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Presentation Outline:

BIOLOGICAL RESEARCH LABORATORY

> Project Background

PROJECT LOCATION GEOGRAPHICAL LOCATION

*  WILEY LN, UNIVERSITY PARK, PA
* THE PENNSYLVANINA STATE
UNIVERSITY

BUILDING SIZE

 AREA: 20,000 SF
* 3 STORIES

PROJECT PARAMETERS:

* COST: $23 MILLION GMP
* AUGUST 2011 - JANUARY 2013
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Presentation Outline:

> Project Background

> -

Y oE-T T E

PENNSIATE

= Office of Physical Plant

PROJECT PARTICIPANTS = P

8 OCONTAINMENT $

OWNER: THE PENNSYLVANIA STATE

UNIVERSITY T T A
«  CONSTRUCTION MANAGER: TORCON : UOA%NG%OJ&&I
«  ARCHITECT: PAYETTE ASSOCIATES - Flsbreorr

OWNER’S REPRESENTATIVE: OPP

BUILDING DESIGN

« MECHANICAL (Mezzanine and
Penthouse)

* Bio-containment Labs

 Wet Mechanical / Electrical

BUILDING SYSTEMS

STRUCTURAL SYSTEM
* STEEL AND METAL DECKING

MECHANICAL SYSTEM
 ELEVEN AIR-HANDLING UNITS, VAV SYSTEM
 HYDRONIC SYSTEM

ELECTRICAL SYSTEM
*  MULTIPLE LINES FOR REDUNDANCY

FACADE
- DECORATIVE VENEER BLOCK
- ALUMINUM CLADDING
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Modularization of the
Laboratory Spaces

)

PROBLEM Jg # GOAL
*  QUALITY OF WORK IS A CONCERN OF I8 - INCREASE FINISHED QUALITY OF
THE BIOLOGICAL RESEARCH WORK

 REDUCTION IN THE SCHEDULE
 REDUCTION IN COST

LABORATORY R 2
- WALL PENETRATIONS hom
»  MATERIAL FINISHES
*  GLOVE TEXT

Q¢
Wall Imperfection, Courtesy of NIAID

Torn Glove, Courtesy of NIAID

TRANSPORTATION:

* RULE FOR THE WIDTH OF A VEHICLE: 12 FEET
* RULE FOR THE HEIGHT OF A VEHICLE: 13.5 FEET
* RULE FOR THE LENGTH OF A VEHICLE: 12 FEET

*  WEIGHT OF EACH POD IS APPROXIMATELY: 6 TON |
GHT O CH POD IS 0 6 TONS PENNDOT

Two-axle truck & two-axle trailer

OFFSITE PRODUCTION:

* LOCATION: 2952 BENNER PIKE 4.5 MILES AWAY | <
+ 38,000 SF WITH A PRICE OF $7/SF o 4 )

PROBLEM

TRANSPORTATION
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SPACIAL BREAKDOWN DESIGN il EN—

ON TYPES 7, 71, 72 AND Z3 ONLY

LABORATORY SPACES BROKEN DOWN (11’ X 21°) y 2X4 METAL STUD CONSTRUCTION SOUND ATTENUATION NSULATION

PER WALL TYPE

W . WA +  5/8” GYPSUM WALL BOARD
SUPSENDED CEILING, WGWB, OR GWB
«  IMPACT RESISTANT = WHERE SCHEDULD
*  BAT INSULATION o VEH. ST

5/8" IMPACT RESISTANT GWB

* SPACES OUTLINED IN ARE OFFICES, BATHROOM

Presentation Outline:
AND STORAGE SPACES

e EPOXY WALL FINISH -
e SPACES OUTLINED IN ARE BSL-2 AND BSL-3 e 2X3 CONSTRUCTION FLOOR WITH A STEEL SCHEDULED BASE
PI_ATE . g if EE%%:TRgg:}Eg GROUTED SOLID
Modularization of the \ e TOP OF SLAB

DESIGN FOR TRANSPORTATION
- DOORS WILL BE INSTALLED ON SITE
»  EXCESS DRYWALL AROUND DOORS
»  PREVENTS CRACKING
»  ADDTION BRACING ON CEILING AT LIFT
POITNS

Laboratory Spaces
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Modularization of the
Laboratory Spaces

MODULAR STAGING

—
—

*  PROPOSED AREA FOR ;ﬁ
INSTALLATION IS IN NORTH-
EAST CORNER

 ALUMINUM CLADDING
PANELING

*  PREVENTS THE
DISRUPTION OF THE
MASONARY TRADE

e INSTALL MODULAR UNITS

FROM LEFT TO RIGHT

CRANE SELECTION .
- TRUCK MOUNTED BOOM CRANE WAS CHOSEN &/
- 25 TONS AT A 10 FT RADIUS 45 /

truck mounted lattice boom crane 1
25 tons/10 foot radius A-31 1 Day 5 355 1025 1380 1650 8250

UTILITIES

 FIELD FABRICATED DRYWALL
CEILING
 DROP CEILING CONFLICT

 RE-ROUTE ELECTRICAL DUE TO

NEC 2008

*  PLUMBING TO MECHANICAL
BASEMENT
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ABSL-3+

SCH EDU I_E aAnimal Holding Room 1 10,552 29 11,4736 12,732.46 16,976,651
0,852 % 3458 16,576.51

CONCRETE SEQUENCING COST BREAKDOWN e

 ABILITY TO COMPRESS A 10 MONTH - THEAREAIN IS THE FIRST SLAB TO BE PLACED
SCHEDULE TO 6 MONTHS * THE AREA IN ORANGE IS THE SECOND SLAB TO BE PLACED * ONLY THE LAB SPACES WERE
Presentation Outline: * THE HALLWAY IN IS THE FINAL POUR QUANTIFIED, WITH A TOTAL

Pehiontorout 6 Top Vock m * SLAB IS 2.5” GREATER IN DEPTH THEN THE RED AND ORANGE SECTION SAVING OF $83,500.00

 ALLOWS FOR A LEVEL FINISH BETWEEN MODULES AND HALLWAYS BB : m
_

Modularization of the

Laboratory Spaces

)

mm s wal oI5 sime s smns

AHRand IHR L 3 A2346 | 5 12,73245 1697661
54713 | = B,5 5 o

Wil l Prote ction [FF]

mm /1y wes w2
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_ a7 5 14
247408 537716 10-351 25
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CONCLUSION

BRL | ENTRY

- IMPLEMENTING MODULARIZATION SAVES § 83,500.00
«  REDUCTION IN LABOR BY 25%

«  REDUCTION IN MATERIAL BY 5%

« SCHEDULE REDUCED BY APPROXIMATELY 4 MONTHS

Presentation Outline:

Modularization of the
Laboratory Spaces

)
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PROBLEM GOAL
*  RESEARCH SPACE IS EXTREMELY *  DEVELOP A VIRTUAL MODEL FOR
VALUABLE REVIEW BY THE PROJECT TEAM AND
*  OVER $1000.00 PER SQUARE USERS
FOOT *  POTENTIALLY FIND HIDDEN
PROBLEMS

* EXAMINE CABINTRY AND EQUIPMENT

g_;ﬁ
h ~N

THE PRIMARY USER

* DR. GIRISH KIRIMANJESWARA
e ASSISTANT PROFESSOR OF VETERINARY AND
BIOMEDICAL SCIENCE
*  GOAL - “DEVELOPING PROPHYLATICS AND
THERAPEUTICS AGAINST INFECTIOUS
DISEASES”
* LEADING RESEARCH ONCE THE BIOLOGICAL
RESEARCH LABORATORY IS COMPLETE
* PATHOGENESIS OF BORDETELLA
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Presentation Outline:

BIM Implementation with
Virtual Mockups

MODEL EXPLORATION

MISSING ITEMS

LABORATORY CHAIRS
BI0O-HAZARDOUS TRASHCANS
LABORATORY REFRIGERATOR
INCUBATOR

CARTS

10
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Presentation Outline:

BIM Implementation with
Virtual Mockups

RED FLAGS .‘ ﬁj

* REFRIGERATOR CONFLICTING WITH
THE AIRLOCK DOOR

* INCUBATORS CONFLICTING WITH
THE PASS THROUGH CABINENTS

POTENTIAL COST SAVINGS

 INCORPORATE LABOR AND MATERIALS
 EQUIPMENT WAS EXCLUDED
* MODELING TIME WAS NOT ESTIMATED

. TOTAL SAVINGS AMOUNTED T0 $111,390.00

Animal Holding Room 1| § 11,423.46 | § 16,976.61

S 1142346
$ 4,628.32
TotalSaving | [$ 11139058

11
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Presentation Outline:

BIM Implementation with
Virtual Mockups

4

CONCLUSION

* THE VIRTUAL MOCKUP HELPED CREATE A BETTER LABORATORY ENVIRONMENT

* THE MODEL ALSO CAUGHT TWO POTENTIAL PROBLEMS IN THE PROCEDURE ROOM
* THE REFRIGERATOR AND THE INCUBATOR

« HAS THE POTENTIAL TO SAVE $ 111,000.00 IF A FIELD MOCKUP IS NOT CREATED

12




Presentation Outline:

ANALYSIS il

BIOLOGICAL RESEARCH LABORATORY

MICHAEL CARBONARA | CONSTRUCTION OPTION | April 13, 2012

PROBLEM
THE BIOLOGICAL RESEARCH

LABORATORY USES AN EXTREME

AMOUNT OF ENERGY TO
EFFECTIVELY OPERATE DAILY

Site Characteristics
Latitude

Total Square Feet

Degree

GOAL
* IMPLEMENT A RENEWABLE ENEGY
SYSTEM
 IMPROVE THE LEED RATING FROM
SILVER TO GOLD
* INCORPORATE CAR CANOPIES

SITE ISSUES

*  GREEN - USABLE ROOF AREA

»  RED - SURROUNDING BUILDINGS
— UNUSABLE ROOF AREA

13
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* EMORY UNIVERSITY’S SYSTEM PARAMETERS
* SIMILAR CALCULATIONS WERE PREFORMED ON THE BRL SYSTEMS
*  79.85 kWh/GROSS FI?/YR (BELOW) TO 80.33 kWh/GROSS FI2/YR CALCULATED

opt. o
city U5 porsase 900 L&

(1at”) :‘n";"“ Opt. Off/ Off/ [45° [90° 90° ® ROOF 1: CONSISTS OF 120 PANELS
Presentation Outline: day ot O aptopt. opt. *  ROOF 2: CONSISTS OF 30 PANLES
i'fjm 14511 97.5% 98.9% 96% |98.9%|96.9% 97.4% e CANOPIES 96 PANELS

rj'“";“',“ 24.5°:5.26 93.0% 96.9% 89% 0 92.2% e TOTAL SYSTEM: 246 PANELS

(30.1°N)

Tuscon
(32.1°N)

24.5°.5.68 92.6% 96.4% 8 Ventilation [sum of Supply = 1.0W/cfm 19 8 kWh/gross ft=
wattage of all the supply |Exhaust = 1.25 W/ /cfm
fansand all the exhaust |Total = 1. 13W)/cfm (1.0
fans cfmy gross F5; 1.5 cfmynet
ft* and 2.1 of m/gross ft= of
labs)

275°6.59 B7 7% 95%
. 30°:5.19 B89.8% 954% 84%

38°:5.56 83.1% 93.3% Te.o%

33°.5.08 &72%

Cooling Plant 2300 tons, 1.0KW, ton 204 KWh/ gross ft=

.25 KWh/ gross Tt

Process,/Plug 11 Wnet ft 32 4 KWh/ gross T2

heating Plant Mot available Mot available

_ | - | I IEt”‘natE haEEd " dEEIEr‘

. 377483 B4T% 934%

34°:383 B72% 94.6% 80.5%
London
(51.2°N)

Fairbanks 42-2 472 T4 B% g ROL TN T8 T2 A% T3 RO
(ageN) D143 TAE% 91.5% T0.TH% [724% 73.5%

Ies countries are named and the table abbreviations are
explained here: 2.

34.9%3.17 87.4% 93.8% 79% 3%)| 82.3% 84.9%

> Sustainability

14
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ENERGY IMPACT

Presentation Outline:

State:

La titude:
Longitude:
Elevation:

PV System Specifications

DT Rating:

OC to &C Derate Factor:
&C Ratimg:
Amay Type:

> Sustainability

Array Tik:

Amay Azimth:

Energy Specifications
ost of Electricity:

wWilllia ms port

Pennsyhrania
4127 N

= #= | |Ln fLn jLn [
L4l e s Fd |l
E o | & |6 | Fd |1

* USING PVYWATTS A TOTAL OF 77,700 kWh CAN BE GENERATED
* 8§ 4662.60 IN SAVINGS PER YEAR

solar Radiation | AC Energy
[ ru"n'|=_|'i-_-|.-. W] [&n]

- H .
y |
= | LN
L] = EIJ

1
=l
¥

I R A
EHHHEHE!H

Energy Value

FEASIBILITY ANALYSIS (SAM)
IMPLEMENT A POWER PURCHASE AGREEMENT

 LCOE OF 5.88 CENTS/kWh
* NET PRESENT VALUE OF $5,771.71

After Tax Cashflow (Base Case)

15
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> Sustainability

LEED EVALUATION V2.2

- SUSTAINABLE SITES
- CREDIT 4.3 ALTERNATIVE TRANSPORATATION
(1)
* CREDIT 7.1 HEAT ISLAND EFFECT-NONROOF (1) |

 ENERGY AND ATMOSPHERE y
* ON SITE RENEWABLE ENERGY (1 /ﬂ

%
AR
T

P IR -

)/I)’ AL ’,;O:"{.;:”»”z"’

7 /-//-.%;z,;fl,;b :

I
S

y I):’Uv,’,‘n'{[ |
G5 L L AR R o v

D
s s A oo
/9 y /I'///J;-' AN \
2 sl
& ////;, P 4

A
AR
s RS 7 ':‘ 4

/ KRR
2455 s ',Z’
S
g__z'{,;‘,:f,ﬁ;}.ﬁf?f&?’g’ /

ELECTRICAL BREADTH

PARKING CANOPIES
SMALL ROOF
LARGE ROOF

0 | 3 |

Dc
Disconnect

AC
Disconnect

Black Insulation Min #1 AWG

Disconnect Disconnect

12 AWG 3 AWG 10 AWG 10 AWG 1AWG
12 AWG 6 AWG 8 AWG 2/0 AWG

16
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)

> Sustainability

CONCLUSION

PHOTOVOLTAIC SYSTEM
* CREATES 3% OF RENEWABLE ENERGY
* INCREASES LEED RATING TO GOLD
38 POINTS TO 41 POINTS
PPA FINANCIALLY VIABLE

17
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I 7 | | PROBLEM RESEARCH GOAL
e 4@ =
e * PROJECT IS BEHIND SCHEDULE BY « DEVELOP A SCHEDULE ACCELERATION SCENARIIO
Presentation Outline: 5 WEEKS T T . e TO MAKE UP LOST TIME WITH OVERTIME

* DUE TO PERMITTING
*  UNFORESEEN WEATHER
CONDITIONS

HOURS EACH WEEK
* FOCUS ON CRITICAL PATH TRADES
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Labor Resources Schedule
Acceleration

i

i

IR

B FNTRY FROM EAST

[N

WORK SCHEDULES . 40 HOUR WORK WEEK

0.99
0.985

* ROLLING 4 DAY-10 HOUR 00932
® 6 DAY-10 HOUR PRODUCTIVITY 0.97
+ 5 DAY-8 HOUR 0565

0.955
0.95
0.945

60 HOUR WORK WEEK

1
0.9
0.8
0.7
0.6
PRODUCTIVITY 0.5
0.4
0.3
0.2
0.1

0

Productivity

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

STEEL CREW

 EFFECTIVE HOURS - 194.8
5 DAY-8 HOUR - 5 WEEKS
* 6 DAY-10 HOUR - 3 WEEKS, 5 DAYS
* ROLLING 4 DAY-10 HOUR - 2 WEEKS, 4 DAYS

Week1 | 095 | 60 [ 57 | 70.8
Week2 | 09 | e | 54 | 79.8

Week3 | o087 | 60 [ 522 |lweek3d
Weeka [ 083 [ 60 [ 498 | -a_—

Weeks | 079 | 60 [ 474 ||weeks | 16 | 60 | 9 |
Week6 | 075 | 60 [ 45 f|weeke | 165 | 60 | 99 |

585 Productivity Hours  Effective
Week1 [ 099] 0] 396
Week3 [ oo7]  a0] 388
Weeks | 09| 4] 384

19
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CREW WEEKLY MAKE-UP COST BREAKDOWN
e  NOMINAL ROLLING 4 DAY 10 HOUR SCHEDULE 5 Day 8 Hour Work Schedule 4 Day 10 Hour Rolling Work Schedule

WEEK Monday Tuesday Wednesday Thursday Friday Saturday Sunday
s |cees [N
Crew?2 |[Crew?2 Crew3 |Crew 3
Crew?2 |[Crew?2 Crew 3 Crew 3 Crew3 |Crew 3
Crew?2 |[Crew?2 Crew 3 Crew 3 Crew3 |Crew 3 NO
Crew?2 |[Crew?2 Crew 3 Crew 3 Crew3 |Crew 3

2 Structural Steel Foreman $ 85.95 S 6,876.00
6 Structural Steel Workers & 8245 S  19,788.00
2 Crane Operator S 6645 S 3,987.00

1 Structural Steel Foreman  $
4 Structural Steel Workers  § 2,638.40
1 Crane Operator S 531.60

Presentation Outline:

i -

e e o

1 Equipment Operator S 458.80
1 lattice Boom Crane 1,767.70

Weekly Totals S 34,092.00
56 L.H. Daily Totals 6,084.10 ||1 lattice Boom Crane S 8,838.50

| B | B e
| = ;— : > Crew?2 |Crew?2 Crew 3 Crew 3 Crew3 |Crew 3 W k 30420 50 W k s 47 930.50
St N s - [cocr 2 ee ,420.
IR S i i e S Wesks S 15210250 |2 weeksadays e

1 Equipment Operator S 57.35 S 3,441.00

T e T

| ; o WEEK Monday Tuesday Wednesday Thursday i 5 S 6 D‘ﬂ}" 10 Hour Work Schedule
4 :, : Crew 2 |Crew 2 Crew 3 Crew 3
y : 2 Crew 3 |Crew 2 Crew 2 Crew 3 Crew 3 |Cew 3
Crew 3 |Crew 3 Crew 2 Crew 2 Crew 3 |Cew 3 NO
Crew 3 |Crew 3 Crew 3 Crew 2 Crew 2 |Crew 3
Crew3 |Crew3 Crew 3 Crew 3 Crew 2 |Crew 2
Labor Resou rces SChedU|e Crewl |Crewl Crew 1 Crew 2 Crew 2 |Cewl

Acceleration

1 Structural Steel Foreman 85.95 3,438.00| $12893 S 2,578.50
r

4 Structural Steel Workers S 8245 § 13,192.00| $123.68 S 9,894.00

1 Crane Operator 66.45 S 2,658.00| S 9968 S 1,993.50

1 Equipment Operator 57.35 2,294.00| S 86.03 S 1,720.50

5
Weekly Totals $  21,582.00
1lattice Boom Crane S 8,838.50
e STAGGERING ROLLING 4 DAY 10 HOUR SCHEDULE
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Labor Resources Schedule
Acceleration

ADDITIONAL TRADES

CONCRETE SLABS 3 WEEKS

ROLLING SCHEDULE (1 WEEK 4 DAYS)
SAVINGS OF 1 WEEK

MASONRY TRADE 5 WEEKS

ROLLING SCHEDULE (2 WEEKS 3 DAYS)
SAVINGS OF 2 WEEK

610's  Productivity Hours Effective [lRolling4-10  Productivity  Hours Effective
Weekt | o005 | eo | 57 | 60 70.8
Week2 | 09 | eo | 54 | 60 79.8
Week3 | o087 | 6o | 522 [lweek3 1 15 | 60 o0
weeka [ o83 T 60 [ 298 Jlweeka | 155 | 60 | 03
WeekS | 079 | 60 | 474 |[|Weeks | 16 | 60 | 9% |
Week6 | 075 | 60 | 45 f|week6 | 165 | 60 | o9

585 Productivity Hours  Effective
week1 | 099 a0 @ 396
Week3 | o097 @ a0 388
Weeks |  096] 40l 384

CONCLUSION

IMPLEMENTING A ROLLING 4 DAY 10 HOUR SCHEDULE

SAVES 5 WEEKS ON THE SCHEDULE
SAVES $ 35,000.00 IN JUST THE STEEL TRADE

21
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ANALYSIS: 1 MODULARIZATION ANALYSIS: 1l BIM IMPLEMENTATION (VIRTUAL MOCKUPS)
. | RECOMMEND IMPLEMENTING MODULAR UNITS BASED ON THE: VIRTUAL MOCKUPS SHOULD BE USED ON THE BRL FACILITY BECAUSE
Presentation Outline: «  COST SAVINGS OF $ 83,500.00 e POTENTIAL TO CATCH DESIGN ERRORS
«  SCHEDULE REDUCTION OF 4 MONTHS  CAN ELIMINATE FIELD MOCKUPS
- THE ABILITY TO DELIVER A HIGHER QUALITY OF WORK «  COST SAVING IN LABOR AND MATERIALS - $110,000.00

FINAL
RECOMMENDATIONS

22
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Presentation Outline:

FINAL
RECOMMENDATIONS

ANALYSIS: 1Il SUSTAINABILITY

* THE 246 PHOTOVOLTAIC PANEL SYSTEM SHOULD ONLY BE INSTALLED IF :
e THE UNIVERSITY AGREES TO A PPA AGREEMENT
* THE THIRD PARTY HAS THE ABILITY TO STILL APPLY FOR
GOVERNMENT INCENTIVES

ANALYSIS: IV SCHEDULE ACCELERATION

* A ROLLING 4 DAY 10 HOUR SCHEDULE SHOULD BE INCORPORATED BECAUSE:
* THE SCHEDULE HAS THE POTENTIAL TO MAKE UP THE 5 WEEKS OF LOST
WORK
 CONSIDERABLE COST SAVINGS CAN BE QUANTIFIED
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Energy Load Analysis for Biological Research Facility

w
v ly ai 76.667 h i (h_p> VAL v
—_— = . ¥ | ——m—mm8M8 | = 2. —_—
cfm for supply air P 24228 cfm cfm
W 746 (Z';)
—— ir =90.1 ——| =3.09 —
ofm for return air = 90.1 hp * 21726 cfm ofm
2.28+3.09 R W 21726 cfm (total cfm based on exhaust) i cfm
2 ST ofm 20000 sf ~ " gross sf
Ventilation - 2.685 "« 1.08—"— « (280U} — 5 40 2%
cfm gross sf 1000 gross sf
Cooling - LW 4 280 tons « —aBOUTS 43, AR
20000 gross sf gross sf
4534 hours kWh
nghtmg L. ( 1000 ) =45 gross sf =
*Assumes Ilghts are on for 87.2 hours a week
Process/Plug - 5.735 ( )+ 0.80 5 RIS - pg g7 KR e
gross sf 1000 gross sf

***Assumes that 80% of all equipment is operating 60% of the hours in a year

Heating - 44.3 kW » 23200UTs _ 15 gq KWVR
20000 sf gross sf
Total = (25.40+13.48+4.53+24.11+12.81) = 80.33 —22
gross sf
107.31— VR +—* 20000 5f = 2,146,200 kWhIyr
2,146,200 kWh _ 1yr 178,850 kWh 1month _5,961kWh
yr 12 months month 30 days day

Parking Canopies (7.5-1)
Electrical Calculations DC Side
Isc=9.16 A
25% Safety Factor and another 25% for wire and fuses
Add 2 strings in parallel the amps multiply by 2
Max Wire Amp for 2 strings= Isc*1.25*1.25*2= 9.16*1.25*1.25*2=28.62
Max wire amp for 1 string= Isc*1.25*1.25=9.16*1.25*1.25=14.31 A
The minimum current carrying capacity of the wires between the combiner box and the inverter is 28.62 Amp
Conduit 1”7 above the roof add 22°C
Max Temp= 38°C
Ambient Temp= 38+22= 60°C
Correction factor for 60°C= .71 outside on roof
#12 AWG @ 90°C= 30A* .71=21.3A > 14.31 A ok to uses for connecting string to combiner box
#8 AWG @ 90°C=50A* .71= 35.5 A> 28.62 (Max wire Amp), so wire is OK to use between the combiner box and inverter
Electrical Calculations AC Side
Inverter Max AC Output 27.1A to connect to panelboard
Use 1.25 times inverter max output then round to the nearest breaker size for
27.1*1.25=33.875 Amp
#10 AWG @ 90°C=40A > 33.875 (Max wire Amp), so wire is OK to use between A/C disconnect and underground splice box
33.875*4=135.5 Amps wire sizing from parking canopy to electrical box inside building
135.5A < 150A so #1 AWG in a 2" rigid PVC pipe
Next breaker size 150Amp
Assumed THWN 90°C from table 310.16
#1 Wire 135.5 Amps = 150 A Breaker size so OK to use
When connecting to an electrical panel a 150 A breaker is to be used to sufficiently take the load.
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