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1. Change Log

A 1/29/2024 MG Initial Release C0O-1083702
Updated site planning datasheet, minor changes to )
B 4/af2024 K interconnection guide, removal of SOW checklist CO-1087618
Updated connection guide, added updated SOW
C 6/10/2024 TK checklist, updated design C0O-1091967
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2. Site Planning Datasheet
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Interconnection Guide (ICG)
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Vertiv MSR2 Power Management Cabinet (PMC)
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Power Management Unit - 20kW (PMUZ20)
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PMU20 Terminal Blocks Size
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10. Vertiv MSR2 — CT300 Cable Tray 300mm
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Vertiv MSR2 - CT600 Cable Tray 600mm

11.

I

¥

AJd 659700NdI ON W04

c8UEY
DIHO ‘.
“ITUANILSIA
N9 NG AT [ygrs1AGY EEOO@ >m._._. G_Qmo OO@._.O A8 03A08ddY oma 434
HL |
. Ladliddd NUall A TI31IVIULIWKWI N o -
>— Pm m> CA3Y 1S3LVTD 3lvd NOLLYA0AA00 dNO¥D ALLYIA 0L G3NANLTY I8 TTWHS ANIWNIOO STHL ONv ‘NOILYMO4¥00 oNOHD ALLYIA 40 NDISSIWN3d NILLA oot ‘A8 03NDIS3A N 03
SS3HdXI IHL LNOHLIM “ATTLI3HIANLI 30 ATL03¥I0 ‘3WYS 40 3SO4SI0 3ISIMAIHLO &30 ‘AN3T 113S (NOILY304¥00 4NOd9 ALLE3A 40
00910-Z4SIN 1143N3€ 3HL d04 AT310S Ld30X3> IS LIWSNYALIN ‘AdD) 1ON TIIA GNY JONIAIINDD LSILOMLS NI NIS¥3H C3NIVINDD NOILVWAONI 1% >._._m._. I 40 1
ONY INIWNIO00 SIHL 433 1I0A NOA L¥HL 33499 NOA ‘NOISS3SSOd 3N0A OLNI LT 9ONIL43339 AH NOILYA04300 4N039 AILNIA 40 ALld3d08d
—— JHL 38 CSNIYINOD L1 NOILVWNOSNI SHL ONW) INIWNOOT SIHL  NOILVAOdaOd N0 AILY3A 40 SY¥WWI0VEl C333LSIDIN o0 SHavWITvaL - - .
ON "9Md Y 0907 ATIMEA JHL ONY ATIHIATIAHISIA S IHOTH 119 ANy | AMHd0Nd ONY I9TINIATANOD NOTSH0da0] d00x0 ATLAAA 0202 4 AL NMYAQ ON 133
(648l ar 28 :ubiom Buddiyg
[6% 9] a1 '€ | ublemjoN
U104 punois)
0168l €€2 v
47 [ggezle6 lg'gezlee
aqen Ayonoaig Buong ybnoay jeuLiey?) Woog oty - Y
oo (=0 =] oo
>>OUC_>> w_Q_w_ |0r oo oo oo
(S3] oo oo oo
N
fe>) oo oo oo
9[qB7) JuaLing Y93\ YBnoJyy jsuueyy) Jedd > oo oo oo
oo [=0e] o o
f = T [o€lto
L 3] —
13107 fles] ajqe G'edl 1'0d.8
[0'665] 9°¢€C
0722 78 0ol Jauiged 0} aigen Bupunoid
k-4
2 o O | | 0T lo} 8joy 2|qe),Z
E= S C
SR 5
S N
> S
— o
001¥0 @ O ¢ SM80S BAjden q
LK) LX)
.

27132



SR2N05020PAA1-SUBTL
Revision: Rev C v E R I I v
Author: Tomas Krech i

Date: 6/10/2024

12. Scope of Work

SmartRow2 Assembly
SERVICE SUMMARY

Feature Detail

On-Site Service Site trip(s) within the 48 contiguous states. Visit(s) to be scheduled by the customer between 7
am-5 pm, Monday-Friday (excluding weekends & national holidays).

Customer Includes access to the Customer Resolution Center (1-800-543-2378) and the Vertiv Customer
Support Services Network Online Internet portal for extent of product warranty.

Consolidation  The SmartRow2 includes numerous shippable units (typically pallets or boxes) that originate from
multiple factories and suppliers. Vertiv consolidates these items into a single customer shipment and
reduces the likelihood of shippable units being lost at the customer site. This benefits the customer by
relieving the burden of keeping track of multiple partial shipments.

Inside Delivery Vertiv Service will move the shippable units from the delivery truck to the Staging Area. Vertiv Services
will unpackage the shippable units and remove/dispose of the packaging material so that it is ready for
assembly. Vertiv will verify that all material on the sales order has been received.

Project Included with Consolidation and Inside Delivery. Vertiv will assign a project manager for the project.
Manageme The Project Manager will supervise the Consolidation and Inside Delivery Process and communicate
nt hardware shipment schedules with the customer.

Assembly SmartRow?2 is assembled onsite by Vertiv factory-trained and authorized technicians equipped with

Vertiv Proprietary tools and software. Vertiv CEs and Vertiv Partners are the only approved OEM
service providers for Vertiv products. These technicians are supervised by a Site Manager who also
gathers site-specific requirements like safety and work procedures

Factory Startup Warranty inspection and startup validates the warranty and initializes the warranty coverage period
SERVICE PERFORMED
Consolidated Shipment

Shippable units may be available at time of order or built-to-order with a lead time. Vertiv safely stores these items in-
warehouse until the customer is ready to receive the SmartRow2 in a single shipment

Inside Delivery

Vertiv Services will deliver the shippable units from the delivery truck to the Staging Area. Vertiv Services will
unpackage the shippable units and remove/dispose of the packaging material so that it is ready for assembly. Vertiv
will verify that all material has been received.

Change order option:

« There must be an appropriate loading dock with continuous, level floor from the dock to the staging area. If the
shippable units must be moved up/down stairs, the customer must provide a suitable elevator, or charges for
special rigging will be incurred. If the customer does not have an appropriate loading dock, nominal charges
may/may-not apply for a lift-truck delivery.

Project Management

Vertiv will assign a project manager and a site manager for the project.

The Project Manager will supervise the Consolidation and Inside Delivery Process and communicate schedules
with the customer. The Site Manager will supervise the assembly, startup, warranty inspection and turn over the

Site-Specific Requirements

All personnel will be available for up to two hours per week for Site Access, Safety Training and other site-
specific requirements Change Order Option:
« Vertiv can quote a price for additional man-hours if 2 hours per week is insufficient

Assembly

There shall be continuous, level floor between the Staging Area and the Installation Location so that heavy items
can be moved via casters/pallet jacks.

Change Order Option:

« If there is not continuous level floor, the customer must provide or pay for any necessary lift/
rigging equipment.
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Project Management

Vertiv PMC, including RDU501 SmartRow2 Controller/Display

Vertiv will position, level, and bay together the PMC as described in the submittal documents.

The customer is responsible for providing primary electrical power to the PMC.

Vertiv will program and configure the SmartRow2 RDU501 controller/display. This includes setting IP addresses so
that the customer can monitor the system status remotely

Change Order Option:

« Vertiv will quote IP addressing of equipment on the customer network, but this would be done by other personnel
and scheduled separately. This is outside the scope of SmartRow2 assembly.

Vertiv IT Rack(s)

Vertiv will position, level, and bay together the Vertiv IT Racks as described in the submittal documents. Vertiv will not
populate racks with customer IT gear, including blanking panels, servers, shelves, etc.

The customer must define addressing conventions (1,2,3,4, right-to-left or left-to-right) prior to start of work.

Cable Trays

Vertiv will install the SmartRow?2 cable trays that are included with the SmartRow2 solution as described in the
submittal documents

Liebert®CRV's, Temperature Sensors, Modbus cables, and associated Plenums

Vertiv will position and level the Liebert® CRV and attach the associated plenums to provide cooling to the SmartRow2.
Vertiv will connect the necessary temperature sensors.

The customer is responsible for piping and primary power to the CRV along with connecting CANBus cable between the CRV and
heat rejection. All specific requirements (such as piping traps and proper electrical grounding) for correct product installation are
detailed in the product installation manual.

After the SmartRow2 is assembled and the Liebert® CRV is piped and powered by the customer in accordance with the product
installation manual, Vertiv will perform a factory warranty inspection along with the rest of the SmartRow2

Liebert®MC / CCD Condensers for Liebert®CRV's

The customer is responsible for installing the associated heat rejection. This includes primary power, CANBus
communication wire, piping, refrigerant charging, and all other tasks in the Installation Manual. Any/all penetration
points in the walls/ceilings/floors for any wiring or piping are also the customer’s responsibility.

Rack PDUs

Vertiv will install and connect all rack PDUSs (if applicable) including GXT5 power extensions (if applicable) as described
in the submittal documents

Liebert®GXT5 Single Phase UPS’s

Vertiv will install and connect all Liebert® GXT5 UPS’s and connect power within the PMC cabinet and output to the
PDUs as described in the submittal documents.

Additionally, Vertiv will install ancillary equipment such as Maintenance bypass and PD2-103 cabling and connectors if
not already preinstalled.

After the SmartRow2 is assembled and Primary Power to the SmartRow2 is provided by the customer, Vertiv will
perform factory startup of all GXT5 equipment along with the rest of the SmartRow?2

Switch
Vertiv will install and connect the switch within the PMC cabinet. as described in the submittal documents

Firmware Updates

Vertiv will update firmware of any/all units to the current revision level. Shippable units are sourced globally and
firmware evolves as products may be in stock with prior revisions

Wiring

Vertiv will run all necessary wiring for power and communication between cabinets as part of assembly. This includes
setting IP/DIP switch settings for proper communication between the device and the PMC

Accessories

The SmartRow?2 is available with lights, door locks/sensors, temperature sensors that Vertiv will connect and install.
Services associated with cameras are sold separately and out-of-scope for the SmartRow2 Assembly

RDU Monitor SmartRow2 mobile application

Services associated with the RDU Monitor SmartRow2 mobile applications are quoted separately and out-of-scope for
SmartRow2 assembly
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ASSUMPTIONS AND CLARIFICATIONS
« Vertiv start-up validates product warranty.
« Defects or damage resulting from installation not performed by Vertiv are not covered.

« Parts and Labor coverage is in accordance with Product Warranty. If a modified warranty is purchased, terms
default to that specific package.

« Any customer site visit is limited to eight (8) hours per visit. Any time beyond forty (40) hours/wk or eight (8) hrs/
day or additional Startup visits will be billed separately.

« Expenses incurred due to delays that are beyond the control of Vertiv may be billed at cost.

« Startup visit must be scheduled confirmation of proper installation (if Vertiv not involved with installation).
« This pricing excludes any load bank testing. This can also be quoted separately if required.

« Pricing excludes activities associated with 3rd party commissioning

« Pricing excludes any type of circuit breaker NEMA testing. This can also be quoted separately if required.
« Customer/Installing contractor is responsible for providing elevated access as necessary.

« Any additional requests beyond the scope of this document will be billed separately by Vertiv.

« Vertiv will not perform physical changes to the site building (such as drilling holes, etc.)

CUSTOMER RESPONSIBILITIES

In order to provide timely, accurate and thorough execution of the services described herein, Vertiv requests the
following:

« Point of Contact: Provide an authorized point of contact(s), specific for the scope of work, for scheduling and
coordination purposes.

« Scheduling: Make dates available for scheduling service. All visits must be requested 4 weeks in advance for
assembly and 10 days for startup/warranty-inspection of need by contacting the Vertiv Project Manager. Site must
be available for 5 consecutive business days. Customer may choose to pay for premium time if weekend work is
necessary.

« Site Access: Prior to time of scheduled work, provide site access including any customer required escort, security
clearance, safety training and badging for Vertiv personnel.

« Equipment Access: Convenient access to the equipment covered by the Scope of Work. Prior to scheduled time of
work, notify Vertiv personnel of any special requirements for equipment access including lifts, ladders, etc.

« Shutdown: Service may require shutdown of load to ensure electrical connection integrity.

« Notification: If for any reason the work cannot be performed during scheduled time, notify Vertiv personnel 24-hours
prior to scheduled event.

« Provide Method of Procedure (MOP) requirements/ templates, and required review period(s)

TERMS AND CONDITIONS

Subject to all Terms & Conditions as noted in the Vertiv Terms & Conditions or the terms of a Master Agreement between
the parties, if any, shall apply.
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SmartRow"™
¢ VERTIV. SmartRow 2

Scope of Work Checklist

Customer Name:

Project Name:

Project Number:

This document is to serve as a checklist to help identify and budget the various work activities involved with assembling and installing
a SmartRow 2. It is the customers responsibility to ensure all tasks are assigned to partners which will result in a successful
SmartRow 2 project.

Contact Vertiv for available local support resources to provide technical guidance as needed. Call 800 543-2378

The X indicates the responsible party for that task. Multiple X's indicate shared responsibility.

This document is provided as a reference document and does not replace any product manuals or supporting documentation. Always
read all product documentation before performing any work.

Customer (N ame) includes responsibility for Mechanical,
Electrical, and/or General Contractors as needed :

Project Management:

Assembly Team Lead:

Consolidator:

Vertiv Warranty Inspection Tech:

Vertiv Sales Rep (LVO):
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1 Pre-Sale Activities
1,01 X({O|14a| O O [Perform / arrange Site Visit to qualify deployment. Add any incremental site-specific Tasks in Section 6 of this checklist.
1,02 xX|gfg| 0O [] |Assess whether the building has enough power available to support the SmartRow and heat rejection.
1,03 X({O|14a| O [0 [Advise if a floor loading analysis should be conducted.
1,04 X|gojoj| o [0 |Ensure the customer understands and adheres to the minimum and maximum SmartRow heat load and rack density limits.
1,05 X|O|gaj| d [0 |Assess if a crane will be required to locate the heat rejection on a roof and plan accordingly.
1,06 X (OO O] [] |[If afreight elevator will be used, confirm adequate lifting capacity and dimensional clearances (PMC cabinet is typically the heaviest piece of
2 Post Sale, Equipment Pre-Delivery Activities
2,01 xX|gfg| O [J |Ensure this Trade SOW Guide is filled out with one "X" per row. This guide is specific to the SmartRow 2.
2,02 X({O|gl| o [0 |Send a completed copy of this document to all involved parties.
2,03 X{x|O| O [0 |Ensure all trades receive a current and accurate manual and set of submittals.
204 X | X OO O [0 [Complete SmartRow Delivery Service (Inside Delivery) checklist and return to factory within 10 days of PO receipt (Document MBFM 7160-10
2051 X | X (OO O [0 |Ensure indoor space meets all SmartRow requirements (see SmartRow manual); identify any issues and resolve:
206 X | X (O[O O X |Make sure condenser is within 300 equivalent feet (see cooling equipment manuals for calculation guidance).
207/ X | X |O|O( O X |Confirm that the nearest drain for condensate is within the cooling unit's pump head limitations (see cooling equipment manuals).
2,08 X | X |O(O ] [] |Provide and install (2) low voltage twisted pair wires between each indoor cooling unit and outdoor heat rejection (condenser / drycooler) for
2091 X | X (OO O ] |Provide and install utility over-current protection and circuit for each outdoor condenser/drycooler when applicable.
2100 X | X |1O|Of O ] |Provide and install utility over-current protection and circuit for main input row connection in PMC.
211 X | X | X |Of| O [1 |Schedule delivery. If new construction, installation is recommended before office furniture is installed but after building construction is
21210 X (X (O] O ] |Schedule Vertiv Cooling System Warranty Inspection.
2,13/ O X | Xx|Of O 0 |Schedule Vertiv UPS System Warranty Inspection.
3 SmartRow Assembly
30({O(OO10O01 X [0 |Receive shipment(s).
3.2 O0(O01a(d] X ] [Bring equipment from truck into room, unpackage and remove debris (included with SmartRow Delivery Service).
303| O (O (OO X [0 [Review equipment for shipping damage (recommended the same party who receives the equipment).
;o4 Od(Odf x| O [1 |Assemble, gasket and level PMC unit per submittal package.
3.06(d(O1O)1 x| O O |Assemble, gasket and level indoor cooling unit(s) per submittal package.
o601 X | O 1 |Assemble, gasket and level racks per submittal package.
307100101 x| O [0 |Assemble and attach rubber cable grommets.
o8O (O|df X | O [J [Connect door switch wire and rack lighting wire harnesses.
30001O(O(O x| O ] |Install cable troughs on top of equipment.
3100000 x| O 0 |Neatly connect and route CANbus communication cables and address rack temperature 2T-sensors (set dip switches).
ng(oial x| O [0 |Neatly route the rack temperature 2T temperature probes into position in front of EIA rails.
3,121 O (O (O] X ] [] [Neatly route and connect all Ethernet cables between SmartRow Network vNSA switch, and all UPS and cooling unit Unity monitoring cards,
3.3{d (OO x| O [0 [Neatly route and connect all rack-PDU array Ethernet cables.
4 SmartRow Installation
4010|010 x| O O [|Install UPS-to-BDC and UPS-to-Battery Cabinet interconnect cabling (cables provided with SmartRow).
400|0(0(x] O O |Install UPS bypass-to-Liebert MBC distribution interconnect cabling (cable provided with SmartRow).
4,030 OOy d X |Connect low voltage wires to indoor cooling unit and outdoor heat rejection.
404 X |O(O (O O [0 |Provide and connect condensate drain line to each indoor cooling unit.
405 X |O (O (O O ] |Connect utility high voltage building feed to main input in PMC.
5 SmartRow Startup
5011 O0(O(0O1 x| O [0 [Ensure all rubber cable grommets are installed
502100010 O X |Cooling system Warranty Inspection.
503|d(O|1d(df| O X |UPS system Warranty Inspection.
50400 (OO0 O X |Configure RDU501 Controller
5050 (OO X | O 0 [Close breakers on rack-PDUs.
506(d (OO X O 0 |Perform final SmartRow functional test (Door switches, backup fans, HMI).
507100101 X O] [] [Clean entire SmartRow, inside and outside. When cleaning see-through Plexiglas doors follow instructions in manual to avoid scratching.
6 Additional Items
ol |||l O U
602/ |0 (OO O O
o3| |||l O U
04|00 (OO O ]
605\ |O|O|jO| O U
06| |OO|O|O| O O
6,071 |O|O|O| O U
08| |OO|O|O| O O
00| |O|OO|OO| O 0
000 |O|O|O| O O
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