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Conventional Electrical Updates

Scope
Load Basis
* Development
* KCS
* DRFS
WBS
Over all Electrical System Design
Status of Design
* Parsons Line Dwgs
e KCS
 DRFS



SCOPE:

* Conventional Electrical scope includes High Voltage and Low Voltage Electrical
Transmission and Distribution on the surface and in the tunnel
e Estimating and Costing Follows the RDR WBS system

1.7.2 ELECTRICAL
1.7.21 Engineering, study work and documentation
1.7.2.1.1 n-house Enginesring
11212 Owtsourced Consultancy Services
/ 1722 High Voltage Equipment, Power Distribution \

17221 Main Substation

17222 Distribution Substations

1.7.223 Medium Vokage Distribution & Transforming
17224 H.V. cable links fron central area

1723 Low Voltage Equipment, Power Distribution
1231 Surface buildings (tranzferred to civil engined

1.7.232 Shaftz and zhaft baze caverns

\ 17233 Tunnel j
S - e

1.725 Power Network monitoring

1726 Communication equipment

1.7.261 Telephone equipment

17262 Public address and other communication eqy
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Load Table progress —
Basis for current Concept design

Load Tables
starting point use current Changes
Main Linac - KCS Dec 8 2010 Mar 23 2011 none expected
Main Linac - DRFS email Aug 8 2011
RTML Sep 7 2010 Sep 7 2010 Sep 13 2011
Positron Source Aug 27 2010 Aug 27 2010 Aug 18 2011
Damping Ring Aug 2 2010 Jun 17 2011 expecting Jan 2012
BDS Sep 72010 Sep 27 2010
Jun 302010 & Sep 20 |Jun 30 2010 & ,
IR Loads very minor
2007 Sep 20 2007
Electron Source totals only totals only Loads very minor




LOAD TABLES - Electrical

Electrical Power in MW

zrafrT UPDATED JUL 22 2011

. SB2009 w KlyCluster SHz Full Power
RDR [w adjusted cryo Jan 27 2011] (w/ 3_2':::” DR, 3 ring, 5Hz)
Conventional Power i i -
, ) ) Conventional Power [opersting poveer)
RF ioperating pawer) Emerz RF Emerg
HAren System Total ] Tota
Power |Conyiisd|  wme Cryo Ponser Pioser -:ur'.l. Cora Rk — K Cryo Power
rachs] | Migeali [k ars Mingrati
E-SOUrces 1.05 246 0.73 0.59 0.0 4 .89 105 127 119 0.73 0.59 0.05 4.9
e+SouUnces 4.11 B.59 BE.9 0.59 0.21 224 120 127 7.32 5,04 0.59 0.21 15.63
DR 14 238 7.92 2.52 0.23 27105 12 74 09z |145 a 2.07 2.52 0.23 1594
RTML 714 512 4.74 o 0.15 1715 357 185 |1.27 055 4.49 L] 015 11 88
Main Linac F3.72 | 2340 | O.7E 42,9 | 0404 | 143.20 95.344) 12z |Z8 3 0,914 | 44.2 0.40 160.B6
EDE 1] 462 2.57 0.41 0.2 7.B 0 462 |0 a 10.43 | 0.41 0.2 15.66
Dumips 1] 3.E3 1] 1] 012 3.95 1] 3.2 |03 a 1] 0 012 3595
IR 0 L] ] ] ] 0 0 L] 0 L] 0.456 | 1.324 0 178
TOTELS 10210 504 25.6 47.0 1.4 226.4 113.9 253 20.2 24.1 449.6 1.4 235
SB20:09 w DRFS Full Power
- Conventional Power [opersting power) :
Area - Power | conw [ | Comafan HL F:":": Toia
I e el T
EﬁﬁUﬂE 1.05 127 119 0.73 0.59 0.06 4.9
EE0UNCES 120 127 7.32 5,04 0.59 0.21 15.63
 [d] 12 74 0oz (145 L] 2.07 2.52 0.23 1c.04
IF."'.-'L 357 185 |1.27 055 4.49 L] 015 11 88
Items in "Conv' column will be furghér [rzin Linac 12235 [[EENIEEE - EOEEREEETE
updated by CF5 [Parsons) 11 < |zo= 0 000 |0 1] 1043 | 0.41 | 0.20 11.04
New numbers given so far [ 2010 ) B o 32 |o63 0 0 o | oaz | 3s8s
placehalder (no info) |= T — 40 L] 0 o 0.456 | 1.324 0 178
TOTALY m’ 20.7 22.0 241 [ 296 | 14
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KCS POWER LOAD TABLE (Technical Equipment only)

(sample load distribution) *EXCLUDING non-technical components * Conventional Nos by PARSONS

New Shaft Nos PM-12 PM-11 | PM-10 PM-9 PM-8 PM-7 PMB-0 | PMC-0| PXA-0 PM+7 PM+8 PM+9 |[PM+10| PM+11 PM+12
Shaft11 | Shaft7 Shaft Shafts Shaft Shaft 3 Shaft Shaft Shaft Shaft2 |shaft 16| Shaft4 | Shaft Shaft 6 Shaft10 | TOTAL
Old Shaft Nos
14 15 12 13 1.0 17 MW *
Total 8.3 18.1 10.1 18.1 10.1 24.8 3.8 14.4 16.7 22.9 10.1 18.1 10.1 18.1 7.8 212
SURFACE
e - 0.30
(surface) 0.00 0.00 o] 0.00
o]
109.20
(o]
RYO 96 96 49.63
TUNNEL
RTML Total 45% rtml 10% aswreml| o
(in tunnels) 3.87 0.00 0.861 0.00 3.87 )

20% 80%

DR

(in tunnel)

14.81
2.962 | 11.8

6.25

. 3.83

4.00

10.58

3.95

0.456

*doesn’tinclude conventional 212

*
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DRFS POWER LOAD TABLE (Technical Equipment only)

(sample load distribution) *EXCLUDING non-technical components * Conventional Nos by P

9/28/2011
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New Shaft Nos PM-12 PM-11 PM-9 PM-7 PMB-O | PMC-0 PXA-0O PM+7 PM+9 PM+11 PM+12
Shaft 11 Shaft 7 Shaft 5 Shaft 3 Shaft Shaft Shaft Shaft 2 Shaft 4 Shaft 6 Shaft 10 TOTAL
Old Sshaft Nos 12 13 1.0 -
- Mw
Total 3.9 33.7 35.5 28.2 3.8 14.4 16.7 26.3 35.5 32.7 3.9 235
SURFACE
< - 0.30
(surface) 0.00 0.00 (0] 0.30 0.00
CRYO (surface) 49.63
TUNNEL
RTML Total 45% rtml 10% 45% rtml s.61
(in tunnels) 3.87 0.00 0.861 0.00 3.87 :
113 RF 121 RF 60 RF 60 RF 121 RF 109 RF
MIL RF (tunnel)
1.32 1.41 0.70 0.70 1.41 1.27
113 RF 121 RF 60 RF 60 RF 121 RF 109 RF
ML Racks (tunnel) 136.07
24.84 26.59 13.19 13.19 26.59 23.96
ML conv magnets?
(tunnel) 0.15 0.15 0.15 0.15 0.15 0.15
20% 80%
PR 14.81
(in tunnel) 2.962 11.8
100%
e.+ TOTAL 6.25
(in tunnel) 6.25
(:._._ 4.00
(in tunnel) q
10.58
0.00 0.00
3.95
0.456
*doesn’t include conventi 235



345 —-34.5 kV
Transformers

34.5 kV
Switchgear

V VvV V

Distribution

34.5 kV
Switchgear
VV Vv
Distribution

34.5 kV
Switchgear
VVV
Distribution

Electrical System Diagram
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| 69-345 kV

34.5 kV
Switchgear
VvV Vv
Distribution

Conventional Electrical System Design

345 - 69 kV
Transformers

69 kV
Switchgear

Transformers

T 69 — 34.5 kV
Transformers

34.5 kV
Switchgear

11 |
vVYV

34.5 kV Distribution
Switchgear
VVV
Distribution



Parsons Electrical Desigh and Cost Estimating

Basis of Design — Full Power Option

Conventional Facilities Development of Loads
Mechanical & Electrical Coordination
Determination of Load Characteristics

Engineering Drawings & Specifications for Estimating
Under Review and Comment
Cost Information in Development

Electrical Design Status




PM-12 PM 11 PI\/I 10 PM 9 PM-8

“BENE 15
-%—(;) agr
GROUND MG

g
GROUND §
e
Power System Configuration
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i m il
SR [—F:T]W [_F_:T]m
. PM-7 PMBO PM+7 A
e _1_] AemEr | |ﬂ | |ﬂ§m| | _lfm [ — ]w
PM-9 gEamPee e PMCO i PM+9
PM-8 PM+8
[ 1= s —
PM-10 PM+10
PM-11 4 PM+11
s [ | e
PM-12 PM+12
e ——| [l

345kV/69kV/34.5kV One Line Diagram

Power System Configuration - KCS




] [
- PM-8 PM+8
PM-10 PM+10
i i __:] [__ BOTCHYART
PM-11 4, I PM+11
S —-E [ ] e
) Dual HV at 345kV circuits from utility power grid, for redundancy +
PM-12 Main electrical switchyard located in Central Region PM+12
S ==
High Voltage Power Distribution
9/28/2011 Conventional Electrical System Design 12
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T]
WRET _'E (4) 345kV to 69kV 80MVA transformers
- (2) 69kV switchyards at Main Electrical Station

PM-12 (4) 345kV to 34.5kV 80MVA transformers
e ] (2) 35kV switchgears

High Voltage Power Distribution




MEKY POWER GRID,

P s ER LR

'1 [——] mmw:%u [__F:F]m_ |:—_F__ \I
! | PM-7 PMBO i
! ! Lt _:E [——] I?ﬂﬁ; L____Eﬁérﬂ : [ :
\ PM-9 g | o PMCO | | e PM+9 |
| e e | . |
| : M-8 PM+8 i :
: [—— == : e :
PM-10 \ PM+10 :
Y sy : : e §
' PM-11 : : 5 PM+11!
L s : : e |
i PM-12 i 69 kV Switchyards Feed Electrical Loadsi PM+12i
A ; At Shafts +/- ,9,10,11,12 " g |

Medium Voltage Power Distribution
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PMBO

[——]

LOWD AT Fhi-r

—_———

:'_:j:—]
o e
PMCO |

___________________________

35 kV Switchyards Feed Electrical Loads
At Central Region & Shafts +/- 7, 8

Medium Voltage Power Distribution

9/28/2011

Summary

Conventional Electrical System Design




MEKY POWER GRID,

] [T i
e ——] [—ﬁ—]% [T:T] e
| |PMBO | PM+7 A —
. L VT e e 5
| PM-9 e | o PMCO | s PM+9
| | e R i
: =t ! PM-8 PM+8  _ :
| PM-10 ! ' PM+10 i
e | | = N
, PM-11 4 i | b PM+11
: - ] ! : [— | = !
: Loka 4T 69 kV Switchyards Feed 34.5 kV Substations e g
' PM-12 : Electrical Loads : PM+12!
e ; At Shafts +/-,9,10,11,12 : e B
Medium Voltage Power Distribution
9/28/2011 Conventional Electrical System Design 16
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e e e e s e

Emergency Power Distribution Provided
By Standby Generators at each Shaft
4.16 kV Distribution to Transformers

Emergency Power Distribution




o - —

N e 1 e e i

4.16 kv -480V
Unit Substations / Transformers
Provide Power for Distribution
to critical loads

Emergency Power Distribution




4.16 kV Looed Feeders‘f
Provide Power for Distribqtion
Transformers to critical loads

Emergency Power Distribution




l/ I \\,

I flﬁii i The KCS RF Systems are Supplied
i : by 34.5 kV Swithgear

R e =

__________

Power Distribution for RF




- o = =

o 8 o & @ 8 @ 8 8 @ i 9
=] [=] [=] [=] [=]
N T
r‘i”i: The KCS RF Systems are Directly Supplied
=N by MCC’s

Power Distribution for RF




|||||||||||

- T ) ! nirinen
2 -k m |Wm|m|w
o H%w Hils

.

=
IMT |
[ |

I
I
I
I
I
I
I
I
| I
! |
I |
! |
! I
! |
! I
! r
| “
1 ¥ “
I ® i
_ e || Al inEn
@ ! .|_H.||II_I |||||||||||||| |m _— L {5
| ar mm L Hatd
. I
: S
| i % | SO AN
5 £
B 3-SR
“ Q| D = — =
" 58
L 1
_ mm» . %)
womues |1 38§ - |_T1mLmI|I
Ei:ﬂml|_np(lﬁ|ﬁ3¢| ; O rm
. ny £ G
IIIIIIIIII (@
A ©
w -
x>
wm O
X
0 >
O
—

POWSR. SUPPLY FOR R LUINIT, Bl N
SR EDULE FOR NULEER OF FIF LMIT
CONMECTED N BACH BUN AT BACH MCC

Power Distribution for RF
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The Cryo Plants are Supplied
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Power Distribution for Cryo

by 34.5 kV Swithgear and Transformers




M M m [
e ——] jﬁﬁ'ﬁj% [ﬁ: S E L
_ PM-7 PM+7
b2 e ] T | E:-“?:J E% |_ _____ J'lvmw' [___]"“"""
PM-9 b PMBO PMCO — PM+9
T [ e
PM-11 | [ PM+11
S The DRFS Systems are Similar to KCS ==
B But Eliminate minor Shafts 8&10 .
PM-12 PM+12
SR [

Power System Configuration - DRFS
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SHAFT BASE CAVERN

P e e g e e i e e i e
n ..... E E ..... E T
g ——
i-....; n ..... E
MAIN LINAC RF L_,. I Lm_ I MAIN LINAC RF

The DRFS RF Units are Fed

By 12.47 kV Feeders to
Each 10 RF Units

9/28/2011

Power Distibution for RF - DRFS
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