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presentation OUTLINE

THE SCRIPPS RESEARCH INSTITUTE

JUPITER FLORIDA
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project OVERVIEW

PROJECT LOCATION AND SIZE
Jupiter Flosida, Florida Atlantic University JupfterCampus

OCCUPANCY AND FUNCTION
The SCRIPPS Research Institute — Bromedical Research

SIZE
132,675 G5F

Construction SCHEDULE
Avgust 2006 — fanuany 2000

CONTRACT SIZE $358.25/SF
£47.53 M GMP

project SITE

Large Site with 2 Main Entrance/Exits
Material Staging & Traffic Flow not Issues on this Site
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project OVERVIEW

THE SCRIPPS RESEARCH INSTITUTE project FEATURES
JUPITER FLORIDA
= Flaor
Vvt , CUP, Loadimg Dock, Mechantol Yard

2 & 3 Flooss
Research Laboratoaes, Offices, Coawnrn Ara

3 Story Atvioan k- the Mair Eivtrance

42 Flpar
Mechaniow Pestixise



presentation OUTLINE

THE SCRIPPS RESEARCH INSTITUTE

S ECEINICAL ANALYSES
SVNVALY/SES aMs - PREFABRICATION OF LAB ISLAND RULIGH-
&= ANALYSIS TWO - CO-GENERATION - Mechanical & Electrical Breadth
IANALYSIS THREE — ALTERNATE FORMING METHOD

RY RESEARCH OF PREFABRICATION & BIM

analysis ONE

Prefabrication of Lab Island Mechanical Rough-in

FUNCTION

Laborpatbory
Work Stations

AS- INSTALLED
Freld Installad by:
Casewoik instolier
Plombéng Contractos

PROPOSAL
Change the installationie a
Prefabricated Assembly

GOALS

Improse Constructability
Schedule Compression
Cost Savings

prefabrication ANALYSIS

Prefabrication of Lab Island Assemblies




prefabrication ANALYSIS

analysis ONE

DESIGN methodology

*Review the Installation Process
«# of [slands In Laboratory Areas
Compenents of Each Assembly
cAnalyze the Schedule of the Installation

*Design
~Model Islands in Revit MEP 2c0g
Create Inventory for Each kland

*Estimate
Durations & Cost for Both Methods of Installation

prefabrication ANALYSIS




prefabrication ANALYSIS

Prefabrication of Lab Island Assemblies

analysis RESULTS

Cost & Schedule

System

S savings of

e | $37,000

TOTAL $130,658.74

ystolnstall _ Total Da

Savings of
58 Days

prefabrication ANALYSIS

Prefabrication of Lab Island Assemblies

*Prefabrication Saves $0.29/SF
“Controlled Environment & Laaming Cuinve
“Iimsantery frem the Modal Takeeff

*Cost Comparison

“Installation Cost only Considaration for Fiald Instal
g | honeaiidaned = o Mea & gxgfhors & & &lands
oLull & Driver Already Provided by Installer

*Productivity
Crew
Unload Truck To Lull
Lul Driver
Unload Lull in Bidg.
Bolt Crews

#Men

Task
Unload Delivery to Lul

Lift Assemblies to Bldg

Unload Lull inside Bldg & Deliver to Bolt Crew
Install Island Assembly — Bolt Into Place

Productivity
10 min/4 assemblies
10 min/4 assemblies
5 min/4 assemblies
30 min/assembly



presentation OUTLINE

THE SCRIPPS RESEARCH INSTITUTE

QWNVVRES IS T/ e) - CO-GENERATION — Machanical & Elacirice

JALYSIS THREE — ALTERNATE FORMING METHOD

RY RESEARCH OF PREFABRICATION & BIM

DGEMENTS

| Breadth

i

analysisTWO

Co-Generation plant

BACKGROUND
FPL sppplies the campus with its powes

PROPOSAL
Adld Co-Generation plant to supphy the buikding nesds

GOALS

Reduon Electrical Demand of the Building

Produce Electrical, Heating & Cooling Deamands of the Building
Reduction of Carbon Feotprint

Mitigate Up-Front Investment Through Payback 8 Savings Analysis

Mechanical & Electrical ANALYSIS

Co-Generation Plant Addition




Mechanical & Electrical ANALYSIS

Solar Turbines
A Ceterpillar Company

HEAT RECOVERY PERFORMANCE DATA

Spociic She Pectormance  Safum  Costawr  Conime  Merrary

Extunnt s Fiow S ighy
Estiun Ui Fiow, (Brasrd Bty (3

Tt Funt it Gty

Fistwe sl pud, MBIt

B S Pk s

Stewn Dt ey r T

Fhnm g, (Peanand bt [L TR+ R

Thrmcess Shearm Prodhocion whh Supplementel Firing, §71°C [100°F]

analysis TWO

DESIGN methodology
As-Designed Building Loads

Electrical Loads | Thermal/Electric Ratio |

r 7 Electrical Load 5.
2 Steam Boilers 12.500MBH 21,440,000™
2 chillers 1,300Tons 19,359,6887

Sizing Design Conditions for Intake Air Cooling
Outdoor Air Design Conditions Desired Supply Air Conditions
= 95°F @B60%AH *  ¥e30,000 ¢fm =@ 60°db BO%AH
Taw= 78'F
w=0.022

1107

Utility Information

Customer Charge — $375.00/Month

Mechanical & Electrical ANALYSIS

*FEEDERS
*23kV & 150 Amp Transmission From Turbine
*MV Cable 90°C [3] #1 AWG rated for 175 Amps
*150 Amp Fuse to Protect




Mechanical & Electrical ANALYSIS analysis RESULTS Mechanical & Electrical ANALYSIS

Design IMPACT

Electrical Supply Requirements Electrical Supply Capacity

Original System | Cog fon Sy °4-952 Mw °5.2 MW
[2] 5400 MEH H,0 Boilers 75,000 || [2] 1000 Ton Absorption Chillers 1,040,000 | | Originally 5.67 MW Turbine & pressure reducing Steam Turbines
|2] 8000 MBH Steam Boilers $145,000 || [1] 1000 Ton Centrifugal Chiller 5370,000
Ti ) iller: 1] 200 kW Black Start Generator $120,000 . .
:i]l ;f]zssom:o)vncfet:;:::frdl cotters 515.2;;233 | :ul Mercury 50 Gas Turbine(23kV)  $4,000,000 Steam Supply Requirements Steam Supply Capacity
[1] 5.5 MW Switchgear w/ Turbine *56,500 PPH *104,400 PPH
TOTAL 1,949,407 | [1] Big Duct Burner $300,000
|1]Power Disconnect 5.5MW 23kV $43,000 . i ~ .
Up-Front (1] Steam c H,0 Heat Xchanger o rPraduce All Electvicity On Site with Turbime
1;”;”_‘10‘?0:} ';’ ' ‘ ~elisirate grid dependence
s W $1100000 | ePraduce All Staam, Ceoling & HW Requirements with Turbina
TOTAL  $7,008,000 —Covﬂngdvne utﬂlz:lng Mk‘“ Chiller= non Wmm fiom urbine 185 TOTALS $400,000.00 4325400 $412,000.00 41,1835 1804359
B780  Hownsiyr  TOTAL COST SH53.1BL 58




Mechanical & Electrical ANALYSIS

O O D O
Original Design Yearly Amounts Owed
Energy Type Demand Units  Cost TOTALS
Electrical Ltility 85850000 kWh $0.09 $812,003.64
MNatural Gas 1604359 Therm $0.88 $141,183.59

TOTAL

$953,187.23

Ener Demand
Electrical Utility

Matural Gas 367,70

TOTAL

After Re-Design Yearly Amounis Owed

Units __ Cost JOTAL $
0 KWh 50.09 50.00
4 Therm $12.00 $349.970.52

§349.979.52

After Re-Design Yearly Amounts Paid From Utilify

Output Units _ Cost TOTALS

Electrical Production 16,644,000 kWh $0.06 $957,030.00
Demand Available 22800 kW $5.90 $134,520.00
TOTAL 51,091.550.00

analysis RESULTS

Total Savings
After Re-Design Yearly Totals

COST analysis

[+] Income From Litility

Energy Type TOTAL $
-] Natural Gas Bill §349,979.52 .
[*] Natural Gas B $1.7 Million/yr
[+] Amt Saved from Redesign $953,187.23

$1,081,550.00

Mechanical & Electrical ANALYSIS

o0

TOTAL [+] $1,604,757.71
Payback

Project Cost Annualcg:teratlng Net Savings Ps;;‘;‘::k

$5,058,593.00 $349,979.52 $1,694757.71 3.0 wyr.

The 3 Building Campus Total Cost - 5288 Million — 425,
Up Front Investrnent comes to an addition of - 514 J86F

Eliminat= Electrical Supply from the Gnid with Additi
Poveer To Sell Back ta the Grid

*Reduce Carbon Fooltprint by 63% Saving 12,02% Tons COalvr

-Original: 19,080,107 Tona COzfyr from Electrical & NS Demand
-After Re-desian 7,081.292 Tons COzlyr for NG 1o run Turbine




presentation OUTLINE analysis THREE Formwork ANALYSIS

THE SCRIPPS RESEARCH INSTITUTE Alternate Forming Method

BACKGROIUND
Origimal Forming was comentional and built timber and
phrwood constroched in the field

2 [EGEINICAL ANALYSES

PROPOSAL
Liilize Flying Fosms for the structurel enection

“ANAIYSISTIHR: ERMATE FORMING Me (1T

OF PREFABRICATION & BIM GOALS

Redoas Constroction Schvedule

Reasduos Wasta in the formming prosss
Reducs Cost




Formwork ANALYSIS

analysis THREE

DESIGN methodology

*Review the Original Forming System & Compare
*Analyze the Cost of the Original System
*Analyze the Schedule of the Original Systermn

*Alternate Method
Meodel Structure in Rewvit Structure
*Create Takeoff

*Estimate
eDurations & Cost for Both Methods of Installation
M2 and Industry Professional Information

Formwork ANALYSIS




Formwork ANALYSIS

analysis RESULTS

Production IMPACT

*Conventional Forming System
*Forming Shering of Decking Dene Simultanecusly
~Leftin Place Until Coneebe Rrached 268 Dey Dasign Strength
rNew Formwork For Each Level, no Re-use

*Flying Formwork System
*Form & Shore Dack with Tiuss System for Intial Pour
~Uilizing High Eavly Strength Concebe Pull Foemns aftes & Days
~Jump Flying Truss Forms to Next Lewvel
Reerfhome tive Desek off e Loweer Liswel s Troess s Polled
*Re-use the Forming System Fleor te Floor

Formwork ANALYSIS




Formwork ANALYSIS

COST COMPARISON

Cost Comparison of the Two Forming Methods
Conventional Forming Items Cost. Flying Formwaork Items Cost
Administrative Requirements 5135,360 Administrative Requirements 5101,520
Temporary Facilities 5365,195 Temporary Facilities $325,140
Execution Requirements 554,128 Execution Requirements $53,379

| Structural CIP Forms $1,740,156 | | Structural CIP Forms $1,375,163 |
Concrete Accessories Concrete Accessories 5210,184
Reinforcing Steel 55 Reinforcing Steel 5538,822
Structural Concrete 687,569 Structural Concrete 5687,569
Finishing $171,374 Finishing $171,374
Curing 533,852 Curing 533,852

TOTAL $3,936,640 | | TOTAL $3,497,003

analysis RESULTS Formwork ANALYSIS

SAVINGS Impact

SCHEDULE COMPARISON
*COST saves $3.31/SF

*$4.4,0,000 in Savings is Realized
Through Utilizing Flying Forms
-reduced waste
-re: use of forms

*SCHEDULE

16 Days are Saved in the
Construction Schedule
-high early strength concrete
e use of forms

m 2nd Floor
= 3rd Floor



Pre-Fab & Formwork ANALYSES Technical ANALYSES Co-Generation ANALYSIS

Conclusions & RECOMMENDATIONS Sola¥ Turbines

YT —

v'Prefabrication of Island Mechanical Assembly
Allows the Lahoratory finishes to be completed 58 days earlier
Estimated Savings roughly $37,000

RECUPERATED GAS TURBINE

v'Flying Forms

Reduces Waste

Allows the Structural phase to be completed 16 days earlier
Estimated Savings of nearly so.5 Million Dellars

v'Co-Generation Facility

Creates Savings of nearly 1.7 Million each year
High Initial Investment paid forin 3 years
Carbon Footprint of TSR Reduced by 3%




INDUSTRY research INDUSTRY research INDUSTRY research
PREFABRICATION & BIM PROBLEM TECHNOLOGY PREFABRICATION & BIM
STATEMENT DEMANDS

Implementation has ne Up-Front Commitment
Standand — Project Specific  Clearly Defined Scope of
Waork Accepting Responsibility and Making a
Prefabrication & BIM Needs:  Early Dedision Making & Commitment to Implementing these Technol
Management Execution Extensive Planning Successfully can be Easily Prepared for

Planaing Earlier Design Completion
Standand Requirements with Greater Deiail Handled by Management.




INDUSTRY research

INDUSTRY research

INDUSTRY research

PREFABRICATION

Reduced Construction Costs
Schedule Reduction
Increased Quality
Reduced Waste
Increased Safety
Site Congestion

Benefits of Prefabrication
Reduced Cost
Schedule Reduction
Increased Quality
Increased Safety
Better Supervision Strength of
Site Congestion Response
Reduced Waste
Design Flexibility

0.00% 20.00% 40.00% 60.00% B80.00% 100.00%

PREFABRICATION

The controlled environment
leads to reduced construction
cost, shorter construction &
installation time, reduced
waste, an increase in quality
and a higher degree of safety.



INDUSTRY research

INDUSTRY research

INDUSTRY research

PREFABRICATION

Size of Assembly & Transportation
Design Flexibility

PREFABRICATION

The size & weight of prefab
assemblies is an essential
concern when considering what
can effectively be transported
to the site without complicating
the installation process.



INDUSTRY research

INDUSTRY research

INDUSTRY research

BIM & Prefabrication

Increase Opportunity for Prefabrication
Improve Coordination
Decrease Field Conflicts
Shorten Schedule
Material Staging
Better Design Input

BIM Connection to Prefabrication

Improve Coordination
Decrease Conflicts
Shorter Schedule
Increase Prefab
Improved Design
Better Design Input

Site Congestion

Decrease Waste

0.00% 20.00% 40.00% 60.00% 80.00%

Strength of
Response

BIM & Prefabrication

The increase in coordination and earlier
design finalization leads to decreased
conflicts in the field.

BIM helps but issues in the field offset its
full potential. The Learning Curve with tt
technology calls for more ROI studies.



INDUSTRY research INDUSTRY research INDUSTRY research

RS E ELITERGLE L ERTE B EELE GBI EN CONCLUSIONS & RECOMMENDATIONS BIM & Prefabrication at The SCRIPS Research Institute

Benefits of Implementina Pre-Enaineered Svstems & Technoloav Benefits of Implementina Pre-Enaineered Svstems & Technoloav
Benerits or implementing Pre-Engineered Systems & [echnology Benerits or implementing Pre-Engineered Systems & [echnology

v'Change is Coming, Prepare and Assist:

abrication of the Mechanical Islands ', BIM LeaderWithin Each Company *BIM Streamlining of all assembly installatio

Educational Plan to Mitigate Learning Curve forming processes and materials staging of

ng Prefabricated Flying Forms i - '_ deliveries

Integrated Design Build Approach e MEP
ized Delivery of Turbine E 000 G

=

Highlight Positive Impact of Technology
Document Results of Implementation
LEAD, PROMOTE & CHALLENGE
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Co-Generation calculations

+alke

Thermal Loads
& [2]3100 MEH Hot Water [3,610)
o [XHIN RN Steam (12,5000
* 271050 Tor Electric Contrilugal Chillers ot

G ={ 1130000705 —

A)-1,185 J[,'.lﬂ

Building laads Tatal =97 Tons
* LAWIMBHHLL

& 1,300 Ten Cacling
. TF N0 STeam

(i =l 250U DU (U 022 — ULUU9)1=1, 990, 50000
=13E Tons

st

=4, 350—@ Spsig

S5 clectrical (6.356MW) LUK, = .75 =750 Tens additional & zhsorber
i nake 1300kVA Llscliiv Cenlrilfuke] Chillery P
trical |oad = S.ATMW electrival .75 —— =347"Tn1s" ena gy in
] =4,164,000°
" — 1.1u¥
19,359,600

n Reguirements & Steam Turbine
Power Calculation

20300,..-@ ZCM = 0,75 = 2570 Tons" of steam

N
=12,400 " Sasig steam

@L53psg, hy=1195.3
BLusig, he-1190] "

el
s,

iLaesa 1o’

']|;1_1us.|—|154..|J

=1,758 80022

=2.660.000%

~S0KW “extra’ @ Steam Turking

Co-Generation calculations

NG Reg. for Turbine
& Duct Burner

=135,300 fti =

=2,255 ufm NG @ 300psig

Co-Generation calculations

Tna--\l Cteam Reat

Otail oteam Requirements

1 Sings, 1 A0 1E0s § Larhine a7 A o
lers

Fugsl siller

15000 2 100psls stoam fo - the Bulld -z

Ipely stearn for abeo coers

= Steam Plans:

Hat Watar = e g stram

Total Steamn - 5

| Ihe eonrclusion £1 2 leads foos the o



Co-Generation calculations

Original Gesign Yoarly Amounts Owed
Ennrgy Typs Dema Units _ Cost TOTALS

Electncs

ity B.585000,0 kW B 5812,

5 B4
Natural Gas 1604359 Therm  50.38 $141,18355

TOTAL 595318723

TOTAL [+]

[T
s

After Re-Design Yearly Amounts Owed Anrual Gperatng
T %E :m:m:: — Unis  Cost  vOTALY | [ proetcent Cont

E o W E 0 l $5058,56300 S
Natural Gas W7T04 Themm 31200 S349.879.52
TOTAL $348 979 52
After Re.Delﬂﬂ VH.UJE Amaunts Pald From Lfalﬂ\‘[
Energy Type Cutpul __ Umits _ Cost __ TOTALS
Electncal Pro 15, KWh S $95 3
Dermand Ave W 880 813452000
TOTAL §1.091,550.00

Co-Generation calculations

Calculating the cost comparison of the two systems with respect to Billing Amounts
50.88/Therm= 1,000,000 Btu

ts—

Y
[ B760 = ] |.

Gas Turbine NG Requirem

Duct Burner NG Requirements =&

I The Therms
z 166,440

(4380 \::| [.'w.

Therms

Adding these two numbers you come up with a total of 397,704
Thiswould cost $349,979.52 fyr

all times. A

According to the Billing Information = 1h

10 produce 3 & s we

0.
(1900kW J(87¢ 1.'ar-.[5‘k“'[|

$957,030/yr
yr
sed on the availob d fo the grid
kW
/ o) (12 Months) = $13:

Co-Generation calculations

n £31.000.00 000 $M.000.00

» 34,000 00 171600 342000 00

n $34.000 00 388400

an $33.000 00 52800 9
) 53600000 38600 $8.64872
3t 532,000 342500 393200 $8,950.70
30 $35,000.00 350000 304000 11,704,098
3 Duc-07 $34,000.00 384500 283400 1282834
75 SubTotal $300.000.00 1234800 99,5110
n Jan-08 336.000.00

28 Fob-08 2,000.00

M Mae08 $32.000.00
385 TOTALS $400,000.00 4325400 41200000  4ZS0B00 14118359 1604350

8760 Hourslyr  TOTAL COST
b = — $375.00/ Momth
O - PLAL CHARGLS
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