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Charge Questions Addressed

1. Is the project making adequate technical progress to ensure that the completed project
will perform as planned and meet the key performance parameters?

2. Will execution of PIP II design plans and planned R&D program activities ensure most
major technical risks will be appropriately mitigated or retired prior to CD-3?

3. Has the project made adequate progress on its resource-loaded schedule to complete it by
the time of CD-2?

4. Are preparations for defining, documenting, and managing the international in-kind
contributions suitable to ensure their timely delivery and technical fidelity?

5. Is the proposed CD-2 timeline reasonable and consistent with the current project status?

6. Is ESH&Q being handled appropriately?

7. Are the proposed risk mitigation strategies reasonable and are the proposed contingencies
acceptable?

8. Has the project satisfactorily responded to the recommendations from previous reviews?

9. Are there any other significant issues that require HEP or project’s attention?
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Outline

Scope/Deliverables
— (Including In-Kind Contributions)

Requirements

Interfaces

Preliminary Design, Maturity
Technical Progress to Date
ESH&Q

Risks and Mitigations

Summary
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About Me:
* PIP-1l Deputy Manager for Conventional Facilities

 Relevant Experience
— Licensed Professional Engineer,
— Project Management Professional (PMP);
— 9+ years at Fermilab;
— 18+ years utility and infrastructure engineering;

— UUP-SLI Project L3 Manager for High Voltage Infrastructure;
« 2018 CD-4

— General Plant Project Manager
« Master Substation Bypass;
» Computer System Upgrades — VolIP;

2= Fermilab

rolon Improvemant Plan-1l

4 12/04/2018



Scope and Deliverables y Charge #2

« WBS 121.06.02 — CnVvF - Site Preparation (SitePrep)

Procurement and management for all contracted labor, materials,
tools, equipment, and services needed for the construction of the
Site Preparation work scope. It describes the labor resources,
materials and services necessary for management, organization,
planning, oversight and engineering, design, inspection and
administration (EDIA).

— Site Clearing package

— Site Work package

— Electrical Feeder package

— Site Restoration/Landscaping package

[1] Definitions from WBS Dictionary, PIP-ll-doc-599 e .
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WBS L3 System Requirements

Site Preparation

WBS 121.06.02

Global Requirements

Document

EDOO0BT133

Cryo Plant Bldg

WBS 121.06.03

Utility Plant Bldg

WBS 121.06.04

Linac Complex

WBS 121.06.05

Booster Connection

WBS 121.06.06

Functional Functional Functional Functional Functional
Requirements Requirements Requirements Requirements Requirements
Specification Specification Specification Specification Specification

EDOOO678T EDOOO6718 EDOOOET748 EDOOOB043 EDOOCETI4

Technical Technical Technical Technical Technical
Requirements Requirements Requirements Requirements Requirements
Specification Specification Specification Specification Specification

EDOO0E789 EDOOO6719 EDOOOET49 EDOOOET25
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Functional Requirements Specification Charge #2

Requirement # Requirement Statement

F-121.06.02-001 |The SPshall provide a safe environment for employees and the public.

The SP shall provide and extension of the existing Fermilab utility infrastructure to
F-121.06.02-002 he PIP-II site. This includes electrical, domestic water, industrial cooling water,
sanitary sewer, chilled water and data/communication.

F-121.06.02-003 | The SP shall provide an extension of the existing Fermilab road network.
F-121.06.02-004 |The UPB shall comply with the overall character of the PIP-Il campus.

[1] See TeamCenter Document EDO006718
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Technical Requirements

UTILITY MATRIX revision -6 SEP 07 2018
SITE PREP - UTILITIES LINAC COMPLEX CRYO COLD CRYO WARM urB
s for PROCESS LOW
LCW (supply & return) amount | 6145 8pm (~anw & 106 o1 )* NONE NONE Pipes To/ From LINAC (see Linac Info)
UPE to,/fram Linaz Gallery
iise for HEAT REJECTION for LOW
] NONE NONE NONE
TW [supply & return) @ ~ 6,145 gpim ( “OMW ¢ 10F DT K4
uise for BLDG & PROCESS BLDG & PROCESS CONTROL ROOM HWAC
technical eguip HLA ~1200KW* U technical equip HLA none B technical equip HLA none
CHW (supply & return) . comventional equip HLA by AE conventional equip HLA by AE NOMNE conventional equip HLA by AE
ot ob process allowance =~150 gpm® CHW direct load
= ! irect load = none
CHW process load =110 kW Vendor's actual <42 wn‘:
use for BLDG FIRE PROTECTION BLDG FIRE PROTECTION BLDG FIRE PROTECTION & PROCESS BLDG FIRE PROTECTION & PROCESS
project allowance = 1400 gpm technical regmnt =2 gpim for LCW*®
ICW {supply] amount technical regmnt = none technical regmnt = none vendor] = 881 gpm‘ Backwash for twr filtration by AE
e "MME cocing tower makeup, gom by AF
fire protection regmnt = by AE fire protection regmnt = by AE fire protection regmnt = by AE fire protection regmnt = by AE
1CW ireturn) A 5] see [CW supply see ICW supply
oWS Jusse for BLDG PLUMBING BLDG PLUMBING BLOG PLUMBING BLODG PLUMBING
amount by AF by AF by AE vy AF
SAN uise for BLEG PLUMBING 3L0G PLUMBING BLDG PLUMBING
armaunt by AL by AE by AE Ly AE
STORM 1ise BLDG PLUMBING BLDG PLUMBING BLOG PLUMBING BLDG PLUMBING
amount by AL by AE Ly AE Iy AC
Lise underdrain {tunnel & high bay sump}| 7 7 g
SUMP PUMP DISCH Emm by AT by AF by A by A
uise for lighitng, hvac, oranes, conv power | lighitng, hvac, cranes, conv power lighitng, hvac, oranes, conv power lighitng, hwac, cranes, conv power
POWER {BUILDING) — technical regmmn one technical regmnt = none technical regmnt = nene technical reqmnt = TED
armoun conventional = by AF conventional = by AF conventional = by AF conventional = by AF
: RF ifier and F S lies Misc Coldbox Equi nt [« ssors & Oil B 5 specific 2
POWER (PROCESS) uise Jﬁ-.ar‘I Ampli n=: an Ot” upplies isc Coldbox qulme* 3 Cryo Compressors & Oil Fumps — no spedfic process
amount 11 MW ~95KW (480V & 120V) ~4. 7MW {4160V) and "0.3MW (480V) NA
use for SUIM PUITR, SUITH pUImE, SUMP pump, I3
POWER {STDBY) pm—— by AT by A by AE Ly AE
use for odh, lighting odh, lighting odh, ligh 7
POWER (EMERGENCY
{ ) amaunt by AL by AE by AL Iy AE
COMMUNICATION ::r"':";'
fitional info for i Juse for | technical equip HLA - see CI W into technical equip HLA 15KV technical eguip HLA ~200KW technical equip HLA = none
Ir:mnr.'n! conventional guig HLA t_yx AE conventional guie HLA by AE conventional ﬂ“iE HLA t_?yAE conventional equip HLA by AF* ¥
TWR MAKEUP? NA NA ] Jrom (OW or CUBZ -amount by AE
PTWR BLOWDOWN NA A [ ta Pond? - amaount by AF
[Tower makeup) Softener NA A NA To Sanitary - amount by AE
|mise WIR TRTAMNT DISCHARGES? A NA NA_ to Pondi -amount brﬂ[
Compressad Air from UFD to High oyl - T by weer A by user {local 7} from LRl o Migh Bay? - THE by user
M‘rmgpn Sfrom UFE te High Bay? - T80 by wser A4 A Jravit LIPS 1g High Bay? - TBD by wser

*PLACENOLOER LISING COR DIATA for EW mode - Praject direction as of 2018 & to design ta £W mode. (The varioss fosds nambers are sH8 changing). Majority of the AF Amplifier in the current list are gisumed to be 40% cffiicent.

**may melude LOW pumps ond accessanes

HLA = heot Ipad te air fuse for sizing of HVAC uait)

a = prefiminary OW mode heat foad fo air

b = LEW heat repection from ion sowce, RRG vones and RFD walk (sséume 10 F delta T)
€ = prebminery info from Ben Hansen (Crya) 5/162018 ond 6/12/2015 emois
o = prefininory info frant Sen Hansen (Cryal 3/7/2018 emails
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echnical Requirements Charge #2

#ipz convenmonal mech crirenia- draft SER 0T 2008
Mist arens (loited, imech roem, stairs, ele) ove a6t shown, Al mech rocms are vertikated omd heated, Enterior Spoces ave ot included in this,
wh 121.6.3 121.6.4 121.6.5 121.6.6
v LINAC COMPLEX BOOSTER
CRYO PLANT BUILDINGS UTIL PLANT BLDG
HIGH BAY LINAC GALLERY LINAC TUNNEL BEAM TRANSE UINE CONN.
CONIROL RM & PUB [FIP2 UTIL CONTROL B & Tech Suppon | Contrel R Mok E BEAN LINE
: : wch Suppont [ Comtint Houen ok Bl ﬂm_ ] . !
/i WARN . \ Al il AN
bidpfsperey]  WARMCOMPRSTATION | COLDBOX STATION HighBay Texhtpate W) e spann sp . e :::Ii:: G BAY GALLERY | BEAMTRANFLES | LA ENCLOSURE - BSOREER | BEAMUNE
HPSE CHECELIST dpes bidg) YES VES ¥FS YES ND HO NO
[HVAL HEATAENTIL VAL WAL WEATAVENTIL HVEL AL HwaC HEAT/VENTIL Wvac Hvac HvAC w none mone mone
ol b TE0P dog Fimmax) aomblom 20 Ll TE(H-5) arsbl 0 L] TB{+-5) TE{#/-5) | aembl, 0| TE-5) TR{45) TR{+-5) TE(H-5)
ALE TR dog F {rmar e ont + f- - ot + - e - - wone none
T dusired 70-75F
S AE 1007 dug F fron) & 8 (+/-5) & {+/-5) [ 3 650 | 6B-5) 68 (+/-5} 58 (+/-5) 6 (4-5) none =
Mo of Dcoupant ncermally unsoccupicd sl by unmoccupicd
usaiery s jmas) - S5 Bed S5%not controlbed g | T e clledp] TR0 ssh/non [ [— required | none required
i wane o8 contro /ot contrl o comtral o 55%fmot comn ot commlid? | cae required | none require
HUMIDETY 54 el I I 1 e o i in ik ini o el aquiresd | none requined
JSPACE TEMPRIURE STARILIY F wane ot crtical {+ - 2) satcrtical {+ - 2) none natcrebcal (s %1 | ot criical nane none wot crinical (+- 2 | ot cankeal 0+ 2) | novertical {4 2) nane wone | wose required | none required
005 we war.t adfucent | 4005 we war.t. adjucent) " w wort. e Y TS—
Prossrization o o nene nusy o iy e AL wee vt B tunsel o o =
centrol reom (b) space (B} tmansl (k) ®) i Gallery & High By
HEAT 101 10 AR (o hkcal) 200 KW {0 15 KW (1) neae [di thd - we meed pquip finm LW group ! la} L) L [ [ [
[HEAT LOAD 10 A thd |y AL} thd |y AL} thd by AL} Ahel by AR 1hd (b AT 1hed by AT) whd by ALy | wbd by an; | by AR} thel (b ATH 1hed by AT th {by AL} whd by Mi
150 gprm albow ance & 45 F
supply from aub
moltion)
HEAT L0AL 10 CHW e o balanciag vaive with nesle s wane [ ikdg ko andl [3] bk load & fa) | bidg boad & fa) o none redquined
near the floor
[HEAT LOAL TO LW (rechsical] mone mome jired i fab a) ™ [ {a} (b [ [T [ 10 FAW spdom
100 gorm albsance:
Iatenee: olition/halining.
wabee, meter and straines/Tites| redmieval for
HEAT | OAD TO 1OW {rech e i nONE o e s S o none o ot e o o
rechs ear the pige antay - [ w0 v = s ! - e - e
| CW WATER SLIPPLY TEMPFRATURFS. N Na NA L0 GHF & B1F ~B5F G5F a%F aLE
LOW SYSTEM DELTA T NA NA NA 10 F Delta Tor better (b) 10F Delts Tor better () 10 F Delts T or better (b}
FeTmRghy 10K ol ke
o)
tarieey: CF instal el powar anly. OUN | nome: spuce pressuriced
AENTILATION O e ;W:'I‘\?“:: paweren " "": :1‘ ”" O s WONE OME O NOME 2 ACH (B NONE NONE 2 ACH (B} NONE OE MONE
comtroh by others w.ct adjacon
DN e tiation systam shoul e separate from spece
tempe rature contrel witars
ENTILATION general ? ASHRAE 6.1 ZAMH () none ZACH (<}
ENTILATION CHCLIRANCY ? code code codo code code code code code code cade code code none wone
g pump amp pump.
11 ? El - - cne cas ne e 1 i in] - e
st wan non " n e no i sump pumpfunderdain) | 8 R o i
s Frcem estimane Trench Drain it Sanl Trnach Ovaim [svaparation] Flase deain (12 Flone drain {8
3 El o ane. ” " " e [ ranion)?| " o e
Lassamptions ) - to be checked 0O none ke cmif? none B cmil 777 wan n sananytt o, s Trench drabs (sraporasan) mone non o
LoM Wik Todet Toiket
TOWER MAKELIF HNi Ni N WO, TR e D953
Group F-2, Low Hazard Factory Industrial ocoupancies Group F-2, Low Haraed Factory isdustral occupancies
foccurancy cLassiFaTIoN by Soctio o the Lile Safety o
ipnlnln-wl-lnmnlnloﬂ-r:dh:-:m"_ :‘m"” 317 o the Life Safoay Code, Speclal Parpose bndestrisl Occupamches by Section 401212 of the Life Sabety Code, KFRA 101 - 2015 I Undergrosnd Structures per Sect 2327211 il Sabety Co
JSMONE COMTROL i< 10t) Neane NOMNE NONL NONL NONE
YES (.15 VLS (0.1% YESIU1S
ALITORATIC SPRINEIER YES(0.15 gpm/sf ovenr 1500s1) pnysl aver apenel over apeniul e Kl WIS 0L20 gpm Al WES (0015 gpemssf aver 15001 O NONE NOHT NONC
1500sf) 1500sf) 15005
TANDPIPE SYSTEMS {<30f1) Noss Noss HONE NONE NONE NONE NONE HONE RONE KONE NONE HONE HONE NONE NONE
FIRE CETECTION & ALARM YES YES YES ¥ES YES ¥ES YES YES YES YES YES YES VS YES YES
[SMOMT DETFCTION SYSTEM Ak Sarmnpling Sencle Detaction Syvtenm
) e ot bocd feble i) = preSivincey infa fram Ren Hamten (rp) 5716/ M08 6/13/NHR smcits & &/1 rﬁ.‘E et fatlan e it maating h-,-mm

) phocehabler &) = use CMTF b i placmhaleler e emuiwith Ben Hormen 62672018, owslting ODH axsesment
{6 plocehabder - peed to fief:

newsure current bogster ventiation prier to deisgn Ly = per el with Ben Moreen 9402018
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Interfaces Charge #2

* Project Interfaces (Managed through PIP-II processes) u
— EDO0007697 — Interface Control Document

e Fermilab Interfaces
— Infrastructure Connections (Managed through FESS processes)
— General Plant Projects (Managed through FESS processes)

e |International Interface
— None

FESS is the Facilities Engineering Services Section

[1] See PIP-1I Systems Engineering Management Plan at PIP-lI-doc-1539 .
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Preliminary Design and Design Maturity

* Design Phase (~90% Design)
— Anticipate Complete December 2018;

e Construction Phase

— Site Clearing package, March 2019
« October 11, 2018 DOE Authorization for PIP-Il Project-Related Site
Clearing Work Prior to CD-2/3

— Site Work package
— Electrical Feeder package
— Site Restoration/Landscaping package

2% Fermilab
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Schedule Detall

0
L)

2017 Calendar Year 2018

Calendar Year 2018

Calendar Year 2020

Calendar Year 2021

Calendar Year 2022

Calendar Year 2023

Charge #2

a3 04

Calendar Year 2024 Calendar Year 2025 lendar Year 2026

121.068.02  Site Preparation

| Detailed Desiin

121.06.04  Utility Plant Building

121.06.05 Linac Complex

121.06.06 Booster Connection

| Det. I:lesign

Detailed Design

l Detailed Desiin

From 180CT18 Integrated Project Team Meeting

12
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Progress to Date

PIP-1l SITE CLEARING
100% DESIGN DOCUMENTS
09.28.2018

Wetland Area Management
Site Clearing and Erosion Control Measures

Temporary Roads
Stockpile Establishment

13

PIP-1l SITE PREPARATION

90% DESIGN DOCUMENTS
10.19.2018

3
=

Mass Grading
Roads

Utility Corridor
Landscaping
Site Structural
Site Electrical

12/04/2018
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Progress to Date Charge #1

« Site Clearing Engineering Package 100% in Final Review
— Final Site Location Determined
— SWPPP
— Wetlands Determination\Classification

e Site Construction Engineering Package 90% in Final Review
— Coordination with Technical Systems
— Coordination with Laboratory Conventional Facilities

2% Fermilab

PIP-I
P

14 12/04/2018



Environment Safety and Health (ES&H)

e Design Phase Incorporates:
— Architect/Engineer selection included ES&H considerations;

Life Safety Assessment requirements;

Safety By Design process;

Input from Tritium Task Force;

Input from Hazard Analysis Report (HAR) hazards

[1] Life Safety Analysis can be found at PIP-lI-doc-120
[2] Hazard Analysis Report can be found at PIP-ll-doc-140

15
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Quality Management Charge #6

* Process to date include:
— Preliminary Design Review (PIP-1l process)
— Comment and Compliance Review (FESS/E process)
— QAQC Process Report (A/E process)

QAQC
REPORT

Fermilab PIP-II- Site Preparation

Kirk Road and Pine Street
Batavia. IL 60510
Own Prepared by
‘ermi National Aceelerator Gensl
L.abm'ﬂr! 11 E Madison
ik Boad and e Srst Clucage, IL 60602
o L
DubageComty| nseun
$0% Design Document 15
Gensler Project Number. 210137004
‘ermilzb ProjectNumber-4-3-2B

& Fermilab
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Risk Management Charge #2,7

Conventional Facilities Risks
— 0 High Risks
— 15 Medium Risks
— 31 Low Risks

Top 3 Risks
— RT-121-06-001 — Subproject Requirement Changes
— RT-121-06-002 — Accelerator Shutdown Schedule
— RT-121-06-003 — Construction Bids Exceed Estimates

Link to Risk Register:

https://fermipoint.fnal.gov/organization/ocoo/ippm/Lists/Risk%20Reqister/all-
risks.aspx

2% Fermilab
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https://fermipoint.fnal.gov/organization/ocoo/ippm/Lists/Risk%20Register/all-risks.aspx

Summary

o Site Preparation Requirements are defined

o Site Preparation Design is sound and meets the requirements
as validated by design reviews

* Risks are understood and are being managed

« ESH and QA plans are in place

* Project team is motivated, qualified, and ready to deliver
 We look forward to your feedback

« Thank you for your attention

2% Fermilab
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END
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