FOR LUAD 1,000 0,0 3,50 1,68 040 <. 030 1
15 REG2 ,___Ml 000 0,0 " 0,0 0.0 0,0 WE, 7 3. i e e |
16 ReG 2 Gum 1,000 0,0 0,0 0,0 Gib- 0 - 1
1T REG 2 1,000 0,0 0,0 - 0,0 050 - — .00 - |
18 REG 2 Bx37 1,000 0,0 040 0,0 T ETSERE M O 1
19 REG 2 1,000 0,0 0,0 0,0 0,0 0,0 1 T
20 ReG 3 1,000 0,0 0,0 Db 050 . - 00 - 1
2 TREG 3 - i.000 0,0 0,36 0,17 P UReY MU 1
22 REG 3 HOL € 1,000 0,0 0,0 0,0 0,0 0,0 1
" 23 REG 3 LLAD 1_,9_«)_0 0,0 0,86 0,41 0,0 0,0 2 i
24 REG 1 Bk 41 1,000 0,0 0.0 040 0e0 _ 040 = 1
25 REG 1 LUCY 1,000 0,0 0,62 0430 A 0.0 R 1
26  KEG] Bx33e34 1,000 040 040 0.0 040 0,0 1
“21 TFR CRk MAINT 1,000 0,0 00 . . 0.0 T 040 Sl . g ks 1.
28 TREG | MAIN 8 I.QOO 0._0 0q° OQO g 0.0__“ _0.0 1
29 RR MAIN SER .l_.OO&_) 0,0 0.0 0,0 L0 S 0e0 = }
30 'REG 1 CeD ST 1,000 0,0 0,66 0.32 040 0,0 P iy | o]
a3 MPUTIL 8P - 1,000 0,0 0430 0,14 A0 2 0,0 s o, )
32 REG | NEw BK A 0000 O:Q' 2,96 i 41_.‘“2 ho _ 0,0 _ v°o°_‘ 1
33 TREG 1 UND 6D 1,000 0,0 154 0.74 0,0 0,0 g 1
34 PP HDSP FOR 1,000 0,0 0,0 0,0 0%0 = Ul 1
“35 T PARIDISE PT 1,000 0;_9 040 0,0 0,0 0,0 S S ol oot o
36 PP REG 1000 l.ooo 0.0 0,0 0,0 0,0 o e )
3’ PP Rtb ) 1, 000 0,0 040 060 _0!0“‘____ _9._0_» 1







LUAD FLOW FUR CAMP LEJEUNE ELECTRICAL DISTRIBUTION SYSTEM: CAS

__BUSOATA

=7700000200

14,

l

" XeewesBUS lo-..;;i“ -

BUS  BUS  XeeeBUS LUAD=eeX

T

1
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cocCcoOCcCCcCc oo CoOoCc o oo CcoQoOoSC
! B SERN B R i O

OOOCCOOOOOOOOOOOOGOOOQOCOOOOOOQOOOOOOOOOIOOOO

- R-E-E-E-E-E-E-E- - = ]
) " Eq I f

‘X-.-,..-.-V---".‘--"BUSI_GENENIAiIUN..----—----.;O--;-QX Llc AREA
' MIN==LIM[TSwemAX C=B VOLTS VULITS
ST :
0,0 R 1
0,0 ; 1
0,0 ] 1,000 1
A_-Aooo' L ! 1
0,0 1,000 1
<00 3 }
0,0 D 1
_ 0.0 . ___! ‘.000 ‘
Xo,0 R 1
0,0 | 1
+ 9% | 1. il
0,0 o i
. ___0.0 R l 4
0,0 K s 1,000 1
0.0 T T T 0,90 1
0,0 1
0,0 i
0,0 NI A
0,0 SERINE & o ey
0.0 g . ‘ s
0,0 = 1 e ]
N L A o LR
Sl e R 1
0,0 : Fuad N e Wi
0,0 A i — s E SANENDS
0,0 - 1
0,0 ) - 1
0,0 B L 1
0.0 . ] »J_. ‘
0.0 : o T | 1
»o.o . ey 4__~X l
0,0 ey 1 ]
00~ T i
TT040 T R 1
¥ PO, e A
0,0 Gl 1,000 1
0,0 AMELEE | : L VS
0,0 Ry o c 1
0,0 A I pr- Lot TEERRA T T wo i
T 0,0 v ST LT R
0,0 e A - 1
0,0 i 0 e 1
0,0 i | . IR
! —
[

e N RGO
| 7T B R BT T T b el -
U7 4o PP OBK 1Y 1,000 0,0
7 4f  PPeCAPEMART ~ 1,000 0,0
"""" 42 "HOSP, FDR 1.000 0,0
{777 43 TCAPERART LD 1,000 0,0
T 44 CAPEHART TAP_ 71,000 0,0
77 T 4S T CAPEHART REGT 1,000 0,0 Ol
LT T e TRONTEURD MY T L08E T 0g0 0.0 0.0
ey 47 “MP  BREWSTER 1,000 0,0 SRENT
U748 T MP MIDWAY LD 1,000 0,0 0,89 0,43
T80 MP ULD SUB 1,000 0,0 0,0 0,0
T UST TMP KNUX TAPTT §,000 0,0 0,0 03077 .
8§27 MP OKNUX LUAD T 1,000 0,0 0,30 T 0419
T S3 T MP REG 500 1,000 0,0 0,0 0.0
Sq MP BK 31 ~ 1,000 0,0 0,0 0.0 -~
7SS TMP CAMP {S37T 1,000 040 1,12 0,54
T 58 MP BK 42 T 1,000 0 0.0 0,0 0,0
TS MP CAMP 2 1,000 0,0 0,21 0,10
60 MP TO MIDwAY 1,000 0,0 0,0 0.0
T 61 T CAPEHART B0Q " 1,000 0,0 0,48 0,23
62 "REG2 Bk 35«30 1,000 0,0 0,0 060
63 REG 2 LeN TP 1,000 0,0 "~ 0,0 « ~ 0.0
64  REG 2 NeST ~ 1,000 0,0 0,79 . ~0.38
77765 REG 2 L-SI 1,000 0,0 0,60 0,29
] 66 FrR CRK 270 L 1,000 ~~0,0 1,67 0.80
67 RR DUNCAN ST 1,000 0,0 " 0,u2 0420
68 RR DEADEND 1,000 0,0 0,22 0.10
, .69 TRR BK d4 1000 0,0 0,0 0,0
.7 T0 TFRCRK 1/0 T 1,000 0,0 — 0,0 0,0
;777 71T RR TRIANGLE ~ 1,000 0,0 — 0,0 0,0
7 . T2 'RR BK 39 © 714000 0,0 040 040
, "7 73T RR BX39 LOAD T 1,000 0,0 0,20 0,10
i S PR MGSRLOAD T 00 00 T 1507 T 0aS
TN AR CY HOUSE T U000 040 2.9F - 1.8
o 7187 RR AMPHIB TP T 1,000 040 0.0 040
.~ 7 79 RK LUAD 1,000 0,0 0,38 0,0
18 80 RH MARINE KD 1.000 »»——Q!“__—— 9!? 0.0 i
»" 77 81 T RR SPR 248° 1,000 T 0,0 0,00 770,01
air . 3 62 " RR END ‘.000 0.0 0.0 - 0.0
;7777 83 RR AMPHIB TP~ 1,000 0,0 0,04 0,02
\ 84 T RR AMMO 7T 1,000 0,0 0,0 0,0
: 85 RR AMMO 1,000 0,0 0,01 0,01
" 86 RR MILE HAMM =~ 1,000 0,0 " 0,0 0.0
; 88, RR TRIANGLE 100 8.0 . 0,83 . %%
52
54
BT ?
i1
50 o .







LUAD FLOW FUH GAMP LEJEUNE ELEGTHIERL BISTHIBUTIUN BYSTEHI EASE BsFF68606360 %

tezdlt

)

BUS DATA

B l-.--:sy_’ lD---’.x

BUS " BUS

x---aus

LUAD---X

x-—-..-.-----.-.--aus GENER

I'IUN-...----.-----.--X

LIC

STATIC AKEA

o NDy - 'NAME VOLTS  ANGLE MW MVAR oMW e MR e nln--L;nxls--nAx CeB  VULTS vOLIS MYAK
T 89 RW ENGK STK 1,000 0,0 0,01 0,00 N LA ok, T i 1 1
. 90 REG 2 DBL E 1,000 0,0 0,06 o.o: L 00 . 050 RN e 1
| 91 TREG 2 MAIN S 1,000 0,0 0433 0416 0,0 __ 0,0 A 1
7T 92 REG 2 snoema_mﬁx.oooww 0,0 0450 . 0,88 0,0 040 N i 1
93 REG 2 Ue81 1,000 0,0 0SB 028 - 00 0§05 = Epyl E 1
i} 94 REG 2 PN e e 040 0,0 040 ___ 0,0 A 1
S 98 REG P LUBIST e 60 o 088 62 . B0 00 paz 1
_ 96 REG 2 BOLL-B 10005 . 060 - - 0410 o 0501 W =00 S O 1
: _____ 97 VRZG 2 2 1,000 0'0 “°|u34__‘ ___0.2‘ s Yl _‘0.0 o - . 1
98 REG 2 KeST _ 1,00u0_ 0,0 0483 0,40 0,0 _ 0,0 ) | 1
99 REG 2 MeST 1,000 0,0 0,87 0,42 i e e i 1
100 _REG 3 MULLY 1,000 0,0 1911 0,53 000, .. 040 | 1
77101 RR OSPR 245 T 1,000 0,0 0,0 0,0 0,0 __ 050 ¢ @ 1
" 102 RR UNSLOW TP 1,000 0,0 040 5 050 - . 040 0,0 | 1
103 RR UNSLUw LD 1,000 0.0 0,05 0,03 Ve0 0,0 1
T104 REG | FeST _}“ooo 0,0 0,445 0,22 0.0 0,0 1
7105 ReG 1 PUST L 1,000 0,0 0,37 0.18 0,0 0,0 1
106 RR REG S00 1,000 0,0 0,0 T 0,0 0,0 _ 0,0 1
107 HUSP  KEG 1,000 0,0 0,0 2 lglars S s 00 - 1
108 MONT, REG 1,000 0,0 Dgle- o | 07000 iy Qo) Sogre 1 i
oeevenn TTeooYveew L L L L X Xy ] L L X B X J ! _Teweeew
i s T CSYSTEM TOTALS 46,58 22,17 0,0 _0,0 A 11.47
i S s s e e B Trate DI 2 o ko -
2 M MRS I N L A St sinigy IR 5 o= R A i
S T S ¥ =l ot I = e ]
N . el et g e o _ e |
gk e e s EESGS: CP s I |
SN e, i S LMt R LB Ak LS T L e ST Y '
i e " % i
S B T ST ; St s 5!
it i 5 e o |
ST e R o, AT . o
e it A Y R e e b ;
)
AR ) e S s tadec o, _;
e e e e e o e Sy L
lI = 1
fsn———e—— e e S s Mt i
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LOAD FLOW FUR CAMP LEJEUNE ELECTRICAL DISTRIBUTION BYSTEMy CASE P=7700000200

- 187017

PAGE 16,

'.‘l
@

~No,

SRS

1 SR, e A

T RRasaaseatanning “SYSTEM VIOIALS TACTUAL 1

L___M.

~ XeewewscacAREA JDENTIFICATIONw=ecesccaX XeveweELEMENTSemaeaX
- "BUS LINE GEN LTC PS

SR LON " SIIEa T mER UL

99 030

00 99 RS

LIMITS 1500 2500 500 500 25

SYSTEM

SUMMARY BY AKEAS

x--.GEN&HA';ON-..x
MW HV‘R

Fe- ULUStD
~hvar

_MVAR

0,0 f 22,2

. x-.-...LnAD------x a
MVAR

SYAIIL CHAKGIN(- A
HVAN

11,5 0,0

S SB[ W S ol

0,0 ab 6 22,2

11,5 0,0

1
l

e —

7t g - XeesecounencenasTULERANCES=e 2

: s ____BUS AB;J}H ,!B_L!_)__ ~ TuT_AB8 | H (PU) L!C ] x-svsun LOSSES=X

I P S e ITERATIONS P Ll pameaE W g VULTs T mw MVAR

e o T T MAXIWMUM 20 0,00050 0,00050 0,01000 0,01000 0,0050D 0.0 0,0

o e ACTUAL 0 E A I e B T, PPN ey

T RO LINE CHANGES IN EFFECT SINCE BASE CASE, AR 50 . i e o i s
e i ey £ A - — e : 5 E

| B

e i e

: s

i e =

g T e 2y = Ay i =
oo AR < . i

b ! N . e o

s MR ; i b 4 o

, - e e D — — — S .

l“__~__ 2,5 i UL %

" .:_,_._;_ P e IR p— S rasrem——

B R

I A it . - v - T e SEine e SN S ——— i de——
b i 4

" PUNIESS -

o' e

U - i

e e : TR TSR 55 VoSt e
i B Vo & S EaTRe ol & l o

4| :

§: 5

2 ' o
B R T L I e e i A B S i A o e 50 'l 3

- — o T -4 e ; e







LOAD FLOW FUR CAMP LEJEUNE ELECTRICAL DiSTRiBufiON SYSTEM) CASE P=7700000200 78/017 PAGE 17, °
CONVERGENCE RECORD 2

“ ITER NODES P OK_ABS MM PG OK ABS MM G ROLL 82 REGULATED BU3SES WITH LIMIT CHEEKS, #e=-INDICATES MURE BUSSES THAN SHUNN,

G, 56 50,77 56 32,15 742
N A S4 9,18 36 8426 742

3 99 74 5,26 15 112,38 Tu2 5 .
Ry iy 71 15,43 12 19,54 742 o

S 99 83 4,62 87 3,01 742

3 99 9055 w400 95 0,85’ TR ]

7 99 95 0,46 99 0,22 742

- ¥ o L a -
I v B T b
: s
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{ . - .
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} 7 e
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i " s e
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C o .
' s - - - et
N K IS ST, 2 LS B
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LOAD -‘UR CAMP LEJEUNE ELECTRICAL DISTRIBUTION SYSTEM} FA.7700900200

T 0,000 T 0,002 T 0,000 T o,ooo

011 0,001 50,000 0,000

0,011

18/017

o e e e T oo ot o SR AYATER. SIARY. SEHEAY .. 'f_#ﬂ;:‘ sBagies e T
Al f ——— e
,« XeesvemcmeAREA _I,Q_ENTIFICHION:------gg_X_ _x...-.ELEnEms--..-x _x--.-GENERAHUN---X _;_funus"g“ﬁ' XewewoolUADemceaeX STATIC T CHARGING |
3 MRl T T NRAE BUS LINE GEN LIC PS  MWw__, , HVAR MVAR MW MVAR T MVAR

¢ ........--....’.I.'.--‘....'......-..-...-.--.-----.--.-....-..—---.....-...-.--...-..-.---.'-..-----.. --...... LA A ]

Sonar, dabsteiyih: PSR o W 1, B wocl gh § W Wb | v S S e P do,0 22,2 '__,,_,__';f_i’.fz_y___ :

.-..—........-.....--....--..-..--.....----.-----.------.----.-.----.-...-..----......-.-.--.-’-u--------.----.--.--..---..---.-.-..

_~

T asamasaaaaawaade SYSTEN TOTALS ACTUAL 100 99 0 10 o U5 15,2 -}"’“‘ 0,0 ue,6 az 2 11,7 0,0 -
B LIMITS 1500 2500 500 500 25 s *jw_i i _ - '
1
IA;r ___ = T NS -____.__,_____,..,___,_H_,..____*A__x"""'""’""'TULER‘NLES"“""""“"!,‘___, i 4

ey AT i e T e AR teu) TOT ABS MM (PU) LTC | X=SYS(EM LUSSES<X
TR e L D SR et R B VOLTS T ew MVAR |
SRR N ~,,,?“"1."l.’"~ 20 0,00050 ©0,00050 0,01000 0,01000 0,00500 2,04 4,91 |

e o o I ST T s e T R TG Pty A e e R S e S J M7A

CUNVERGENCE CRIIERION"-‘J’"TDTAE “AB3OLUTE HISMAICR_—"_“”‘"' T o g '__ ‘H _"‘: B e |
f— e Tk I P R SN I R ST = 2
;;T'__"_"”_“_‘_‘__ U R ek GG — SUMMARY OF MISMATCH == UNE_’ls nw, TLINE 2718 MVAR, e -
o L L A . .-y _,‘"".____... 5 e=p ] TTee? -8 pe g |
E: = S
LJESENS WD 0.0 - 0,002 =0,036 - 0,021 =0,053 7 10,051  =-0,002 0,010
P T s et 0,0 70,000 7 0,000 0,010 =0,026 10,035  =-0,009 ERIT) s
P &5 F ot N , iy gz
" YR €0,000 ~ S0,002 0,000 0,000  =0,000 =0,000  <=0,000 " [=0,000  =0,00¢ *0,000 g
o o B0 - el,000 *0,000 " 0,002 9,000 0,000 ~ =0,000 i 0,000  =0,000 0,000 |
3
T T T e T e 00T T 0,000 e0000 T 04000 #0,000 - 05000 T =05000 "=05000 =0,000 0,003
i ©0,000  "=0,000 " =0,000 0,000 0,008 0,000 "~ 0,003 0,000 “0,000 — ~0,001
: SRR TN 0,000 " 0,017 0,000 ~ =0,000  «0,000 "}’";o.ooo 0,000 j-gjo_'oo 0,000
W T T T 0,000 T 04000 0,000 0,000 " =04000 T =0,000 ~ -0,000 0,000  ~-0.000 |
» =
W T e T e0,0007 0,000 0,000 0,000 =0,000 0,000 0,000 0,040 0,002
W T T T 04000 T 20,000 T 0,000 T 04000 =0,001 0,000 0,001 | 0,019 0,003 - ST+
a1, . 1
T T Se © 70,0000 T 0,000 . "=0,000 " 0,000 =0,001 0,000 0,000 l-o 000 B hets
W 900007 e0, 000 ~ 70,000  =0,000 _ =0,000 - =0,000 0,000  =0,000 il »
#! VLT e o R Se bR e R e RGP S T BB e i B e e e e |
W TT0,000 TS0, 000 TR0, 001 T =0,0007 703000 TITR0G000 40,001 T L UeWbe T 6,000 U, 002
T e O S e s D .06 0,001 0,001 0,000 0,000 =0,001  j=0,00i 0,000  =0,001 e ]
“ - T a ’ S e TS A G - V 7, = ¥ L SN o T re
- ety '-o.ooo'“*"‘-‘b"oor_“jo’ 001 o, 00! R 04 | R 1 0,052 0,001 0,005 i

) i=0,01 1

- . = = =

L ,.9 002 0,005 0,000 0,000 i;ooe — 0,000 0,009 "] " 0,00 0,000

1 ’
R 9e 0,000 0,033 “0,000 =0,000 ©0,000 __ =0,000 0,000 [=0,000  =0,000 *0,000 .
Wl T T T 0,000 0,055 0,000 =0,000 0,002 T 0,000 TTT0,000 0 0,000 -0,000 0,000 s
el s - . g S IR R B S oo o s
g8 an e m e ©0,000 Uo 000 «0,007 0,000 _ =0,000 _ =0,000 _ =0,019 ' 0,000 0,000 v 3
Nermere e 030007 04000010067 04000 " 0,000 =0,000 " 04003 ] 0,000  =04000

|






©

TOTAL ABSOLUTE MISMATCH 0,407
AVERAGE BUS MISMATCH 0,004

0,254
04003

P







T e RATTER R S AT PR Sy Y (i1 Y Ty W e

. : " ‘ |
'"’Mﬁi’?‘[ cﬁ{%i;u:@u{ (GLECTR{CAL D1sTRIBUTION SYSTEM) CASE P-7700000200 187017 PAGE 19,
T s 7
posie e P LOW VOLTAGE SUMMARY == BUS VOLTAGES BELOW|0,950 ;
T No,”  MAME T VOLTS N N’OT",_gilp‘; VOLTS§ NGO, NAME ___VOLTS _ NU, | NAME VOLT8 _ nO, NAME vOLTS |
4 RR REG 600 0,948 6 RR REG 500 0,913 29 RR_MAIN SER_ 0,930 84 _RR_AMMO 0,923 85 RR_AMMU 0,923 T
86 RROMILE rumro 947 89 RRENGR STK 0,947 106 RR REG 500 0,897
= A e 3 e S i HIGH vO"TAéE TSUMMARY == Bus VOLTAGES ABUVE|1,050 - 5 oL .
! NO, "~ NAME VULTS NO, _ NAME xgus NO, __ NAME® VOLTS NO, NAME VOLTS __NO,  NAME VOLTS ©
, S4 MP BK 31 1,051 56 MP Bk 42 1,050 2
8 S Ly ¥ e o 3, o ;
{ - SUMMARY OF MONITORED LINES WITHIN RATINGS -
b
g X.-..rﬂ—ohfﬂus-ctu_x T-..--‘O‘BUS.--.-X FLOW x---R“’!NGs---X X""FRQ"_.Bus'.-.( X.....TD BUs-----x FL_UH X---RAT{NGS---X
R, N e NO ~ T NAME MVA NORM ~— EMERG Nu_ T NAME NAME~ MVA NUKM EMERG
N 2 TMAINTSUB 37 RIFLE RANGE ) = ) W 0 1 2 MAINTBUB 10 FROCRK REG 6 11 0
¥ T2 MAINSuB” 37 IND FOR [ 11 0 - z__nu__u “suB 1S REG 2 7 11 0
s 2 MAIN sUB 20 REG 3~ 3 11 0 7.2 MAIN sU8 | 207 KEG | 8K 41 8 11 0
[ 2 THMAIN sub 35"‘PAR1013€‘PT 7 i 0 2 HMAIN sSuB 45 CAPEHART REG 6 11 0
¥ 2 TMAIN SUB MONTFURD PT “ 11 = 0 J1 2 MAIN S8uB_ | 107 HUSP  KEG 5 1 0
't & RRREG B00——5 NN REG 600 ) 670 4 RR REG 600 89 KR ENGH S1K 0 3 0
i STMRTREC IS T 'rnx.N(,Lz u 6 e L - WRCRESTRENTT T N e ] S 0
T THR Bk 43 77 RR CT1 HOUSE 3 ) o 7 KR BK 43 78 RR AMPHID TP 1 3 0
T8 RR BK 40 T0I T KRSPR 24SY 0 3 g o TRROREG 120 [T 797 KR LDAD T ! 3 Q
=10 " FR CRKX REG 11— FR CRK 270 T 6 is 0 " “TFRCHK 270 ] 66 FR CRK 2/0 L 2 5 0
{17 FR CRK 270" 70 FRTCRK 17077 i 10 01T 13“'1No FOR ~ [ 147 IND FOR LOAD 4 6 0
|15 REG 2 w“nes 2 GuM 7 10 ¥ ) '__Reov“z'j_ﬁ_tggn_““—:1 KEG 2 7 10 0
T~ 17 REG 2 REG 2 DBL & ! b 0 7 1777REG 2~ 7 94T REG 2 6 10 ]
i 1T REG 2 "'“———wa"" REG 2 BALL P 1 3 0T 18 KEG 2 BK3TT|T 62 KEGR BK3S<3b ] 10 0
Y 18 ~REG 2 BK37 91 REG 2 MAINS 2 10 0 T7 19 TREG 2 T T[T 997 REG 2 H=ST | 3 0
“RES 3T 217 REG 3 B 3 10 0 21 TREG 3 7 T|TTTT227 REG 3 HUL € 1 10 0
5. 100 REG 3 MOLLY 2 3 0 22 "REG 3 HOL T{ 7237 REG 3 LUAD ! 3 0
TREG | BK 4 25 REG | LUCY 1 6 0 24 REG 1 BK41["T26 REG] BA33=3U 7 i 0
“REG) BK33«34 28 “REG | MAIN'S 1 i0 0 267 REG1 BK33«3§— 80 “REG 1 CeD 87 ! 3 0
" KEG! BK33e34™ 32 KEG | NEw BK' [ 6 0 26 “REG) BK33=37 "33 REG 1 UND GU 2 5 0
“REG! BXK33=347 105  REG 1 PUST L 1 3 0 7 28 REG I MAIN B 104 KEG | FeST 1 3 ]
KR MAIN SER 106 RR'REG 500 s 6 034 PP HUSP FOR| ™75 PP HUSP LOAD 2 S 0
TPARIDISE PT 7 36 PP REG 1000 7 10 0 36~ PP REG 1000[ 37 PP REG ™ .~ 7 10 0
el L 34 PP HUSP FDK 2 b EEESE . R AT B T e 5 o 0
PP BK 18 4o PP BK [i 3 i0 0 TT 43 CAPEHARTLD| 41 PP=CAPEHART 0 il 0
L “CAPEHART LD 61 " CAPEHART BUQ 1 6 0 44 “CAPEHART TAP ~~ 743 ~ CAPEHART LD B i 0
,'h"—"‘us “CAPEHART REG ™ 44 "CAPEHART TaP b 20 0 “ 46 “MONTFURD PT| 77108 MONT, ~ REG 4 10 0
r‘f‘—“‘“u HP  BREWSTER ™ 31 Mp - UTIL 8¢ ! s VT 47 MP BREWSTER T 50 " mP OLL sSuB R 10 0
P'f—— a7 MP  BREWSTER 60 “MP TO MIDWAY_ 1 () 0 TT50 "MP OLD SUB [ TSI T MP KNOX TAP 2 6 (]
| " "S1 " MP KNOX TAP T 527 MP KNUX LOAD 1 5 0 'S1 T MP KNOX TAP| ~S37 MP REG 500 2 3 0
¥ 53 "MP REG 500 5S4 MP BK 3{ 2 5 0 JT SATMP BK 31T 55 WP CANP [s3 ] 3 0
b "SUTTMPTBK 3T S8 UMPTBK 42T | 6 0 56 MP BK U427 T ST MP CAMP 2 1 3 0
1760 "MP TU MIDWAY U8B "MP MIDWAY LD I 6 0 7T 62 T REG2 BK3553b 63 REG 2 LeN TP 2 10 0
bl """ 62 “KEG2 Br3S=36 97 REG 2 3 10 0 63 KEG 2 L=N TP U4 TREG 2 N=§T 1 7 0
AL L £ L I L) 2, ] LI SR AT ! SN
E'F“’"—"" e M Wl M it g o g - = B FECAL T A e b
"' f’ o .
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LOAD FLOW FUR CAMP LEJEUNE ELECTRICAL DISTRIBUTION SYSTEM; gASE-P-7vooooozoo 76/017 PAGE ‘20, -
Al 1 i ¥
SUMMARY OF npyglgggu LINES WITHIN RATINGS £
XeeeefROM BUSweeeX XweeeelD BUSeeewe) FLON  XeweRATINGSe=eX XweweFROM BUSewveX Xeseee]) BUSeeewnX FLOW  Xe=eRATINGS=eeX
NO, ~ NAME NO, NAME MVA NORM EMEKG NU, NAME ND, NAME MYA NURM EMERG
B o3 TREG 2 LeN TP bS REG 2 L=8T 1 6 0 67 __RR DUNCAN ST 68 KR DEADEND 1 6 ()]
~ 67 _RR DUNCAN 8T 9 RR Bk a4 S 6 0 69 RR BK 44 | 29 KRR _MAIN SER S () 0
700 _FR CRK 170 T 12 FR CRK 1/0 L 4 6 0 "70_FR CRK 170 | 27 _FR _CRK MAIN 0 10 0
[T 71 _RROTRIANGLE 72 RR'BK 39 q [ 0. 71 RR TRIANGLE] 88 KK _TRIANGLE | 3 Q
72 RR BK 39 713 _RR _bK39 LOAD 1 3 0 72__RK BK 39 102 _RR_ONSLUW TP 4 6 0
78RR AMPHIY TP 8 RR BK 40 1 6 0 1. 76 KRR _AMPHIB T 83 KR _AMPnIB TP 0 2 Q
80 RR MARINE RD 4 RR REG 600 S 6 0 84__RR_AMMU 6 KR REG 500 4 6 0
84, RR AMMU ~ 85__RR _AMMO 0 3 0. 86 KR MILE HAmM 84 KR _AMMU 4 [ 0
91 HEG 2 MAIN § 92 REG 2 SHOP A 1 6 0 91 _KREG 2 MAIN 8§ 93 REG_2 U=8] 1 6 [}
94 REG 2 18 REG 2 Bk37 6 10 0 $4 REG 2 N 95 KEG 2 LUUlS 1 3. Q
97 ReG e 19 REG 2 1 10 0 97 _REG 2 | 98 REG 2 K=8T 1 [} 0
[ 101 _RR SPR 245 T BI_RK_SPR 24S 0 2 0 1. 101 KR SPR 245 | 82 RR END 0 3 ()]
" 102 RR ONSLOW TP 86 RR MILE HAMM 4 6 0 102 _RR ONSLUW TP 103 RR ONSLUW LD 1 3 ]
106 RR REG 500 80 RR _MARINE RD 5 6 0 i. 107 HOSP _ REG 42__HOSP, FOR S 15 0
108 MONT,  REG 47 MP_ OREWSTER 3 15 D
SUMMARY UF MONITORED LINES NOT WITHIN RATINGS
XOO--?ROH BUSeeeeX x-----t‘u BUSewwsaX FLOW XeweRATINGSeweX XeveeFROM BUSeewa) Xweewe]D BUSeve=nX FLUW XeweRATINGS=euX
NO, NAME NAME MVA NORM EMERG ND, ~ NAHME NU, NAME MVA NUORM EMERG
3 RIFLE RANGE b7“ﬁR‘bu~CAN ST ) 6 [ 8RR BK 40 9 RR REG 120 i 1 0
.
i 3
y i 3
]
i ]
s !
B G
- 11
i
1 D!
T
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LOAD FLOW FOR CAMP LEJEUNE ELECTRICAL DISTRIBUTION svsf:m CASE P=7700000200 787017 2!, d
{ B i
TRANSFORMER SUHWARY Tt
Xeewef RUM BUS=wea) XeaaeaT( Bus.;;;;nx.——- "'T'AP'_"'_*"T-_;-L‘I'ElTST--X cTuaL DESlREO CﬂﬂTR‘ULLtD *
N, NEHE NO, NAME RATIO ' MIN WA T IVOLYS T VOLTS - BUS e ¢
——— T4 RRREG 600 TS TRKREG 600 0,910 % e
o il & RRREG 500 7 RRBK 43~ 0,900 33
8RR BK 40 9 RR REG 120 0,975 » &
10 FRCRK REG™ 11 _FR CRK 2/0 Y 0,986 0,900 1,100 |0,998 1,000 i1 :
36 PP REG 1000 "~ 37 PP REG 0,949 0,900 1,100 i,001 1,000 37
45 TCAPERMART REG™ 44  CAPEHART TAP 0,953 0,900 1,100 1,001 1,000 uq £ €
S3 TMP REG 500 54 MP BK 31 T 0,923 0,900 1,100 1,051 1,000 * sS4
106 RRREG 500 BO  RR MARINE RO 0,900 _ 0,900 1,100 0,982 1,000 # 80
T07  HOSP ~REG W2 HUSP, FDR 0,948 0,900 1,100 i,001 1,000 ue [
L08 HONT, REG 47 MP BREWSTER 0,960 0,990 1,100 [1.005 " 1,000 ar T
# <= INDICATES DESIRED VOLTAGE NOT HELD WITHIN RANGE OF U,00500 PERFUNIT, T ¢
é
i [
| 5
!
B . L3 ¢
It i
(
M 1] T
i S il i (
i ‘
. 2 g
B i
B9 58
g : Q
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LoAD ¥Lou,ruh,danﬁ LEJEUNE. ELECTRICAL DISTRIBUTION SYSTEMy CASE P=7700000200 18/017 PAGE 22,
REPORT OF POWER FLOW CALCULATIONS FOR AREA 1, 7 ITERATIONS, SWING BUS 18 éa i
X-.--.---:f:::::r::!!:-’?..:}:::_8 V] S « D ATA ----....-.---.---..--..--...-.-x.--n.-.----.--- L INEeF L UMW secssncanccccens)

LT g i Xe=GENERATION==X X=eeel OAD==weX CAP/REAC 70 ' - :
BUS NAME  VOLTS __ANGLE MW MVAR Hw MVAR MVAR BUS NAME MW HVAR TAP__ SHIFT
z‘ﬂﬁlnﬂgge ‘1290 0,0 48,5 ‘S'Z 0,0 0,0 ebte thnaibdssindntndueduindedudutudedueduthdedrduindedbbdu il dubabddvddehdui

2 = SLBIFLE RANGE 9,36 1,08

10|FR CRK REG. 5,67 -0,84
13/IND FOR_- 3,577 1,76
15|REG 2 5,68 2,90
) ' CUIHEG 3 835 1219
. 24 REG 1 BK Ut 6,73 3,40
! 35|PARIDISE PT S5¢92 3.25
Y 4% LAPEHAH' KEG 9,806 0489
i N 46 |MONTFUORD PT 2,90 1,07
107 [rOSP __ REG 4,91 0,57
3 RIFLE RANGE 0,999 0,0 0,0 ' 0.0 0,0 0,0 ---,l..-1-?--..-.-..-...-..----------’-.’-U.O.-....
21MAIN Sub 25,35 1,07
3 - 67|RR_DUNCAN ST 5.35 1,07
4 RR REG 600 0.9“6 .0.2 0,0 0,0 0,2 0.‘ ----Q..--cccnncq------'----.---.---.v---..----..---
. : S|KR_REG 600 3,97 0,07 0,910
BO|KR MARINE KD =4,19 =016
2 T 89|KR ENGR STK 0,0} 0,00
$ RR ﬂEG 600 l.oso : .0.3, 0.0 0'0 0,0 olo ---'T.'-..-.‘.---..----,-..'.'.....----..-..-......--.
' 4[WKR REG 600 «3,97 0,12
A= oy 71 KR 1RIANGLE 3,99 =0,11
——_é_ﬂjn—hfc S00 o.q‘] -o's 0,0 v 0,0 0,0 o.o b --.--.-.-::::"._-_:-.----.--..--.-.--.-.-.--.-.--
R T|RR BK 43 .28 =0402 0,900
I RN S 3 . BU[KR AMMU T e3,34 __ =0,0}
7 RQ~EK 43 l.ooo 0,4 0,0 0,0 0,0 0,0 ----’---o..-----.::----.--n.----.-------.-.-....--.
b|RR REG 500 -3$,28 0,15
PP 77 KR _C1 HOUSE 2,99 =0,16
; i TB|RR AMPHIB TP 0,43 0,05
& RRBK 40 0,986 =0,4 0,0 0,0 0,0 0,0 messtsbinsbrnannnbyseiitinnsoransgnseptresnnavacure
9]RR KEG 120 v, 87 0,010,975
To{KR AMPHIH TP «0,89  =0,02
' & 101|RR SPR 245 T 0,01 70,00
9 RR REG 120 "ooa «0,4 0,0 0,0 0,0 0,0 ..c??-.----- _znvnuocﬁr:fun----ff::r--.--..--------
; 0 R“ BK 40 -70_-37 .0'0_0
79 [KR LUAD 0,38 0,00
10 FR CRK REG o'qia «0,0 0,0 0,0 [1%] 040 1,6 --,fontf”4f?:?::yuonnk..-----..-,-..------.--.--..
PR GRR 2IMAIN SUB T =5,56 1,09 :
. = 11[FR CRK 270 T 5,50 Opuud_~ 0,986NK

—___fTT—‘ﬁmcﬂi—zlo : § 0.998 .o'l 0'0 0,0 0'3 061l b bbb iebedetvbriabibobsieiodeia bbbl
; i0]FR CkK REG =5,50 =040
66 [FRCRK 270 L 1,68 0,81

: ' To|FR ChK 170 T 3,55 =0, oa =

”___—T§~?R~tﬁﬁ 170 L °.§§2 .o.l 0,0 0,0 3!§ 117 z.q --f-v.?.?.’f?rff::-::-f:-.::::szr:---..-------.-'.
: ) . : ' JOJFR CRR 1/0 ¥ = =3,52 0,09

_—a_wfym]NomFDRu 0,999 id:b 0,0 0,0 0.9 0,0 [ it Sk rbtelebmbsirv ittt duiduiuhehdntatbabohoddetuied
- 2MAIN 8UBT T a3, s TN 76
JU]IND FDK LUAD 3,57 1. 16

1§ IND FDR LO‘D' o'q7° .°.° 0e0 0,0 }'s 1.17 ..-flﬁ::,f.,......--.-f::f-.'--—-----.-------.-.---
2 i3] IND FOK <3,51  =1,88
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LOAD FLOW FUR CAMP LEJEUNE ELECTRICAL DISTRIBUTION SYSTEM3 CASE P=7700000200 187017 PAGE 23, i
EPORY OF POWER FLOW CALCULCATIUNS FOR AREA '1, 5 Y ITERATIONS, SWING BUS I8 2o T
x....--.---..---.---.---.-----.- BUS =04 TA P ReEPrEsRSTeNRERETeEPEs TS eRRRE (e peaweTReRRew | IN E - F L UN weencevsvanesseX ‘
A O = X==GENERATION==X _ Xe==eLOAD===<X CAP/REAC __ TO
TTHUS ’-NAHE—"*—'T.—VOLTS-N ANGLE 7 'MW | MVAR MW F!AVAR MVAR B8US NAME ' MW MVAR TAP SHIFT ‘
19 REG ¢ | 0;998 .0.0 0,0 0.0 0.0 0,0 i Attt eiuiatviuthdutatuiheidedathbbeiedode o
] R B 2|MAIN 8SuB =5,67 =2,89 -
S T | ! 161HEG 2 GUM 5,67 2,69 -
irﬁgt—z—cun 3 0.381 «0,0 0,0 0,0 0,0 0!_0 -.--'T'-.-".-.'-::'.-.-.-..".:.'."------'.',"-'....--'....-...-.
- ; 151REG ¢ =5,b4 =2,80
- B SR ‘ 17]KEG 2 5,64 2,80 j !
l"th_? s 01978 -0'0» 0,0 o.o o'o 0'0 'O-..--f:r.--.-...--.--.--------.--.-.-.--------d--
. - R T _16|REG 2_GUM_____ =5,6] ve 73 ;
: g ‘90 |KEG_2 DBL E 0,06 U,03 ! l
] L5 94| 'REG 2 N 2yb2 : }
! 96 |KEG 2 BALL P 0 16 0,07
18 REG 2 BK37:. ‘01966 -o'o 0,0 ‘0,0 0,0 o.o [ ---.f-p---.-o--.-.-.----------.----.---.--.---..tc- 4
: | NEG2 BK3S=36 3,54 e 71
91 REG 2 MAIN 8 1,38 0,63
] . . UIREG @ =4,93 -2, 84 E
19 REG ¢ 0'963 -0.0 0,0 o.o 0'0 o'o ewwe --o----.-_-_.----------------::----.o--....---.I
97 |REG 2 0,88 =042 |
ke '?9 REG 2 H~31 V,b68 0,42 k
2°*REG 3 0;9@9 «0,0 0,0 o.o 0'0 o'o seee "f’:t::""""'::'?""."f:...'."'-'.-.'..
e P {7 ! ZINAIQ sus ' =2,35 1,15
21 [KEG 3 - 2.35 1,15 [
Zl—“EG.l | 6:”2 .o}o 0'0 ' 0.0 0.“ °|2 ! ---.T-.l.-.::::::::I-.v--.-:::--.-.-------.-----.'-
e 1 ’ 20 |KEG 3 w2 34 =1,
22 |REG 3 HOL € 0,87 0,42 [
100 (KEG 3 MOLLY 14117 0,53
[t deme o * B CLIKEG 3 T ey,87 =0ol2 (
23‘REG JTLOAD 0,87 0,42
‘“_—ZJ'REG’T'LOAD 0;986 «(0,0 070 0,0 0.9 o.u ----0-.-.---..:-:;:;-'--.--;;::5------.-..-..-.-.--.
22]REG 3 HOL €~ -0,66  =0,41 (
. 24 REG 1 BK 41 o—veo w(,0 0,0 o.o 0'0 o'o --.-'-...-..-..-::::i;--------------------...-.-.'.
N e 2|MAIN SUB wb, b5 T =8,23
R @S IKEG | LuCY 0,68 0,30 (
3 4 e6]REG] BK33=34 6,03 3.9.‘
_—__‘zs'REG'l_CUCY 07478 .Ao.o 0,0 0,0 0,6 0,3 e -.-----.....--;.-.------t--.--...--.......----. ;
s 1 : 24[KREG 1 BK 41 T e0,62  =0,30 (
——zs—ncﬁivﬂxsx;s‘a—j;°7b -0“.0 0'0 o.o Q'o o.o -.-.,....--.o--'-”-_;‘;;.------—-’;-.--------'-..---...-. “
e iy QU[KEG 1 BK 41 T eb,02  =2,90
= 2BIKEG 1 hAIN § 04us 0,22
30[REG 1 C=D ST 0,66 0,32 -
32|REG T NEW BK 2,98 1,44
33[REG 1 TUND 60 1,55 0,75
’ 105 REG l VUS‘ L 0 37 0y 18
T X Ioim CRK 170 T =0,00  =0,00
28 REG L °. 79 0,0 o.o o.o 0,0 0,0 csee --'.-..-...--..-..-..-...__-......-............-.--
s - 26/KEG] BK33=34 0,45 Y
= i oalkes 1 FesT  Tuley
r T
ot 58







LOAD FLOW FUR CAMP LEJEUNE ELECTRICAL DISTRIBUTIUN sYStEMI CASE P=7700000200 187017 PAGE 24,
[ REPORT _OF POWER FLOW CALCULATIONS FOR AREA |, 7 ITERATIONS, SWING BUY IS 2.
X_._--.?-...--.-o..--oo.......--.- BUS «DATA ---.-.t--..-,_-:g_-_u_-------.-.---x-.-u------.---- LINE «F L OWN eeprscnscsancss)
- e T o A __“_X-'GENERA_IIUN-'X Xeews QADw==eX CAP/REAC 70 :
BUS NAME VOLTS ANGLE MW MVAR MW - : HVAR. MVAR e BUS i _N‘Mf. BEPLE MW MA!(X s T‘l: 3 Snlf"[_‘-
£y e i L e R e e s o i i i Al ad AR T e e SRS R R
__29 KR_ "AIN__S_ER 0.93_0 -0,1 0.0 0.0 0'_0“7 __o'o____.__‘__‘_ DI ke el diuiedhhedediecindieeiuadledediiodbe e thediedodhvddberindiesindtvdoedbeatidiglettedbudai i diedie ko SRS
o 7L o L N 69|RR_BK_ 44 =dodd___=0.14 :
: . . 106 RR_KEG _500 4.44 0,74
30_BEG__ !*[:_-_D s'w 0197“ .0_|0 o.o oLo 0.7 Q.} ' sowe ---.---..-...w-—-.'----.--------’.--..-.--..u.
: 26! (REG] _BK33=34 *U,b6 0,52
3_1*HE—QLLL_§E l.oos .o'l 0.0 o.o Q_.l 01‘ ¥ eeee ."F_.."--.'.F..'-°?,3_'Lf__-__’_?..'-'."-'-'-.'.-"-
S LY 47iMP__BREWSTER __ =0,31 =0,186
32 REP'J_NE'“ BK 0_.'!60 -°_|° °l° o.o }.o l." -.-.?-...-.-.-.:._!!..--.-.-......-.-..--..-.-'...--
. : e iy 26| KEG] _Bh3s=34  =2,96 142
33‘REG_!_]._JNAD GD 0._9_?_2 .0._0 0,0 0.0 ‘..s 017 . et Attt dedeitetedtdieetededeatederodedocteddedetectettededed -]
RPN A L 26/ KEG] BK33=34  «],54 =0.,74
L SE PP HOSP FON T 0,991 e0.1 "l Dl - 0.0 " 0.0 0.0 " - L L T L L Y R R L L TP L YY)
: 37!PP. KEG__ _ =1,07 =0451
R T 1.07 0,91
35 p‘Rl_D_!;E PT 0.95‘4 -°|° 0,0 0.0 0,0 0,0 D edededosiduteedededieeuindincidordeecieeedieedbebchededbedindeee el
BEIREVEENY : ' 2]NA1N SUB  eb,de “3,.14
i o e 36 PP_KEG 1000 5,de S,14
__SO__P_P_R§G~|000 0.97_1 .0.0 0.0 3 o.o o.o olo % LY T --.-.'....--::’.ﬂ.-.-@-..-.----.-...-.-..-‘-.-'
; 35| PARIDISE P1 *5,43___=3,04
N e 37 VP KeG H,43 3,04 V,949R
t—— ]7—PP REG 1.»001 oo!l o!o 0,0 0,0 0;0 $ -...Q'-.--.-------r----...n.--o-.----.--.----—-.---
i ¥ ‘ 34 (PP _HUSP FDR 1,07 [T%-T4
' 36/PP_KeG_1000 '5_ 43 =2,78
S P 38[PP BR 18 4,35 2126
’—_—36 PP NBK 18 0.910 .0'] 0.0 0'0 2.[ ‘lo ---.”-.:f.-'--....--.....'---..b--".....-.....-...'
_ ' : ' 37{PP REG ~4,28 “2,08
PP GK 11 2,15 1,06
40 PﬁK ll 0'957 .Q,Ll 0'0 0.0 2.] l.o eeve --...------...-----—.-----:::-.---.-.-------..
= ‘ 38]PP BK 16 e, 13 “1,02
'—_—-—'—ai—PP;CAPEH’n' o.qg_s '0'.1 0,0 v 0,0 0.0 i 0!0 ....T---.--...",'L'::.,----..-."..'----"'--.-....--.
b T Q3| CAPEHARY LD 0,00 =0,00
_—__az-—HUsP.—FDR ‘.06‘ .o." o.o o.o a.‘, g.'s 2.2 .—-. .'...,...-....'_.-__....--’_.-..-....--.-------....'
R £ 107|HUSP _ KEG s4,7¢ =0,038
—-———E—S—C>APEH’[RY-L'6_'—‘6_.'°'°5 .o.l 0,0 0,0 !.o ‘lﬂ 1.4 svee ------.-.---,-7‘-.--.--.-0---.--.---._-.-----..--
e Colve . 15 41 |PP=CAPEHART =0,00 0,00
4y|CAPEHART TAP  =3,49 _ =0,27
3 3 61 CAP(’HAN? “BUQ 0,ub 0,23
——ﬁﬂ—chﬁpeﬂiﬂvﬁﬁool .o.l 0.0 0.0 Z.Z l‘o l’o .-.-1.---c-------.._..:"..-----..-:---o------.--..-..--'.
: L US|CAPEHAKT LD 8,50 0,30
% - US|CAPEMART KEG ~ =S,66  =0,53
4S CAPEHART REG DTvsb .6.:‘ 040 0,0 0,0 0,0 "":,"A'.."‘,'?','"',,',_"f_'.'_'_f','._'T'.?'?_':_?"“""""'"""'"“'
e e : . C2|MALN SUB T eb,bb -0,44
— ~ 44 [CAPERART TAP Sebb_ 0,44 0,953R
QQA-H(J»NI'ORO‘"P[ O.?QQ -0.0 0,0 0,0 0,0 olo ---oqp.--oo---..-_::._-_“--o---o--"----.-------.---.----.
L g ! 2[MAIN SuB “2,90 1,08
1 o 3 : 108 "UN‘. ﬁtG d 90 1,086
a7 MP BREHS'&R "ool w(,1 0,0 0,0 0,0 0,0 ..--o-.--.---._-.----------------.-.---...--.-------
! - 31|MP_ UTIL SP 0,3] 0,16
: ~_S0|MP_0LD_SUB 1,68 0,31
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LOAD FLOW FOR CAMP LEJEUNE ELECTRICAL DISTRIBUTION SYSTEMI CASE Pe7700000200 78/017 PAGE 25,
REPORT OF POWER FLOW CALCULATIONS FOR AREA 1, Y ITERATIONS, SWING BUS 18 2,
x-..o.o..--:?--......--0----o-.. B U S «- D ATA --.o---.,,---.-.---..-.-----..-X...q.-----o-.v- L INE =F L UN seccovacessvasal)
A v ~ XweGENERATION==X Xeewa QADe=weX CAP/REAC 70
| BUS  NAME VOLTS  ANGLE MW MVAR _MwW MVAR MVAR BUS NAME MW MVAR TAP SHIFT
60 |[MP_TU MIDWAY 0,89 0,43
TR = A e 106 [MONT,  REG “2,84 0,89
48 MP MIDwAY LD 0.998 ‘o'l 0,0 o'o 0.9 o'a - et bl dedehdeduthditedudddndedbuiduiidedniaiuheiahbuthddibduendendutndedd4
bl A = s 60 MP 1U MIDWAY _ =0,89 ° =0,43 A
;50 HP-OLD—sus—‘__b'qqr .o'l 0.0 o'o qu 0'0 .'f"'".""""-""f::f?f"'!ﬂ:f""-"."""..'
GT [MP BREWSTER  =1,67 =0, 50
51 [MP KNOX [AP 1,67 0,30
———_.Srﬂﬁp-inofmrrr———aivao no.l 0.0 o.o o.p 0'0 ----u--c-------'.1:?.--o---.-----------..-.---c.-.-
R <. iy MP OLD SUB  =1,65  =0,27
b Sé MP_KNOX LOUAD 0,30 0,18
53 NP REG 500 1,34 0,12
_—_-SZONP—KNDX_CUIU*_FEQ77. b, 1 0,0 0,0 913 041 -.-.1--.--.----.:::::’.?-.:::::.-?..---..-.--..---.
oty e ® ~ 51 IMP KNOX TAP =0,80 =u,i
r-"——SIMMP“R[G~s°° 0.972 .o" 0,0 o,o o’o o.o ---'--...--------:::f..--.-n--h---o-.---o-.--.--.-.
B s T S S1 [MP KNOX TAF =1,33 =0,11 ;
; 54 [MP BR- 38 5. Ned3 0,11 0,923R
S4 MP 8K 31 l'osl .0.‘ 0,0 o.o o.o X o.o ....---...--...-..-..,fA-:-_:.---.,-‘-.-.-----.'-.-...
. . 53 [Mp REG 500 Te1,35  =0,09
: 3 N 55 MP CAMP {=3 1,13 =0,01
> T 56 Tnp wk @2 ve2i 0,10
[ SS MP CAMP Te3 l'oab 0,1 0,0 - 0.6 l.‘ 0.5 0,6 ---.------.--.:..----’-t-:,:: edeataieshadndededudeded
TR ___ - e : of P BK 31 - gt g - @901
_.__56-—”P vBK--“z ] .050- .OT‘ 0.0 o.o 0.0 o.o ...---...--..-.‘-_:_..-_‘:'---..-::'-.-.-..-'..----.-.-.-.
0 B 54 WP BK 31 T =0,21 0,10
R e T ) ] ) 57 INP CAMP‘ 2 AR -
_'-.-“s' "P.CA“P '2 l—..oaa -o.l o.o o.o 0—'—2 '6.1‘ ..-..-..---..._-_--.- ..-_--.-::?------......--.......
R T uheg - 56 MP BK ue ___=h, el =0,10
- bo—HP-TU-"IWAY o'qqa 0,1 0,0 0.0 0.'0 o_:o [T ----w---ﬂn_—--a.-----..----.--.--
o S T ' -2 — : : T47 MP  BREWSTER  =0,89 =0,43
P e : 48 [P MIOWAY LD 0,89 70,43
.._._._ CAPEH‘RY BUO o 992 .o'l o.o °|° o.s 0.2 -_----.-...-..--.'.._,‘_-.-.--—7-_:".------.----:.-.-.--..
it : : - 43 CAPEHART LD~ =0,48  =0,23
~ 62 REG2 8K3§E3b_mb;966 «0,0 0.0 0,0 0,0 Q!P '.-.ﬁ......--.--::::?--.'.-t:f-.-.---.-...--..'.'..
= e 18 REG 2 BR37 ~~ =3,54  =1,71
oo 63 REG 2 L=N TP 1,39 0,67
''''' SENEL 2. T a5 fe08
[ 63 REG & L=N IP_N'khbb ;o'o ’ 0,0 0.0 0’0 0'0 ..----...-.-.-v-..:-----.--::-u----..o-.--.----n..-
62 KEG2 BA3S=36  =1,36  =0,67
64 REG 2 N=ST 0,79 0,58
* =7 65 KeG 2 LeST 0,60 0,29
r——Mbu-REG—l“N'-s‘ 0'960 -0;6 o'o 0.0 o—'a o'a """""’“"""""jfj'_""’"','_,","“'"""""""',"::"'
D R ATy R e e i -7~ - i ' 63 ‘NE(D e LeN TP =0,79 . =0,38
—_"65 "EG'Z"L.ST 0.‘959 .6—.'0' o'o o.o o.b o!} ....-....-..-.--...._-:--..----.?..--..--:._-_.._::?_-..-_.,.2:,....-
ST S = ? et ) B 63 REG 2 LeN TP =0,60  «0,29 BFEn
———_"6°‘FR'CRK—270 L 0,998 «0,1 0,0 0,0 1.7 0’6 : ---c----..----...tzzzttunupntr------------.--..-c--
s : . L1 FR CRK 270 1 =l,68  =0,81 __
67 RR DUNCAN 3T 0,962 %0,0 070 0,0 0,4 0,2 Y "--'--'-"""-"79.'__'“'"--".'----"""’_f_ﬁ""""'
- . e e Few : CC IFLE RANGE = =5,19 = =0,86
= 9_5 RR DEADEND 0,22 =0,03

o 0t e o o 4 amman it 1o i« 3 o s ———— o A o oo 4 e e ———— o
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LOAD FLOW FOR CAMP LEJEUNE: ELECTRICAL DISTRIBUTION SYSTEME CASE P=7700000200 T8/017 PAGE 26,
[ REPORT 0' POWER FLUW CALCULATIONS FOR AREA 1, 7 ITERATIONS, SWING BUS 18 F-
L_}""""""f:f:::!'?f" .?:::“B USe«<DA ‘ A ---.-----’...---v.-.o--..---..-!.--.----.------ LINE =F L UMW esveccwnesnnevee)
N T XeeGENERATIONewX LUAD====X CAP/REAC 10

BUS NAME VOLTS ~ ANGLE MW MVAR MVAR MVAR BUS NAME MW MVAR TAP SHIFY

: ; 69 |[RR_BK_44 ' 4,56 0,90
jp_BB_QEQDEND 0.96[ 'o'o. 0,0 - 0,0 O.Z 0.‘ 0.1 --.---.-..--..--.-.---.----..-.-------o-.-.-...-..-

s S \ 67 [RR_DUNCAN ST =0,22 0403
Q!_RB;EE»"“ 01358 «0,0 0,0 0,0 0,0 0,0 s bttt dbebdedededetvdedetntbrdednder et dudubddeded el el

29 [RR_ MllN SER 4,54 0,48

. - 67 NR _DUNCAN 8T 4,54 -0,88
70 FR CRK 1/0 Y 0.996 e io‘.[ 0,0 0,0 0,0 0,0 .-—-l,,-._----—.---.v---v--.-.-...---.-----..--D..--

; 11 JFR CHK 270 T =$,54 V.96

= 12 FR_CRK 1/0 L 3,54 0,66

RIS TR ‘ 3 27 [FR_CRK_MATN 0,00 0490
71 RR TRIANGLE 1.009 '0',3 0.0 0.0 0.0 0.0 cowenw [ et elnetndodedndvdededodededitdensiuipddiodhelvainiecudediedudedbedindededed

: , - - 5 [RR_KEG 600 =3,94 0429

72 KR _BK 39 3,88 =0,22

ARk : : 88 KR TRIANGLE 0,05 0,02
72 RR BK 39 1,000 0,3 0,0 0.0 0,0 0,0 Seeetessmsssessicisssessesiscesemescsssessssesssee

: ' e 71 [KR TRIANGLE “5,86 0,24

73 KR BK39 _LUAD 0,20 =0,55

= A T02 KR ONSLUW TP 3,66 0,32
13 RR“B‘K"? LOAO 1,003 -0,3 0,0 0,0 0.2 q.l 3 0.7 --..---...-'--?_:’--.--.-_-c------o....-.U-----.--.-.

e - 72 [RR7BK 39 =0,20 9,50
715 PP EQ;P LOAD 0,995 w0, 0,0 0,0 1,1 0,5 ettt dtntietetedeiedednedetrdededubeaheiveledeededrddudedeeded s

e D S 5 : 34 [PP _HOSP FDK___ =1,07 ___ =0,51
77 RR CT_HQQSE o'jpb «0,4 0,0 0,0 2,9 1,4 1,6 '---.---..OCC.,......t.‘....--..--.-.--.-...-.--.-.

I _RR CT_H 7 hn BK 43 =2,88 0,20
7°“RR—‘MPHIH“IP o 998 ?o.u 0,0 0_.0 0'0 0|° .---...-..----'.‘_ [ ettt bttt deheteioddedededidede

R i ,]RR BK 43 «0 “} =-0,04

. - 8 KR BR 40 0,39 0,02

e PTLT 83 pm AMPHIB TP 0,04 0,02
.__’76—‘R—n—L-U_‘° l'ooo -o.a 0.0 o.o 0.“ °_|° .--...-’.-----‘--....-....----...---.-.--.-.-....-..

= ki ks . . 9 [RR_KEG 120 =0,38 «0,00
—a_o__R“—ﬁ‘RINE RD 0'962 .0.2 o'o o.o 0.0 0,0 -.-.-.--...--..--...I....---.--'-.--..-..-.-......-

‘ ,HR REG 600 4,31 Ve 3.‘

e 106 WR KEG 500 =4,30 __ =0,31
C_I_R—‘R-—Sﬁﬂ 203 0.986 Oo'“ OQO 0.0 0.0 010 Dt aesiarhoaudetohadndvduddndudthatbuiedyelondiedesuigbndedehtiededuidededetoded e

iy X : 101 KR SPR 245 T =0,01 __ =0,01
Uz RR END 0'966 w04 o.o 0.0 Dlo 0'0 .---ﬂnnunooocnncnoz:’---.-.-o-.-.q.......u......-..

i 101 'NR SPR 245 7 =0,00 0,00
‘83 RR AMPHI® TP o:ébs wl,d 0,0 0,0 0,0 010 .-----.---....---.::,---u---'--o-----------....--..

5 o, 78 KR _AMPHIB TP *0,04 *0402
60 ﬁﬂ ‘Hﬂo o,9g3 '0.3 0,0 p q'o °|° p_o '---...-..-'-...!:::--'-E:::::' Eebuiedudednedndosudadedudsdindedes

iy :nn KEG 900 3,36 0,04

55 ‘NR ‘M"U : ‘_0' 01 0,01

: . L R HlLl’. HAMH | =3,38 =0,04
GS—RR‘AM.HU 0'92, -9—.3 o'o o'o 0'0 o._o ----.---...--:-?‘?:::!4.-----::“-..----.-.--..--'-.-..

NG e 84 KR AMMU _=0,01 =0,01
86 RR MILE HAMM 0,947 «0,3 0,0 0,0 0,0 0,0 [l Sy A D ebeinindetutedetrebeds Sackdedbededoduduhaieeded

84 .KR AMMU 3 a4 0412

102 [RR_UNSLOW TP “3,45 0,11
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LOAD FLOW FOR CAMP LEJEUNE ELECTRICAL DISTRIBUTION SYSTEMi CASE P=7700000200

787017 PAGE 27,

‘REPORT OF PUNER_VL’ON"CALCUDYID!S—FM AREA 1,

7 ITERATIONS, SWING BUS 18 2,

x.-...--.-.-- --...--:-. BUS«<DA T A mervencnvesen wevevasevesvessvrsn recaeevsansvere | | N E « F L UN esecevcvsncevere)
S . 5 T T Xe=GENERATIONs=X ) L0 X~ CAP/REAC 70 . S 3
BUS NAME T VOLTS  ANGLE T MM MVAR WVAR BUS NANE LS HVAR TAF  SAIFT
. 5 766 Rn 'RlANGLt ; ‘ 005 ‘>.-0..§ xh ov’o-f—::: o.‘o FRAE S 0.0 0.0. " A—77-.-.---.--...-..---.-.-..-'-----.-.---------.;—;'-..-V:j
: BN a 71 KR _IKIANGLE  =0,05 0,02 e
] 89 RR ENGR S'K— o ‘NIT '0 H 0,0 0,0 040 0,0 .'-.1-.-.---'.-.::._-_-.c-...----o------..o-_..---o...
IR e N 4 [WR_KREG 600 — 0,01
90 REE Fd pgy E o.?l, «0,0 0.0 0!0 p.l 0!0 Teevmaewew tbababubebiataduhbed
_;:‘ ___‘ _f:.vr . . ) l7lKEh B E -0, Ob B
,l;ng‘g HA]N 5470'966 co.o 0|° o'o 0'3 ol? ....7-.--..".-.-::?-..-.C--.---I--.-...’......--..
: : 18 [REG 2 BK37 =1,588 0,63
S q 92 KEG-2 SHUP A 0,50 _o 24
e 2 23 B 93 |KEG 2 U=ST 0,58 228
92 REG 2 SHOP A 0,963 0,0 040 0|° 0'5 0'2 ---o----....--r-_.::-.-----.tn-.o-o-----.--..-------
i = 4 : 91 [KEG 2 MAIN S ©0,50  =0,¢4
93 EEE_E U-SY 01960 «0,0 0,0 0'0 0,6 0,3 .--.------------c---.---------.-.-.--------.-.--.--
91 KEG_2 mAIN_§ “0,58 =0,28
va hEG P 0'972 -o'o 0‘0 o.o o'o o.o ----.---.--’:?:,::::r..----:::..--..--.----.----...
l7'“Eb e =9,38 =2,58
P 18 REG 2 BK3T W, 94 2,88 2
AT Y : 95 KREG_ 2 LLUIS 0,43 9,21
95""56-2_':0‘01—3 0.97‘ .0.0 0.0 o.o 0.0 0'? .....'-.----. 9 LA AL L X A AL R R L R A R X LA R 0 XX J
L - 94 HEG & =0,43 =0,21 _
____qb_REG__a_BA.CC——P—G.—q17 .o.-o 0'0 0,0 0';2 o.l --o--.-----_._-:....-------f----.-o-------.---..--...
S e ; &L 6wy —
T 971 REG 2 0;9bl '0.0 0,0 0,0 0,4 0.2 -o.-.'---.--:-_-_1-.::-.::.------.7.::--------..-------.--.
A ) i 19 HEG 2 0,88 0,42
62 F«Eoz BK35=36  =2.15  =1,u3
il ; - = , 98 KEG 2 K=81 0,84 0,40
96““56—2—K;§7 0;959 '0}0 0.0 0.0 0.6 0'“ .-O...---.--- -.-r..---.1:7..-----...."-----.--
BTN s N : N N 97 ‘kt(v 2 0,84  =0,40
——99 REG‘ Z—H.SY—DE. 955 .o..o 0.0 o’:‘o 0‘;9 6‘.“ -.-.--.-.--.“--.-----.'.---..-..---.-_---.-..........
o B R WS £ £ ; 19 REG ¢ 88
-}°0~REGMS—HOLEY‘—*B;989—_—;670 0'0 0.0 l'l o:s --.---'.--i--.-.f::.-';--.U--c.-.—.--.-.--..----.--
PR . : . 21 REe 377
101 RR SPR™245 T 0,986 =0,4 0.0 0.0 040 0.0 Sremeeacenete.
NG T N 2 & . 8 ‘kﬂ BR 40
e i e R 81 KR SPR 245
N P 82 RRERD T 0,00 =u,00
‘ozRRDNsLOH"TP‘-—o;vqi .o'} o'o o.o 0‘0 o.—b ..;;-}:.----..--------.----.---------..-.-..-..-----
e : R BK 39 =5,63 w0,27
S "B6 KRMILE HAMW 8,56 0,25
R 103 RRONSLOW LD 0,05 0,038
‘o}‘Rﬂ—UNerw_Eu__n—nqr_—n‘o.3 0'0 0,0 o!l 0,0 ---o.,----------.-- -.---::-.------..—.-.-.---...
& 102 KR UNSLOW TP~ =0,05 — =0,03
104 REG 1 FeST ‘——"o_._vrx—__;o_._o 0,0 0,0 9'5 o:.? ...-.--".'--.-.'::,—.-.----::_...--.-A-.—-.‘.---.....
LT oo, f~ 2lies s Tty e g 28 REG 1 MAIN 8§  ~=0,45 = =0,22
— 105 REG 1 POST L 0'97ﬂ «0,0 O:o 0,0 o_!a 0,2 ‘ ..-.-’;-....-.--.-..-....-.-._-.-._...-.--.-......-.-.....
T — — . : 6 HEGY BK33e34™ =0 37 " e0,1b
lob RR REG 500 0.697 -o.l 0.0 o.o Q[o 0.9 -.;-.-;-.;I---Z.-::tr.;-;..fff.;-;;.1::1:?.-.-..--.
P e Sy S e S 9 MAIN SEk 4,32 -
: 80 %."ﬁ"‘@!!‘j'_R.D"—_”_f‘.f-.’}"'— 0,58 0,900L
S _-‘ T T e i o
- = * e rm s e PR
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LOAD FLOW FUR CAMP LEJEUNE ELECTRICAL DISTRIBUTION SYSTEMs CASE P°7700060200 787017 PAGE 28,
_REPORT OF PUWER FLOW CALCULATIONS FOR AREA 1, 7_ITERATIONS, SW{NG BUS IS ¢,
x-'.,.....-._f_..-...?: eweewewe B U § ’—7[_) A I_é_-..-...:3:_-‘:...:y?-.---.--!---.ox.----.--..-.--- LINEFLUN weeoereswcsavonss)
s ke b AR T T X==GENERATIONeex Xeee=l(JADw===X CAP/REAC  TO :
BUS _NAME VOLTS  ANGLE MW MVAR MW MVAR MVAR BUS NAME MW MVAK TAP SHIFTY
~l’0'7mﬁ08P REG OL?S.I 0,1 0,0 0,0 0,0 —07'_0 i ettt iededeeedetstedelededeietedebeieendededededeeteetedetektded
PR TYUREIT) <4, 71 =0,14
AEPRECN e ' ) s 42 HOSP, FOR. 4,72 0,14  0,948R
| 108 MONT, REG 0,968  =0,0 _ 040 0,0 040 _ 0,0 sesverscsssersrenserencanrantnsrassstsvnsesevnenone
: ' : 46 MONTFORD _PT =284 =0,93
47 MP__ BREWSTER 2,84 0,93 0,960R
i, ) eoenvew escecee evessww "envene Sewweww
AREA TOTALS 48,5 = 15,2 46,6 22,2 1147
—— -‘\
- SOLUTIUN TIME __ 20,92 SFCONDS,
: =~' __TUTAL TIME 387,56 _SECONDS,
7 . - . 2
g0, 7 S7.¢
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