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o R TR Size: 257,500 SF

P e Rl SY  [ocation: Washington, DC.
a— Project Cost: $48 million
Contract Type: (4) GMP
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Analysis #1: SIPS

* Create a new phasing and sequencing plan for typical floor and implement
through a Short Interval Production Schedule.

Analysis #2: Construction Analysis of Electrical Redesign
* Propose an alternative electrical distribution system design and analyze its
construction impacts.

Analysis #3: Alternative Footbridge Installation
* Provide an alternative footbridge installation method to reduce cost and
constructability issues.
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Analysis #1
Short Interval Production Schedule (SIPS)
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Analysis #2: Electrical Redesign
Background Information
Redesign
Impact

Risers

Analysis #3: Footbridge Installation
Background Information 1 =

Research

Application --q.lnl E

i = | [

Results - |—

Final Recommendations
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Project Overview
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Analvsis #1: SIPS
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New Phasing & SIPS L é,_[" | N e | THEET
= ,& A= an O G Rough In Duct Mains & Frame Walls Mechanical Pipe, Plumb-
Impact =5 o= & =~
== ‘%‘g el =l E Install VAV Boxes ing, Duct Rough In
S 0 ot |, =k e
{ . 1 1 . . 1] T o] sy H
Analysis #2: Electrical Redesign Framing & Plumbing Rough In Risers e off . e |
Background Information SORED = |:;— = —
Redesign |
Impact 7
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Analysis #3: Footbridge Installation

_

Background Information o b
Research M\J_.,_ — ol © ) " - -
Application --q.lnl , T e r— = § R Sprinkler Rough In Frame Ceilings Electrical and Fire Alarm
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Mechanical Pipe, Plumb-
Install VAV Boxes ing, Duct Rough In
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¢ Identlfy Duct Mains Sprinkler Rough In Frame Ceilings Electrical and Fire Alarm

¢ Identlfy VAV Boxes Rough In
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Rough In Duct Mains & Frame Walls Mechamcal Pipe, Plumb-

Install VAV Boxes ing, Duct Rough In
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Sprinkler Rough In Frame Ceilings Electrical and Fire Alarm

* Identify Duct Mains 3
¢ Identlfy VAV Boxes Rough In
Install VAV Boxes

vatory Steel Rough In Duct Mains
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Rough In Duct Mains & Frame Walls Mechanical Pipe, Plumb-
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Install VAV Boxes ing, Duct Rough In

* Identify Duct Mains | o | R s rnkler arm

° Ideﬂtlfy VAV Boxes - i“‘““i Rough In

Rough In Duct Mains
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weasliTqan "[}3-3,7.,9“!."'1} T | e T . T -r"HT | & @ Install Sprinkler Standpipes
R e N  C(reate zones on each floor =1 @R Duct Riser Rough In
' : . . = —F " @3 Plumbing Riser Rough In
* Crew stays 1n zone for given amount of : L= G Mectisnical Riser Rough in
. | ﬂaz [E] || g 1qu f [ Telecom/Security Riser Rough In
time & A @, L SN Electrical Riser Rough In
. EEE e 47 @ Install AHU
* Creates efficient use of space i S cF=s | G Frame & Hang Shft Wl
. . i = @@ Close In Shafts
* Entire floor space 1s used o e tapeta s
U_IL [ [ @ install Lavatory Support steel

Gl Rough In Duct Mains
[l Install VAV boxes
[l Frame Walls
[l Mechanicdl Pipe Rough In
ough In

[S— gh in

Important:
* Clean up

i Tlmely COmplﬁthl’l o _- Sprinkler Rough In
. : " * G Frame Ceilings
d Mateﬂal management I = s __:L 1 __é_ :_| [ Fire Alarm Rough In
0 Bpemtdie | [ B | & — "“‘;'MT";:::L‘_'" Steel S it o
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e Install VAV boxes
] Frame Walls

" Frame Walls Rough In Duct Mains
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Analysis #1: SIPS

JUNE

Activity

Install Sprinkler Standpipes

Duct Riser Rough In

Plumbing Riser Rough In

Mechanical Riser Rough In

Telecom/Security Riser Rough In

Electrical Riser Rough In

Install AHU

Frame & Hang Shaft Walls

Close In Shafts

Layout & Top Track

Install Lavatory Support Steel

Color

Activity

Rough In Duct Mains

Install VAV boxes

Frame Walls

Mechanical Pipe Rough In

Plumbing Rough In

Duct Rough In

Sprinkler Rough In

Frame Ceilings

Fire Alarm Rough In

Electrical Rough In

Color

Floor 3

CityCenterDC | Parcel 1
Washington, D.C.

Short Interval Production Schedule
* Same crew
* Same duration
* Reorganization
* Opverlapping activities
* Float on second half of activities
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e (General Conditions

+ Total Savings = $20,524 e T * Decreased by 13 days
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Electrical Riser Rough In
Install AHU

Frame & Hang Shaft walls
Close In Shafts

Layout & Top Track

Install Lavatory Support Steel
Rough In Duct Mains

FFTT Constructability

Frame Walls

Floor3

Mechanical Pipe Rough In . .
Plumbing Rough In L] Organlz atlon
Duct Rough In

Sprinkler Rough In .

Frame celngs  (Collaboration
Fire Alarm Rough In
Electrical Rough In

. Install Sprinkler Standpipes b D elays
| PIO) ect Management Duct Riser Rough In

® Field Supervision cchaneal e Rough * Material Management

Telecom/Security Riser Rough In

. . Electrical Riser Rough In . .
= Equipment/Supplies e a0 * Deliveries
Frame & Hang Shaft walls
Close In Shafts
Layout & Top Track
Install Lavatory Support Steel
Rough In Duct Mains
Install VAV boxes
Frame Walls

Floor 4

Mechanical Pipe Rough In
Plumbing Rough In

Duct Rough In

Fire Alarm Rough In
Electrical Rough In

Sprinkler Rough In

Frame Ceilings
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Analysis #2

Construction Analysis of Electrical Redesign




Analysis #2: Electrical Redesign
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e 2 Switchboards (4000A & 3000A)

* Total kVA = 5,248
e 20.4 W/SF

* Separate retail feed

* Lighting + Receptacle load = 2,092 kVA
e 7.7W/SF

* 4000A SWBD busway to electrical closets

* Took most of lighting and receptacle loads
(1,902 kVA)

Background Information

’____-_—_—_—_—_—_-—_—_—_—_—-_-—_—_—_—-—~

TYPICAL FOR FLOORS 2 THRU 11

I'4
| e
: D
|
l PAMNEL PANEL
I LXB1 LXA1
|
|
|
l A00A A00A
|
|
I 1125 KVA DRY TYPE XFMR,
I VENTILATED, 3&, 4W,
460:120/208V, NEMA TP-1, 200%
I NEUTRAL, HM.T. (0°,30%)
|
|
\

4#3/0, 146G, 2-1/2"C. P r{\ 3P-200A/
F200A
PANEL PANEL
RELAY | |
CONTROL 3P-2004/
PANEL F200A
F.C.A. = 68KA F.C.A. = B8KA
200A 200A PANEL
HXMB 1
3#2/0, 146G, 2'C, —D
[
D
4#3/0, 146G., 2-1/2"C.—
F.C.A. = 69kA
200A

CityCenterDC | Parcel 1

SWITCHBOARD MS12A LOADS:

PARCEL 1 ELECTRICAL CLOSET

—1#1/0, 3/4"C.

LN

—————————————————"

N

RECEPTACLES & FUTURE RECEPTACLES
LIGHTING & FUTURE LIGHTING
ELEVATORS

MISCELLANEOUS

* AIR CONDITIONING

FPTD MOTORS

DOMESTIC WATER HEATING

* ELECTRIC HEAT

TOTAL

* NONCOINCIDENT LOADS

Washington, D.C.

SWITCHBOARD MS12C LOADS:
1,570 KVA RECEPTACLES & FUTURE RECEPTACLES 70 KVA
332 KVA LIGHTING & FUTURE LIGHTING 120 KVA
0 KVA ELEVATORS 397 KVA
11 KVA MISCELLANEOUS 178 KVA
0 KVA * AIR CONDITIONING 660 KVA
345 KVA FPTD MOTORS 25 KVA
24 KVA WATER CHILLING UNITS 465 KVA
891 KVA DOMESTIC WATER HEATING 14 KVA
* ELECTRIC HEAT 0 KVA
FIRE PUMP 146 KVA
3,173 KVA TOTAL 2,075 KVA

(3,982A @ 460V, 32)

* NONCOINCIDENT LOADS

(2,604A @ 460V, 3@)
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B g sy Ltg. + Receptacle Power Density
: 9
8 L3

. - kVA Load LA Voltage Phase | SWBD Size SWITCHBOARD MS12A LOADS: SWITCHBOARD MS12C LOADS:
6 RECEPTACLES & FUTURE RECEPTACLES 1,570 KVA RECEPTACLES & FUTURE RECEPTACLES TOKVA
=y LIGHTING & FUTURE LIGHTING 332 KVA LIGHTING & FUTURE LIGHTING 120 KVA

$° Initial SWBD 4000A
24 ELEVATORS 0 KVA ELEVATORS 397 KVA
3 MISCELLANEOUS 11 KVA MISCELLANECUS 178 KVA
2 Revised SWBD 3000A * AIR CONDITIONING 0KVA * AIR CONDITIONING 660 KVA
1 FPTD MOTORS 345 KVA FPTD MOTORS 25 KVA
0 T DOMESTIC WATER HEATING 24 KVA WATER CHILLING UNITS 465 KVA
New * ELECTRIC HEAT 891 KVA DOMESTIC WATER HEATING 14 KVA
* ELECTRIC HEAT 0 KVA
* ASHRAE Maximum Lighting Power FIRE PUMP 146 KVA
. TOTAL 3,173 KVA TOTAL 2,075 KVA
Density = 0.9 W/SF

— * NONCOINCIDENT LOADS (3.982A @ 460V, 39) * NONCOINCIDENT LOADS 2,604A @ 460V, 30
* Receptacle Load = 2.4 W/SF (26047 @ 460V, 30)

Total= 3.3 W/SF
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J 5 / 3P-2004¢
° Ehmlnate XFMR on 2 sels 4240, 1426, 2-12°C — 4#250kemll, 184G, 2-1/2°Cc ——P = >>—/ F200A oo T N e e N R M N M M N R M N R M N N M M R M N R e
! TYPICAL FOR FLOORS 2 THRU 11 \
[ 4
ﬂOOfS 4,6, & 8 : 4#3(D, 146G, 2-1/2'C | - :
Panel Panel LTG. Panal Panel / l L " >>_ \ I
* Feed low voltage o || S e o : N\
e CTRL ! 4#300, 146G, 2-1/2"C.——D =S 3P-200A/ ?
F200A
panels from floor o % ! N
1 PANEL PANEL PANEL PANEL |
above 1 I LXB1 LXA1 LIGHTING HXL1 HXMA1 " > I
2 sels 484/0, 182G, 2-1/2"C [ s — 4#300, 186G, 2-1/2"C RELAY \
¢ FlOOfS 5,7, & 9 XFMR / i conTROL| | 32—220%0:! :
l SOkV 150 kWA DRY TYPE XFMR, l PAN EL §
VENTILATED, 3P, 4W = =
Step U.p to a 4En:12|m203v. NEMA TP-1 -— 1#1/0,3/4 °C A4 = i 400A 400A F'C';m:am F'C";hnfak‘ﬂ‘ - \ :
|
* Feeders, plugs, breakers Floor 5 I 54200 1466, 70 —25 L N
. . ki
* Coordination of cores |/ SEow ! SNy 7 N
i f h 44310, 1465, 2112°C L5 198G, 11206 /] | 112.5 KVA DRY TYPE XFMR, 4#3/0, 1#6G., 2-1/2'C— |
d 1reproorin o VENTILATED, 3@, 4W, F.C.A. = BOKA
P 8 = D % o i 460:120/208V, NEMA TP-1, 200% 200A \ I
A % I NEUTRAL, HM.T. (0°,30°) / N I
pu i 4#3/0, 186G, 2-1/2°C l N N I
. | L 1#1/0, 3/4"C.
e EEEF 2 REL vt Han: ! PARCEL 1 ELECTRICAL CLOSET \ y
5
enlnnl‘ o EEI&?T{ | / \ Goam EEN RN R NN PO NN PO U PEEN EEN PEEN PEEN PONN PEEN PO PEEN PONN PEEN PUNN PEEN PUNN RN PN RN O PEEN N PEEN PR PN NN PN RN R RS -h-‘l
3000A BUSWAY FmEL
ML M.L.O, M, L ML
z\lsV:';inARD /
Floor 4
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Analysis #2: Electrical Redesign Redesign

— /] o
1 'sJ,‘IIpibnklr”"n_#liﬁliry' g .. ¢ 3P-2008/ : 1
T - Ehmlnate XFMR on 2 sels 4#4/0, 142G, 2-1/2°C a#250kemll, 1846, 2-1/2'c ——P = /] Fa00n i Consohdatlon Of HVAC panels
ﬂOOfS 4,6, & 8 I_G A a#ain, 146G, 2-1/2'C '
Panel Panel Panel Panel
* Feedlow voltage _ P et e ReLay | | HeLt HBMAT Z — | ——
==} CTRL, PANEL| [PANEL LTG. PANEL PANEL PANEL o
panels from floor D I Lo s PANEL - e % L3B1 L3A1 %%av H3L1 H3MB1 H3MA1 o
= - PANEL
ab ove = 8= ETE 2 sels 4#4/0, H2G, 2-1/2°C Tan D a#30, 146G, 2-112'C | |
Floors 5,7, & 9 XFMR ? g T
1580 kWA DRY TYPE XFMR.
step up to 150kVa VENTLATED. 3P, aW 0 7/
Feeders, plugs, breakers Floor 5 ; ;
. . () m iy
Coordination of cores — > m Smaller XFMR from reduced loads on 3™ floor
. [an 4#3/0, 186G, 2-1/2"C _A A FianY [ ]
* Fireproofing 40, 1480, 1114'C —— o Feeders
| / F2004
N N 430, 166G, 2-1/2°C /
Panel Panel
Iétﬂr;tlllnn 1 Iétg‘ion 2 IF_t.II-E(I;.AY :irlﬁl fli;:lﬂ1
CTRL, /
3000A BUSWAY PANEL
o Floor 4 7
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Schedule

ELECTRICAL RISER ROUGH IN

Redesign Floor w/ XFMR 79.75 2
Redesign Floor w/0 XFMR 31.42 1*

e II! ihr 1 PTR AERA eg
=t >b( o <ot i

ELECTRICAL ROUGH IN

Original Design 149
Redesign Floor w/ XFMR 142.33 4
Redesign Floor w/o0 XFMR 148.33 4

Total labor hours saved: 182

* Dependency
e Resource allocation
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=

Schedule Cos

ELECTRICAL RISER ROUGH IN

W n “l' ihf [ HREn ""“'if‘" ALl |
=t *bl - Lo b

Redesign Floor w/ XFMR 79.75 2 Cost Comparison
Redesign Floor w/o XFMR 31.42 1* SaVIHgS — $120 940
$600,000
$8,179
ELECTRICAL ROUGH IN $500,000 -
149
142.33 4 $400,000
148.33 4
$300,000 - = Labor
= Material
Total labor hours saved: 182 ateria
$200,000 -
* Dependency $100,000 -
* Resource allocation :

Original Redesign
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Analysis #2: Electrical Redesign Results Washington, D.C.
L . Schedule Cost Constructability
g A

719.9
79.75 2 Cost Comparison 3000A Busway (42.7 Ib/ft) 626

Redesign Floor w/o XFMR 3142 1 ings = $1 93.9

edesign Floor w/o $600,000 SﬂVlﬁgS $ 20,940 ving
$8,179
| ELECTRICAL ROUGHIN _| our per oo S500000 - - cker with I -
SRE RGN OHE ENIN —ours per oot * Horizontal bus runs quicker with lighter material
149
142.33 1 $400,000 * Less panels
148.33 4 .
$300000 Labor . | LesstlfMRs .
- * Less cluttered electrical closet
Total labor houtrs saved: 182 * Material . . .
§200,000 - * Coring coordination
-
* Dependency §100,000 - Fireproofing
* Resource allocation
$_ _

Original Redesign
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Analysis #3
Alternative Footbridge Installation
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Analysis #3: Footbridges Background Information 4 Washington,lD.C.

. - sose TR T AR ¢
TR e ta

7, LT st * 5 footbridges in between office buildings

— * Steel

* (Curtain wall
* On floors 3,5,7,9, & 11

| e v
el

Background Information
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Analysis #3: Footbridges Background Information Y Washington,lD.C.
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Bridges
* Prefabrication
* Including curtain wall
* Too much risk building in place
* 20’ long/each
* 30,006 lbs./each

BRIDGE

s Parcel 2
Parcel 4 — 5
R=93" —¥ "

-~ pRipGE--F
--|-smibeE--|---7

S

R=105"

Crane
* 500 ton mobile
* 220,500 lbs counterweight
* 138 jib length
* 51,717 lifting capacity
* Shoring underneath

Parcel 3 Parcel 1
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Analysis #3: Footbridges

Research

VSL Heavy Lifting

“For projects where notable weight, dimensions, or space limitations exclude the
use of cranes or other conventional handling.” (VSL)

CityCenterDC | Parcel 1
Washington, D.C.

Hydraulic jacks
* Piston
* Tensile member
Gauges and control systems
* Synchronized movement
20 m/hr
Up to 10,000 tons

VSL strand jack lifting system

3

4 |Jpper anchorage

¢— Jack piston

<4— Hydraulic jack

Lower anchorage

e Cabel| (strands)

ﬂ—mm Roof
&
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Analysis #3: Footbridges

Research

VSL Heavy Lifting

“For projects where notable weight, dimensions, or space limitations exclude the
use of cranes or other conventional handling.” (VSL)

CityCenterDC | Parcel 1
Washington, D.C.

Hydraulic jacks
* Piston
* Tensile member
Gauges and control systems
* Synchronized movement
20 m/hr
Up to 10,000 tons

VSL strand jack lifting system

3

4 |Jpper anchorage

¢— Jack piston

<4— Hydraulic jack

Lower anchorage

e Cabel| (strands)

ﬂ—mm Roof
&
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Analysis #3: Footbridges Research Washington, D.C.
ﬂgﬂp@h&nnwﬂﬁ;‘%ﬁyd Damas Tower Footbridge VSL Heavy Liftin g
“For projects where notable weight, dimensions, or space limitations exclude the * Hydraulic jacks R e o
use of cranes or other conventional handling,” (VSL) * Piston - o l"q— Upper anchorage
* Tensile member I'% g[ ¢—— Jack piston

* Gauges and control systems
* Synchronized movement

e 20m/hr

* Up to 10,000 tons

<4— Hydraulic jack

Lower anchorage

(M. Cabe| (strands)

Research

T— I 4= RoOf

|20 cm

Petronas Towers
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g G e

fi+tE fr' ’ ‘—dﬁ

Jack

— ol * 4 jacks
| * Temporary beams span between atriums
| * Structural Considerations
: 185 * Steel strands

27 * Max. force: 12.6 kips
v * Temporary beams
Roof

e Moment: 25.2 ft k
* Column buckling
e ES. =34

Application 11th Floor
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Schedule

" :4;-;5;5_1_1';‘-*@!‘;.:!u;ja:fn_::,-.gj._i%gu':-‘vz-'y
— g’ ey - —‘q

10/18/12  11/2/12 11/7/12 11/20/12

9/8/12 9/20/12 11/20/12
. Steel 9-12 - Set Bridge #1
Complete
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MR PR o Schedule Cost Constructability
S e Tl (IR RS .‘f.",.'_' : B b
$1,800,000
$1,600,000 e (Guide cables
$1,400,000 - * Prefabricate bridges onsite
10/18/12 11/2/12 11/7/12 11/20/12 $1,200,000 - * 17 days/bridge
® Equipment
. . n portable platform
51,000,000 ® Shop Fabrication O pO tab ¢ p atto
$800,000 - B Materials
$600,000 -  Shop Drawings/Engineetring
9/8/12 9/20/12 11/20/12 S400,000 -
. Steel 9-12 - Set Bridge #1
Complete 5200,000 7]
S_ _
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Conclusion

Analysis #1: SIPS
* Decrease schedule by 13 days
* General conditions savings
* Efficient use of floor space

Analysis #2: Construction Analysis of Electrical Redesign
* Material & labor savings
* FEasier system to install
* Reduction of crew size

Analysis #3: Alternative Footbridge Construction
* Major equipment cost savings
* Fewer constructability concerns
* No schedule impact

CityCenterDC | Parcel 1
Washington, D.C.
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ACkIlOWle dg ements Washington, D.C.
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Project Overview

Analysis #1: SIPS
Background Information
New Phasing & SIPS
Impact

Analysis #2: Electrical Redesign
Background Information
Redesign
Impact

=
E
£
B
E
E
£

Analysis #3: Footbridge Installation

Background Information
Research

Application

Results

Final Recommendations

Acknowledgements




. CityCenterDC | Parcel 1
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1 Install AHU 2 5/29/2012 5/30/2012 2 APRIL May JUNE JULY AUGUST ~
6 Frame & Hang Shaft Walls 5 5/31/2012 6/6/2012 5 HEEEREEREEEE LR EEEE A B EEEER R EEEER PR E R EEEE E R EEEEEE R EENEE R B EEE EE RE EEEEE _E
6 Close In Shafts 3 6/7/2012 6/11/2012 3 v [r JF W w1 [w wila [F Jea]r Jwelr [F [ra]r [wlr |5 [T ol Ir [l Jwlz e frafs Jwle Jr feefr Jole JF [l [w]e e
& Layout & Top Track 5 6/1/2012 6/8/2012

6 Install Lavatory Support Steel 3 6/8/2012 6/13/2012

6 Rough In Duct Mains 5 6/8/2012 6/15/2012

[ Install VAV boxes 5 6/8/2012 6/15/2012 -

6 Frame Walls 5 5/15/2012 6/22/2012 =

& Mechanical Pipe Rough In 5 6/22f2012 6/29/2012 E

[ Plumbing Rough In 5 6/22/2012 6/29/2012

6 Duct Rough In 5 B/22/2012 6/29/2012 -
& Sprinkler Rough In 5 6/29/2012 7/ef2012 5 -E
6 Frame Ceilings 5 7/6/2012 7/13/2012 b
6 Fire Alarm Rough In 5 7/13/2012 7/20/2012

3 Electrical Rough In 5 7/13/2012 7/20/2012 -

7 Install Sprinkler Standpipes 5 5/31/2012 6/6/2012 5

7 Duct Riser Rough In 5 5/31/2012 6/6/2012 5

7 Plumbing Rizer Rough In 5 5/31/2012 6/6/2012 5 T

7 Mechanical Riser Rough In 5 5/31/2012 6/6/2012 5 E

7 Telecom/Security Riser Rough In 5 5/31/2012 6/6/2012 5

7 Electrical Riser Rough In 5 5/30/2012 6/5/2012 5

7 install AHU 2 6/1/2012 6/5/2012 | 3 b
7 Frame & Hang Shaft Walls 5 B6/7/2012 6/13/2012 5 é
7 Close In Shafts 3 5/14/2012 6/18/2012 3

7 Layout & Top Track 5 6/8/2012 6/15/2012

7 Install Lavatory Support Steel 3 B/15/2012 6/20/2012

7 Rough In Duct Mains 5 B/15/2012 6/22/2012

7 Install VAV boxes 5 5/15/2012 6/22/2012 g

7 Frame Walls 5 B/22/2012 6/29/2012 &

7 Mechanical Pipe Rough In 5 6/29/2012 7/6/2012 5

7 Plumbing Raugh In 5 5/29/2012 7/9/2012

7 Duct Rough In 5 5/29/2012 7/8/2012 ]
7 Sprinkler Rough In 5 7/9/2012 7/18/2012 _E
7 Frame Ceilings 5 7/16/2012 7/23/2012 w
7 Fire Alarm Rough In 5 7/23/2012 7/30/2012

7 Electrical Rough In 5 7/23/2012 7/30/2012

8 Install Sprinkler Standpipes 5 7/7/2012 7/13/2012 5

8 Duct Riser Rough In 5 772012 7/13/2012 5 u

8 Plumbing Rizer Rough In 5 7/7/2012 7/13/2012 5 E

8 Mechanical Riser Rough In 5 7/7/2012 7/13/2012 5

&8 Telecom/Security Riser Rough In 5 7/7/2012 7/13/2012 5

8 Electrical Riser Rough In 5 6/6/2012 6/12/2012 5 =
8 Install AHU 2 5/14/2012 6/15/2012 2 _E
8 Frame & Hang Shaft Walls 5 6/14/2012 6/20/2012 5 =
8 Close In Shafts 3 6/21/2012 6/25/2012 3

8 Layout & Top Track 5 6/15/2012 6/22/2012

8 Instzll Lavatory Support Steel 3 6/22/2012 6/27/2012




CityCenterDC | Parcel 1
Washington, D.C.

> LLLIT, n 3T 110005 e
] = I —_H

‘_J_
1

I

T

L LT

[ I— =it <1l

Finish Framing Ceilings

Mechanical Pipe, Plumbing, Duct Rough In Frame Walls

Rough In Duct Mains & Install VAV Boxes AND Lavatory Steel

Install VAV Boxes Lavatory Steel Rough In Duct Mains Frame Ceilings

Electrical and Fire Alarm Rough In AND Sprinkler Rough In

Sprinkler Rough In AND Frame Ceilings

Rough In Duct Mains & Install VAV Boxes AND Frame Walls

Sprinkler Rough In lectrical and Fire Alarm Rough In

Sprinkler Rough In . FrameCeilings

Install VAV Boxes Rough In Duct Mains




Table 1. ASHRAE/IES 90.1 lighting power allowances using the Building Area

Building Type

Automotive Facility
Conventicn Center
Court House
Dining: Bar
Lounge/Leisure
Dining: Cafeteria/Fast
Food
Dining: Family
Dormitory
Exercise Center
Gymnasium
Healthcare Clinic
Hospital
Hotel
Library
Manufacturing Facility
Motel
Motion Picture Theater
Multi-Family
Museum
Office
Parking Garage
Penitentiary
Ferforming Arts Theatrs
Police/Fire Station
Post Office
Religious Building
Retail
School/University
Sports Arena
Town Hall
Transportation
Warehouse
Warkshop

Method.

Maximum Lighting Power Density (W /sq.ft.) Allowed
Per Version of the ASHRAE/IES 90.1 Standard

1989
0.9
2.07
1.44
1.37

1.37

1.37
1.15%
2.07
2.07
1.44
1.44
1.15%
1.2%
0.9
1.15
2.07
1.15%
2.07
1.26
1.03
1.44
2.07
1.44
1.44
2.07
2.25
1.29
2.07
1.44
2.07
1.03
0.986

1999/2001
1.5
1.4
1.4
1.5

1.8

1.2
1.5
1.4
1.7
1.6
1.6
1.7
1.5
2.2
2.0
1.6
1.0
1.6
1.3
0.3
1.2
1.5
1.3
1.6
2.2
1.2
1.5
1.5
1.4
1.2
1.2
1.7

2004/ 2007
0.9
1.2
1.2
1.3

1.4

1.6
1.0
1.0
1.1
1.0
1.2
1.0
1.3
1.3
1.0
1.2
0.7
1.1
1.0
0.3
1.0
1.8
1.0
1.1
1.3
1.5
1.2
1.1
1.1
1.0
0.8
1.4

2010

0.e82
1.08
1.05
0.99

0.90

0.89
0.61
0.88
1.00
0.87
1.21
1.00
1.13
1.11
0.88
0.83
0.60
1.06
0.90
0.25
0.97
1.39
0.96
0.87
1.03
1.40
0.959
0.78
0.9z
0.77
0.66
1.20

Appendix

# of receptacle circuits necessary

224365F -2.5W [ 5F = 560000

560007 /180" —312rec
rec
S1drec 5o ope
rec
ﬁ_
cht

For the 3*° Floor, panels L3A1 & L3B1 have XX spare 70 ckts ... OK

For remaining floors, top panels have 67 spare ckts, and bottom panels have 70 spare ckts.... OK

Remaining Typical Floor Layout
Qriginal XFMR anticipated max load of 112.5 kVA from low voltage panels, or 4.8 W/SF.
By reducing receptacle power density to 2.5 W/SF, | propose...
Eliminate XFMRs on floors 4,6, & 8
The low voltage panels on those floors will be fed by the ¥FMR on the above floor
So,
Current max kVA for low voltage panels is 112 5kVA, or 4.8 W/SF
Receptacle power density changad to 2 5W/SF
Factor in existing 10kVA load, or .4 W/SF...
112.5kTV4 X
48 /SF 20/ SF
X =068kTA4
Thersfore, a set of panels require 68 kva
Meaning both sets together will be a total of 136 kvA
Conseguently, you will need a 150 kvA XFMR

*Refer to riser diagram for additional wire and breaker sizing

CityCenterDC | Parcel 1
Washington, D.C.
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Switchboard MS12A resize
Capacity:
RD .
Lighting & Receptacle Capacity: 1902 kva 3" Floor HEdESIE“
1002874 = i =18070000 KPR
1000-0.95

Square footage of office space {minus core) = 22,436 5F

ElEOTUDDW_?mwaF ity
2575005F Panels L3A1 & L3B1 (120/208V) are designated for receptacles + zlready designated loads

Recommendations: S0

ASHRAE, Sec. 9, provides maximum lighting power density recommendation for office building [W/SF) 25 HT,I‘SF 274365F = 560000

s ASHRAE 2007 = 1.0 W/SF 5600017

s ASHRAE 2010 = 0.9 W/SF 005EF =50042514 = 5954

*http:/flightingcontrolsassociation.org/ashrae-releases-30-1-2010-part-1-design-scope-administrative-

requirements/ Add in existing circuit loads 59T+ 10574 + 0k T4 = 69K

Per MEEB, pg. 1265, receptacle (misc. power) power density recommendation is: 2.375 W/SF [10KVA from panel 341 and OKVA from panel L361)

Therefore,
Therefore, transformer can be reduced from 112 5 kVA to 75 kWA

0.97F/SF +2 3751F{SF =3 27517/SF for lighting & receptacle loads

Which means your primary breaker can be 100A and your secondary breaker can be or 2504
Switchboard MSL2A provides an excess of 3.645 W/SF for these loads

See PAGES XXX FOR PANEL SCHEDULES
Proposal:

Remove 800kVA from lighting & receptacle loads
From 1902kVA to 1102KVA H3MAL

H02ET-1000-0.95 = 104630017 Consalidation of panels HIMAL & H3IMB1

104600017 o )
= 2575005F 41IV/SF New lighting & rece pacty See Floors 3-9 480V panel consclidation section

This is still 0.8 W/SF mare than design recommendations Wiring

MNote: A PF of 0.95 was used in all calculations R ’
Refer to riser diagram

Effect:
Initial Switchboard total kva load: 3173 kvA (39824 @ 460V, 3¢) All calculations based off NFPA 70 — NEC 2011
Revised Switchboard total kvA load: 2373 kVA (20784 @ 460V, 3)

Therefore,

‘You can go from 40004 switchboard to 30004 switchboard!!
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PANEL H(3-2)MB1
PANEL H(3-11)L1 EREAKER INTERUPTIG MLG 3 ©-4 WRE
REAKER NTERUFTING () 30 -4 Wi A TING  SERES RATED
e TINS: SERIES RATED can WRE BT T CRT | RuA | A | Rk
CIENE G0 sze | siE T Y Ha ek | ao |eo|ce ERVING
s2E | swEe SERVNG " SERVING :
EX] iz FETU (S08.8) W18 L [ [ i SPACE
N I T#12 | TGUETRE LTS, — 1P T [+ 4 — | n
sl 1z E3I8 CORRICOR LT3 1| = [ A | —
EPARE =1 L 4T | ez FETL (C/5.8) EREIa i~ | C
] = L EEEA1] MEREEN LE 1 T 10~ ! N
! ol - I ETm == 12 | L
: : : - ;ar amz FETU (5465} EXTH NI i R e 14— | | PANEL L{z_1 1 '51
- [T [T [~ 18— | |
. — = . S 0 N 16—~ i B e
v I ~| v L L R F AT =T T BREARER INTERUPTING ML IE-4 WRe
I 1 = T e EErR i e ' -
— E o T [T =~ 22— | R FATING 100000 A1C, 12005 HEUTRALL
1 TFT VST O 13030 V3TET T O 11113 L T = T T T BETIE = T
[ JREHFSEN EIREE O I — REETETNE BECEREE L S P FerU s | 244 [ = 56— i - et e S ERVING " . SERVING
1 | | TET o~ | BT L L 4, & 8 8 ATV 2.4¢ [0 25 T | - 5 =]
1 DTV O S130AERAD . N300 O 111113111 L = — _— | = SFARE — p—
i AR - GO | L i L
! I = I T B SFACE = 3~ T C |
] — I 1 — 58— 1 L I L~ — K
I . | = 38— | | == —~—
I 4 B ] == Al — | N | - - B
W 3! | W — 42— W | —
B To | o0 ] 00 - | -
l— —
A@= 4 Kva c@= 1 Kua Ad= 13 KuA ca= 13 KA | | s B
B@- 1 KA TETAL= 5 KuA B@s 13 KNA TOTAL® 35 KVA | — — I~
HOTE; CONTRACTOR SHALL LABEL ALL FPTU CIRCUTS WITH MECHANICAL 20NE DES|GHATIONS | — — I~
(EG, "FPTU 2-17L REFER To MECHARCAL DRAW INGS FOR ZONE DESIGHATIONS, -
| = —
] — —
] — — r
PANEL H3MA1 PANEL L(3-11)A1 i — — B
RRER NTCSUR TG ) S 0.3 WAt ERE&KER INTERLPTING AF.A00A M CB i @-d4 MRE W — o |
fratras SERES RATED RATING: 10.000 ALE. [200% NEUTRAL) GFACE — % —
CONCUT] W R KR THT CET 3 Bl O EREE COM DU WIRE TRT TR D
EIFE EIFE AERING I BKR ) ) sk |aa |ee |ca EERVING BEE EOE Wa O e | 3R - |
=~ 1 [Tz —~[1Fa] s FFTU @0 | Te | 42 = 1 T —|iP20| 0.8 |1 ! I il |
Smay| EESEW | ) e - SR o . = = -
= —
= Bl = [sa FETU@ED | d L I e — Lo ] — . L
— o= | 527 FRTU E4.4) | 1 — a— | & W — 41 —
T B 513 FRTU a4 | | | V=~ % o o
= 13 T4 | W | 533 FRTO @a4 | W W [ Gl 12 e
] B[ 1Fa5 EEH FFTU @35 | ]|~ i3 i I L
— 7 i = aTi | FPTUSAE | = o~ 1 A@= 0 KU, c@E= 0 EWA
=% W~ 1 [443 FRTU @/3.8 | =7 i~ N
== E ] [EE] FRTU@an | = ™~ 1 r Eoa- 0 BA ToTALE D AU
I~ 24 —~[1Pan 342 FPTU @26 | T = = 77 = 1 I
f— : : ] : 142 Il F::guﬁi? | T — 33 A — T
— — | 3 L
EZH 2810 T I i FRTU @ | I 2 =~ | b
| | b= 3 e 1.684 FPTU (& B | | |~ 27 28 =] | L
| | = = T 164 FRTU (&) B W W | o~ W L
| | — ] 3® - W 184 FPTU @ | EPACE — 3 EE N
| | FPT0 (Ga.8) = & ElG s EEED Ewe 1 — = B -
| | FPTU (&7'd 8) |— = 40 A 3,00 80 KW) B ] — 35 W~ B
3 W EET (0.8 = A3 300 | | - 38 e~ B
FEED THAL LUGE 253 | 266 | 255 | — 3 T — r
A= 41 KvA ce- & KA Y = v 2_—-
Bd= W Kva TOTAL = 123 KN A FEED MR LUES
HOTE: EONTRAGTER SHALL LABEL ALL FPTU CREUITS WITH MECHANIGAL ZOHE BESGHATICNS a@e 3 wva cee 3 ks
(EG, 'FPTU 21" REFER To MECHAN CAL DRAMNGS FOR ZONE DESIGNATICHS,
B@= 4 EWA TGTAL= 16 KWA
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Package 1 - Original

Description Length Count Mat. $ Equip. § Total Mat. § Lbr Hr. Lbr. § Total Lbr. § Total §
40004 MS12A DISTRIBUTION SWITCHBOARD 1 5 6720000 805 S 4500 5 3,62250 § 70,822.50 H(%-E}}\;LQLI
2254 HXMA1 PANELBOARD 7 $ 760000 119 5 4500 5 5,355.00 12,955.00
2254 HXMB1 PANELBOARD 7 $ 450000 70 5 4500 S 315000 5 8,050.00 o . - . - : oET = = = >
2254 HXL1 PANELBOARD 7 $ 540000 2065 5 4500 S 9,20250 % 14,692.50 V: | 480Y/277 | Rm# Elec. Rﬂ 10000 AIC | 3P -4W | Fdr: I (4)30&#6G. |2'1-'2 Cl 155 kVA | | MLO
400A LXAL PANELEOARD 7 § 1025000 2275 5 4500 5 1023750 § 20,487.50 - ; — - — : - —— - p—
4004 LXB1 PANELBOARD 7 % 5.400.00 175 § 4500 & 7,875.00 3 13,275.00 DESlgnﬂTID_ﬂS \ "—*L'-Phﬂgf' BkIPO]_E“ ire DESig;nal‘lO]JE ‘L A-’Pha‘sf Bkr."POlf'-"‘l'.lrE'
112.5 KA 3PH 480V STEEL FLEX WITH GROUND 705 5,364.33 $ 4081433 29288 § 4500 5 1317980 § 53,993.93 thl Description A | B | C Bkr || Lp ” W thl Description A | B | C Blr ” 4P H W
2254 CU BUS DUCT 1 14 § 1845000 842 5 4500 5 3,780.00 & 22,233.00
BUS PLUG -> PML HXMAL - 2 1/2" EMT [4] 3/0, [1] 6GRD CONCT-ROD  35*7 1 & £,565.98 $ 656698 1994 5 4500 S 897.30 5 7,464.28 1 |FPTU (C/5.9) 2510 20 (1 3 | #12 2 |FPTU (B/5.0) 5820 01 1|14 %10
BUS PLUG > PNL HXL1- 2 1/2" EMT [40 3/0, [1] 6GRD CONCT-R0D  28*7 1§ 5,017.60 $ 501750 1608 5 4500 5 72360 § 5,741.20 2 oy y , = Py I
40004 CU LZ DUCT 390 1§ 245700.00 $24570000 7188 S5 4500 §  32,39550 278,095.50 sl 2510 B I 4 [FPTU (B/5.0) 5820 30 1 #10
3 |- 2310 - -1 - 6 |FPTU(B/5.0) 3820 | 30 l #10
Total 541729891  2,01150 S 9051750 507,816.41 —— ” - 5
— 7 |FPTU (C/5.9) 2510 20 |1 3 || #12 || 8 [FPTU (B/5.0) 5820 30 |f 1 |] 210
_ 25 _ 1 _ | _ ol 12
Package 2 - New 9 2510 / . 10 |[FPTU (B/4.4) 3220 30 l 212
kNN D{mm HoW(mm ka Description Length Count Mat. $ Equip. § Total Mat. $ Lbr Hr. Lbr. § Total Lbr. § Total § 11 |- 2510 - -V - 12 |[FPTU I:B—1--’-1-) 5220 30 1 #12
- - = 3 T(C/6 6) 7. w Il 3 | 212 3 417
I-,|_| 0 0 1 1 970 200 1 I 30004 MS124 DISTRIBUTION SWITCHBOARD 1 $ 4070000 805 5 4500 5 362250 5 44,322.50 13 [FPTU (C/6.6) 2740 20 11 3 || =12 14 |FPTU (B/4.4) 3220 30 1 #12
2254 HXMA1 PANELBOARD 7 § 1050000 175 5 4500 5 787500 S 18,375.00 15 |- 2740 I N F 16 |FPTU (B/3.9) 4720 25 1 412
SLU-30 112 n 54 1130 55q 120 2254 H3L1 PANELBOARD 1 $ 150000 28 5 4500 S 1,26000 5 2,760.00 e . - = S e
R e - ; T = - 2254 HAL1 PANELBOARD 3 $ 451000 75 5 4500 S 337500 5 7,885.00 17 |- 2740 - - - 18 |[FPTU (B/3.8) 4720 | 25 1 #12
2254 H5L1 PANELBOARD 3 $ 580000 885 5 4500 5 398250 5 9,782 50 e - 411 ; |
SLU-40 416 - 6 1275 250 200 : g 19 |FPTU (C/6.6) 2740 20 3 12 20 |EPTU (B/3.6 4420 23 l #12
’ 4004 L3A1 PANELBOARD 1 $ 117000 2 $ 4500 112500 5 2,285.00 ( s T ( - ) - :
SLU-70 728 7 82 1122 400 230 4004 L3B1 PANELBDARD 7 $ 490000 175§ 4500 § 787500 § 12,775.00 21 |- 2740 - - - 22 |[FPTU (B/3.7) 4520 235 1 #12
B i - S : 500A LXAL PANELEOARD 3 5 6,500.00 102 § 45.00 § 458000 3§ 11,080.00 = P 5 ) Y 5 10
SLU-120 1248 12 116 1400 400 430 600A LXB1 PANELBOARD 3 $ 319000 885 5 4500 5 398250 5 7,17250 = |- 2740 N - N 24 |FPTU (B/2.6) 3420 | 20 1 #12
B - i . - - 75 KVA 3PH 480V STEEL FLEX WITH GROUND 105 S58.27 $ 475827 2881 S5 4500 & 1,206.45 % 6,054.72 25 |Space 0 0 || O [||#z#22]] 26 |FPTU (B/2.6) 3420 20 1 |1 #12
Y ) 29 2100 - ’ 150 KW A 3PH 480V STEEL FLEX WITH GROUND ER 3,612.46 § 2341246 1452 5 4500 S 653400 5 29,946.46 - ; -
SLU-220 2288 2 167 100 520 1520 . ‘ 4 ’ 5 q | ETRTRIRTI] 3 ¢ E a 219
= - - . 2504 CU BUS DUCT 1 3 5 7,180.00 182 5 4500 § 819.00 5 7,995.00 27 |Space 0 0 0 ||#==##|] 28 |FPTU (B/-) 1640 20 1 #12
SLU-330 322 31 2140 60 820 2 8 B 16,000.00 2 : 1162, 1169, 2 /5.0) 582 30 |/ | # /) 2 | #12
LU-33 394 - 190 214 500 1870 2004 CU BUS DUCT 1 S 16,000 48 $ 4500 S 2,169.00 18,169.00 29 [FPTU (B/5.0) seoo | 30 (4 1 11 =10 10 [FPTU (B/0) 1640 | 20 1 1] 212
1004 CU BUS DUCT 1 3 S 480000 122 5 4500 5 54000 5 5,342 00 - — - -
SLU-440 4368 42 228 2050 610 2220 BUS PLUG > PNL H3MAL - 2 1/2" EMT [4] 3/0, [1] 6GRD CONC T-ROD 35 1 5 865.17 § 86517 1942 5 4500 5 87300 § 1,739.07 31 |[FPTU (B/5.0) 53820 0 (1|1 #10 32 |EPTU (B/-) 1640 20 1 #12
BUS PLUG -» PNL H3L1 - 2 1/2" EMT [4] 3/0, [1] 66RD CONC T-ROD 28 1 5 71580 S 71680 1608 5 4500 5 72360 S 1,440 40 - T o ] T = I ) - 1T zi»
SLU-58( 720 e 254 80 700 1250 BUS PLUG > PNL H4MAL - 2 1/2" EMT [4] 3/0, [1] 6GRD CONC T-ROD 35 1 5 84092 $ 84092 1802 5 4500 5 81090 $ 1,651 82 33 |FPTU (B/5.0) 5820 30 1 1} =10 34 |FPTU (B 1640 20 1] #12
BUS PLUG -> PNL HALL - 1 1/4” EMT [4] 3, [1] 8GRD CONC T-ROD 28 1 5 243.02 s 24302 083§ 4500 § 49185 § 734.87 35 |FPTU (B/5.0) 5820 | 30 (4 1 | #10 36 |FPTU (B/-) 1640 | 20 1 ] #12
BUS PLUG -» PNL HSMAL - 2 1/2" EMT [4] 3/0, [1] 6GRD CONC T-ROD 35 1 5 840.92 S 84092 1802 5 4500 5 81090 5 1,651.82 - T . I - o = =
BUS PLUG -> PNL H5LL - 2 1/2" EMT [4] 250, [1] 4 CONC T-RCD 28 15 1,019.43 $ 101943 1827 5 4500 5 867.15 § 1,886.58 37 |FPTU (B/4.6) 6220 30 1 || #10 38 [EWH-1 3000 20 || 3 ] #12
PNL LXB1 -» PNL LXAL - 2 1/2" EMT [4] 3/0, [1] 6GRD CONC T-ROD 103 1 % 1,291.08 $ 129108 1188 5 4500 S 53460 S 1,825.68 39 |FPTU (B/4.6) 6220 30 1 || #10 40 |- 3000 - - -
30004 CU LZ DUCT 390 1§ 163,800.00 $163,80000 6256 5§ 4500 5 2817000 $ 191,970.00 — =
41 |FPTU (B/4.6) 6220 | 30 |4 1 | #10 42 |- 3000 -1 -1 -
Total 530453807 182973 5 8233785 § 386,875.92

|
Savings $120,940.49
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