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230924-H: SYSTEMS INTEGRATION

Scope

This section covers requirements for integration of mechanical and electrical control/ monitoring systems
into the hospital’s centralized Building Management System (BMS), including graphic standards of the
BMS.

Related Sections

Basis Guideline: N/A

230905-H — “Mechanical Systems Controls”

260913-H - “Electrical Power Monitoring”

For an explanation of the use of these guidelines, see “Design Guidelines for UMHHC Facilities”

Included as part of this UMH guideline section are the details described within the following UM Master
Specification sections:

MS230905 — “Mechanical Systems Controls (Hospital Projects)”

MS230910 — “Lab Air Flow Controls-DDC”

MS230920 — “Lab Terminal Air Flow Units & Controls”

MS230924 — “Systems Integration- (Hospital Projects)”

The UM Master Specifications may be used as a reference and/or basis, but the A/E is completely
responsible for contract specifications (meeting the intent of the UMH Guidelines and Preferred
Manufacturers List) that are used in UMH projects.

UMH Standard Details:
D230905H-12a - “Building Management System Network Architecture”

D2 H-12b - “Building Management System Network Architecture for Bldg #5173 Only”
D230905H-13a — “Monitoring Points, Alarm & Trend Requirements (Mechanical Equipment)”
D2 H-13b — “Monitoring Points, Alarm & Trend Requirements (Applications)”

D260913H-1 — “Monitoring Points, Alarm & Trend Requirements (Power Monitoring)”

General

UMH (University of Michigan Health) maintains significant differences in the specification and installation
of mechanical system controls, compared to projects in UM Campus buildings. UMH does not maintain a
dedicated mechanical controls shop and hence does not participate in the installation of mechanical
control system hardware via in-house trades.

UMH owns and maintains a unified Building Management System (BMS) frontend called Siemens Desigo
CC. This frontend is the single and only frontend used to monitor, control, alarm and trend DDC points
reporting from a variety of mechanical and electrical equipment/ systems used in UMH facilities. These
DDC systems include Johnson Controls, Siemens, Honeywell & ASI.
e The design A/E shall utilize UMH’s master spec MS230924- “Systems Integration (Hospital
Projects)” for all work on hospital funded projects that are to be maintained and monitored by the
UMH BMS and where the integration services will be included as part of the project deliverables.
UMH’s standard is that all projects include integration services as a turn-key deliverable, however
there may be projects where integration services are not included on the project and instead will
be done in-house or external to the project. AE shall confirm project direction with Project
Manager. AE shall be responsible for editing this master spec so that it is job specific.
e See design guideline 230905-H — “Mechanical Systems Controls” for more information on field
DDC panel systems requirements that will be integrated into the BMS.
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e UMH utilizes this same Desigo CC frontend to monitor, alarm & trend electrical equipment,
including generators, substations, UPS, meters, and ATS’s. The work required for this is detailed
under electrical design guideline 260913-H “Electrical Power Monitoring”. Systems integration
scope shall include integration of all components of electrical monitoring.

e AllUMH DDC systems, regardless of manufacturer or type, shall report all points back to the
Desigo CC frontend. Proprietary, or vendor specific frontends, are not allowed.

e The complete control system work shall be split between the Mechanical Systems Controls
Contractor (MSCC), the Systems Integrator (Sl), UMH’s Systems Monitoring, UMH’s Facilities
Applications and Health Information Technology & Services (HITS) departments. See master
spec 230924 “Systems Integration (Hospital Projects)”, Part 1 section for a detailed description on
the division of work.

e UMH'’s Desigo CC frontend is installed on virtual servers in HITS datacenter. All communication/
integration to the Desigo CC frontend shall be via BACnet IP over the HITS layer 3 network.
UMH’s HITS department shall be responsible for the design and installation of this primary
network.

e The Sl shall be responsible for BACnet device and object discovery, point instantiation, alarm &
trend definitions and creating of all front-end graphics.

e MM's Desigo front-end operates on (3) servers:

o System 1 (instance #9997) encompasses the C&W facility.

o System #2 (instance #9998) encompasses Power Monitoring and Area 5 (offsite)
buildings.

o System 3 (instance #9996) encompasses all remaining facilities on the hill campus (UH,
UHS, CVC, CC, THC).

Control Drawings

See design guideline 230905-H “Mechanical Systems Controls” for detailed control drawing requirements.
In addition to the requirements outline in DG 230905-H, the AE shall clearly indicate the type of graphics
the Systems Integrator will need to create relevant to the project.

Graphics

AE shall use the graphic types listed at the end of this guideline for reference on the contract documents.

General Requirements:
e All graphics should utilize the UMH standard template, blue border on left & right side and bottom.

e Left border shall include:
o Michigan Medicine logo
o Global outside air temperature, humidity and enthalpy
e Right border shall include:
o Links: standard links to often used/ referenced information
o Related Items: links specific to the graphic

230924-H
Last Revised Dec 2022 Page 2 of 33


http://www.med.umich.edu/facilities/plan/

M I CH I GAN M ED I CI N E 2101 Commonwealth Blvd, Suite B
Ann Arbor, Ml 48105-5759

UNIVERSITY OF MICHIGAN www.med.umich.edu/facilities/plan/

General Campus & Facility Graphics
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Graphic A: Main
(SystemHier:0000_Site_Graphics\0000_Site_Main_Medical_Center)

MICHIGAN MEDICINE A
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Requirements
e Graphic view broken up into 4 areas; North Area, Main Medical Center, South Area & Outlying
Area 5.
e Bottom border shall include links to dashboards; Master Dashboard, Server Summary, System 1
Summary, System 2 Summary and Power

230924-H
Last Revised Dec 2022 Page 4 of 33


http://www.med.umich.edu/facilities/plan/

2101 Commonwealth Blvd, Suite B
Ann Arbor, Ml 48105-5759
www.med.umich.edu/facilities/plan/

MICHIGAN MEDICINE
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Graphic B: Building Home Screen

(System1:Desigo Graphics\5173_Childrens_and_Womens_Hospital\5173 Home Page)
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Requirements:
e Left hand blue border shall include facility specific information; building # and name, address,
year built and area, contacts for building manager and systems monitoring personnel.
e Left hand of graphic shall include links to major MEP equipment/ systems, as applicable:
o Air Handling Units
AHU Dashboard
Chilled Water System
Process Cooling Water System
Condenser Water System
Steam System
Heating Hot Water System
Heat Recovery System
Exhaust Fans
Medical Gas
City Water
Fire Pumps
Special Medical Equipment (i.e. MRI, Lin Accel, etc) Monitoring Systems
Stairwell Pressurization System
Engineered Smoke Control System
Emergency Generators
Fuel Oil System
Substations
Utilities

OO0OO0O0000O0OO0OD0OO0ODO0OO0OO0O0OO0OO0OO
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o BMS Network Architecture

e Center of graphic shall include links to the following critical room types, as applicable:
o Delivery Room

Emergency Department Decontamination

Emergency Department Public Waiting Room

Medical/ Anesthesia Gas Storage

Newborn Intensive Care

Operating Rooms (Type 1 Infection Control Room Type per SBA 5.13)

OR Whiteboard Dashboard

Procedure Rooms (Type 2 & 3 Infection Control Room Type per SBA 5.13)

Bronchoscopy Rooms (Type 6 Infection Control Room Type per SBA 5.13)

Radiology Waiting Room

Trauma Room

Triage

Airborne Infection Isolation Rooms & Anterooms
Protective Environment Rooms & Anterooms
Morgue/ Autopsy Rooms

Endoscope Cleaning

Clean Workroom (CSPD)

Decontamination Room (CSPD)

Sterile Storage Rooms

Laboratory (see ASHRAE 170 for list)

Pharmacy (including Radiopharmaceutical) Compounding, Workroom and Storage Areas
(see SBA 5.17)

Nuclear Medicine Hot Labs

OO0 O 0OO0OO0OO0OO0OO0OO0OO0OO0O O OOOOOOO

o

0 Nuclear Medicine Treatment Room
e Right hand of graphic shall include links to all floors in the facility
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Graphic C: Floor Plan
(System1:Desigo Graphics\5173_Childrens_and_Womens_Hospita\5173_ Floor_4)
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Requirements:

e Left hand blue border shall include facility specific information; building # and name and floor.

e Floor plans should show colored AHU zoning.

e Show all major equipment (chillers, pumps, towers, HXs, AHU’s, EF’s, FCU’s, generators,
substations, ATS’s, etc).

e Show all critical room applications (see prior page), labelled by use (ie Pharmacy).

e Show room sensors (thermostats, humidity sensors, leak detection, etc) and their respective DDC
readings

e Clicking on any equipment, application or sensor shall take you to the specific graphic.

e Any equipment, applications or sensors in alarm shall be shown in yellow.
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Dashboard Graphics
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Graphic D: Dashboard- System X
(SystemHier:0000_Operator_Tools\0000_System_ Summary_2)
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Requirements
e Dashboards do not need to include UMH border template
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Graphic E: Dashboard- Power
(SystemHier:0000_Bump)
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Requirements
e Bottom border includes links to power related systems (Server Dashboard, electrical equipment
(generators, ATS’s, UPS’s, substations)
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Equipment Graphics
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Graphic F: Network Riser
(System3:Desigo Graphics\0316_UH\0316_Network _Riser_Top)
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Requirements:
e Show all HITS data switches and location
e Label all IP controllers/ routers with name, brand, and location
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Graphic G: AHU Summa
(System1:Desigo Graphics\5173_Childrens_and_Womens_Hospita\5173_AHU_Summary)

RetunFan  SA Press Supply AirTemp  PhtTemp MATemp RATemp Freeze SARH RARH SAFlow RAFlow  OAFlow ClgVv  HumVlv HigViv MADmpr
81% 520°Fsp| 518°F | 739°F | 746°F | 768°F 99.9%RH | 37.1 %RH 5535CFM | 1580CFM i 564% | 00% [ 00% | 100.0%

Supply Fans
51%

0°F S| 517°F [ 697°F | 730°F | 7112°F

3% 1000 %RH 442 %RH 3996CFM | SO051CFM@ 521% [ 00% |[00% | 300%

[ 520°FSP| 519°F | 118°F | 719°F | 703°F

65% 96.1%RH | 44.1%RH 60 CFM  |6625CFM | 0CFM 573% [00% |[00% |300%

520°FSP| 519°F | 734°F [ 732°F | 722°F

83%

BMS SYSTEMS %%

FACILITIES

UNIVERSITY OF MICHIGAN
HEALTH SYSTEM

955%RH | 430%RH |8 11,120 CFM| 7830 CFM | 1,197CFM @ 470% [ 00% | 00% | 300%

50°FSP| 514°F | 737°F | 735°F | 126°F 99.9%RH | 40.9%RH M 11,390 CFM| 9,844 CFM | 0CFM 587% [00% |[00% |300%

68 % (520°FSP| 517°F | 741°F | 737°F | 7113°F 92.7%RH | 43.3%RH J8 4,837 CFM | 5090 CFM | 0CFM 520% [00% |[00% |300%

50°FSP| 518°F 81.0%RH | 416 %RH |8 9,081 CFM | 20,484 CFM 493%

US50°FSP 542°F | T23°F | T28°F | 122°F 1000%RH 462%RH 30,888 CFM 44,563 CFM -71% 256% | 00% | 00% | 200%

OA Enth ON |71% | ON | T1% S50°FSP 546°F | 739°F | 735°F | 722°F | OFF  994%RH 452%RH 18,312 CFM 33935CFM  -182% 105% [ 00% | 00% | 200%
ON | 84% | ON | 100% S50°FSP| 555°F | T40°F | 740°F | 750°F | OFF | S02%RH 429 %RH 1,794CFM | 22,978 CFM  -353 % 122% | 00% | 00% | 1000%

7% ON | 66% 520°FSP 519°F | 728°F | 743°F | 739°F | OFF = 1000%RH 416%RH = 19872CFM 26443CFM -15% 242% | 00% | 00% | 200%

. 51 73 7% ON | 44% 520°FSP 518°F | 743°F | 744°F | 739°F | OFF  913%RH 416%RH  31232CFM 18,456 CFM 54 % 420% | 00% | 00% | 200%
Chlldre}:‘s &_Wlomenls 3% ON | 66% 520°FSP 520°F | 753°F | 752°F H744°F | OFF  998%RH 410%RH  -4340 CFM| 28,647 CFM 100 % 233% | 00% | 00% | 200%
Osplta 7% ON | 66% 520°FSP 519°F | T44°F | T48°F | 744°F | OFF  935%RH 41.0%RH 8256 CFM |0CFM 100 % 285% | 00% | 00% | 200%

ON |74% | ON (100% 550°FSP 550°F | TA0°F | 746°F | 734°F = OFF  998%RH 443%RH 20,448 CFM 49,114 CFM -119% 294% | 00% | 00% 00%
AHU Summary ON |[74% | oN [100% 550°FSP 54.7°F | 758°F | 753°F | 734°F | OFF = 947%RH 443%RH  12,875CFM 54,688 CFM 100 % 225% | 00% | 00% | 1000%
ON | 80% oN (9% 520°FSP 518°F | T40°F | 750°F | 730°F | OFF = 896%RH 408%RH  -69CFM |20,982CFM 100 % 384% | 00% | 00% | 1000%

80% oN (90% 520°FSP 518°F | 736°F | 742°F  730°F | OFF = 883%RH 409%RH  -4510CFM| 31,408 CFM 100 % 301% | 00% | 00% | 200%
55% ON | 38% 580°FSP 57.7°F | 732°F | 745°F | 740°F | OFF = 899%RH 49.1%RH 15494 CFM 10,042CFM 100 % 153% | 00% | 00% | 1000%

3% ON 50% 550°FSP 542°F | T44°F | T41°F | 7341°F | OFF = 90.7%RH 445%RH  -5043CFM 20,424 CFM 100 % 364% | 00% | 00% | 00%

Zone P'iori‘.« Leend 46% S50°FSP| 54.9°F | T48°F | 724°F | 731°F | OFF = 981%RH d445%RH 25589 CFM 16,115CFM 53% 320% | 00% | 00% |00%

66 % 520°FSP| 51.0°F | 734°F | 74.1°F | 733°F
78% 570°FSP| 568°F | TA5°F | 753°F | 731°F

94.6%RH | 41.0%RH M 45CFM | 14,008 CFM 4% [00% [00% |[00%
1002 %RH 476 %RH | 18,943 CFM| 14,812 CFM 614% [00% |00% | 1000%

Critical

. npatient Hospital

General/Clinical

T4% 57.0°FSP| 56.9°F | T43°F | 737°F | 738°F 90.1%RH | 47.8 %RH | 20,108 CFM| 14,251 CFM 448% [ 00% |[00% | 1000%

0% S40°FSP| 54.7°F | T5.0°F | 747°F | 741°F
(60% S0°FSP| 57.0°F | 747°F | 742°F | 730°F
(40% S20°FSP| 52.2°F | 725°F | 734°F | 729°F
'50% (520°FSP| 617°F | 733°F | 730°F | 731°F
5% 57.0°FSP| 56.9°F | 7¢4°F | 735°F | 124°F

1002%RH 46.1%RH | -1.218 CFM| 7,261 CFM | -1153% @& 112% [00% | 00% | 1000%
99.9%RH | 50.0 %RH |l 17,386 CFM| 19,207 CFM| 100 % 120% [00% | 00% | 1000%

100.1%RH 46.0 %RH |8 4477 CFM | 9,589 CFM | -26% 429% [ 00% [00% [ 100.0%
T1.3%RH | 46.2%RH [ 14,274 CFM| 11,918 CFM| 24 % 266% [ 00% [00% [00%
99.9%RH | 50.2%RH |8 5,608 CFM {14,275 CFM| 100 % 205% [ 00% [00% [ 100.0%

43.7 %RH | 4,192 CFM | 3,121 CFM - KIAR

Slal:
i i B

o
fi]
i

4% S8.0°FSP| 57.5°F | T43°F | T30°F | 738°F 00%

Requirements:

e AHU'’s shall be grouped by criticality. AHU’s serving OR’s/ Procedure Rooms, Pharmacies and
CSPD'’s shall be critical units shown in red. Units serving remaining inpatient hospital units shall
be shown in yellow. Units serving non-inpatient facility/ business use areas shall be shown in
green.

230924-H
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Graphic H: AHU
(System1\ApplicationView\Applications\Graphics\DesigoGraphics\5173_Childrens_and_Womens_Hospit
al\5173_AHU-H2-3)

400qnib LLSP

ON MASTER SYSTEM ?;E'I AHU down-willnot afect 00gib Humidry Ratio [Humidifcation Cir] LI ] ks
ENABLE loor pharmacy pressures r—
246 Btulb Enthalpy [Economizer Override Ctri] Master Summary
R?\I::L ﬂﬁm On Header with On Header with
AHU-H24 AHUH2-12
BMsfngSl;EEMS 9F | BO%RH Weather
T H
UNIVERSITY OF MICHIGAN
HEALTH 5YSTEM T DTE Outage Map
Relief B Retum
0A Tem| ® it
3 pport Services
OA Hum
UMHS Paging
OAEnth [EREND 19470 CrM 26,891 CFM
MADs are intertied now, similar -15,340 CFM 8P
to UH. DO NOT close them less | m
51 73 than 20%, there are no
minimum dampers. LESS THAN RF Speed over ride— o
; ' U 20% WILLAFFECT 7th Supply flow sensor falled—- | FPD Virtual Network
Children's &'Women bl PHARMACY PRESSURE 520121 RE ot controling Pl 211NH012MFr
Hospital —————l N Refum Alfow -
o Oftset Pl 144inH20 11t Fir Building Energy
11,000 CFM SP e NAVSIn FUllCooling. o 5 10 in Ha0 10th Fir
Economizer  ON [10% Setpain]
HU-H2-3 ' P 200inH0 SN
Headered with H2-1, 2-2, & 2-4 6.7 Btulb OA | 13% - m
_____ ] NORMAL ) 1.96inH20 8h Fir
245BulbRA
Maximo ID: 400359 520°FLLSP FZALM | B0T%RHSP  590°FSP Bl 155inH20Tth Fir W
Location: MER 5-100M S0F | ey B5°F OFF | copy -+340CFM 601%RH | 599°F 1.50n H20 Min SP
€ e
. Serves Outside o] Supply
HOSP'W‘S‘C;‘;‘#? Floors [l L Related Items
1 I Control Sequence
Elechical 2343 CFN ] 77 L A
Panel: 27? 1,519 CFM LLSP 02inH20 00% 38inH20 On Header with _
Power: 77? 100%0A | sonmonse  ATUTRAR4 VRT 4897
35%0ALLSP — Heating Valve 0-33
ane Dampers 1366
Panel ID: 227 oN | Humaler 33=closed 66=0pen
Location: 222 Enable Cooling Coil Valve= 66-100 _

66=closed 100-open

Requirements:

e Left hand blue border shall include information on equipment, including location, areas served,
electrical & DDC panel information.

e Right hand blue border “Related Items” shall include link to final control sequence as well as any
related equipment (ie EF’s associated with AHU’s, Cooling Towers associated with Chiller, etc).

e Graphic shall depict equipment with actual locations of all components (ie sensors, etc).

e Include text boxes with any special notes to the operator and any automatic setpoint adjustments
(ie discharge air reset, etc).

e Any points in alarm shall change color to yellow.

230924-H
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Graphic |: Chiller Plant Overview
(System1\ApplicationView\Applications\Graphics\DesigoGraphics\5173_Childrens_and_Womens_Hospit
al\5173_CHW_Plant)

P e inks
- — Chillers
=22 Z8S
==} =TES Secondary Pumps
BMS SYSTEMS : -
FACILITIES i
UNIVERSITY OF MICHIGAN Cooling Towers
HEALTH SYSTEM : DTE Outage Map
BIF N
OATemp (TR Free Cooling
- B0°FSP One back up CWP & CHWP are avalible to be used Support Services
20 LLSP with any chiller. Manual valve and start up of pump, is - .
ORI needed in the field. Chiller Sequencing
WT°F UMHS Pagi
OA Enth ) u cdll | ging
- , ot ‘5‘. PR MRI CHWPs
; . . | e |
it B —— e
5173 : ‘ Y Ol T
Children's & Women's : 3 SEGER FPD Virtual Network
Hospital 410°F : - 4 ; :
- ) 5 —— ol Building Energy
I { :
g " CH-2 —_—t
g i 188psiLLSP  252psiLLSP
sER A | en |
a0% 448°F 284 psi 285psi
= # Hospital # Clinic _
Mgu > .m" L“. ] ll 4 u‘ﬂn)m
It -5{ 300 psiLLSP
0 . CH3 “._;__h_
: 57°F 519°F  294psi
Serves ws 457°F y 0
AHU CHW Coils & 4 * 4
Process CHW \ = n.' & ) 528°F Related Items
=fHn I:m | “l 4 F -1 5 ] 3
|} A . 2 Sowint 5 qieore
by, CH4 L] p
T AF 15
- I B4F 1403gpm
i ; e =5
e S Y ] o0 s 334 Tons _
5% I BO% E 000 KW/Tun
4 o
Free Cooling HX-1 : : s _
$50°F $50°F
Requirements:
e Same as AHU
°
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G

raphic J: Chiller & Heat Exchanger

(System2\Application View\Applications\Graphics\5102_Brehm\5102_Chillers_and_HX)

“Enabled by Chiller*

5 If chiller reguiremenl starts bouncing in warm temps,
Enabled by Chiler* and you're on Chiller 3 DO NOT FIX TO ONE!!, please
§ : goto chiller 1 or chiller 2 they are 33% larger than 3.
oS _CM = - Gupd OFF  Salus When we fix it at "one" it completely throws the
Nomal ~ Alam = : F' Nomal ~ Alam program.
Sy
l‘in : “ J‘I @; If you're on chiller 1 or 2 then you can just fix it to
BMS SYSTEMS "l E K "one" to stop bouncing.
“Enabled Manualy®  CWP.3 I CH-1 A Q “Enabled Manualy’
FACILITES Ti (| S h F
UNIVERSITY OF MICHIGAN S — : T OFF  Staus
HEALTH SYSTEM Enable OFF NORMAL Alam  524°F
OA Temp Sfatus OFF 0%RLA Load High Limit
*Enabled by Chiler “Enabled by Chiler
OA Hum CWR CWS ﬂﬁ
To  From Stalus  cwp-2 U (8 cwpg Stalus
OAEnth T 1S Nama e B oma Aam
i 465 psi
750°F 5P “ D r
5102 - e
Brehm Center - : T 356psi |8
Enale OFF NORMAL Aam 165
T0.0°F 8P *Enabled by Chiler* Status OFF 0 %RLA Load Normal *Enabled by Chiller*
: 55.5°F ON  Stalus CWPs5 ) CHWPS ON  Status
Chillers & Free . e = e
A T Normal ~ Alam = Normal ~ Alarm
Cooling Heat a—
EXChﬂnger Nl o : Free Cooling enable when OAT is
| CH3 below this temperature for 1/2 hour
| W0Tons _ Free Cooling is disabled when OAT is
M L] ) oo | ORI enpetueDy SDegFior
Maximo ID; 772 J - L R2hour
Locatior 54psi 124°F + Enable ON  NORMAL Alam  381°F 5 36.0DegF
| |
0psi=Towers HNJ Status ON 27 %RLA Load Normal ﬂ“@ Secondary
9 psi =Bypass OFF  Enable OFF  Enable CHW Retun
Serves OFF Status  cwp-1 2 555°F WP Status
AHU CHW Coils & OF  Aam Free Cooling # Aam SURPLUS
Process CHW F
571gpm
B2F
i i
$61°F
Secondary
CHW Supply
Secondary Pumps Cooling Towers Chillers & Free Cig il Chiller Sequencing
Requirements:
e Same as AHU
230924-H
Last Revised Dec 2022
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Graphic K: Cooling Towers
(System1\ApplicationView\Applications\Graphics\DesigoGraphics\5173_Childrens_and_Womens_Hospit
al\5173_Cooling_Towers)

e REQURED # OF COOLING TOWER SERVICE :
CHW SUPPLY SELECT FREECLG SEQUENCE TOWERS T (0 ) T3 cT4 Inks
PRORTY Ato  CTSystem Enable ox 142300 200 ACTIVE ACTIVE ACTIVE ACTIVE
BMS SYSTENS
FACILITIES
UNIVERSITY B CT-1Fan VFD CT-2Fan VFD CT-3Fan VFD CT-4 Fan VFD
DTE Outage Map
ON  |Command OFF  |Command OFF  |Command ON  |Command
70°F
ON Staits OFF  Sialls OFF  Sialls ON  |Sialls e
OA Hum 715% Speed 00% Speed 00% Speed 715% Speed
31893 |Run Hours 23545 RunHours 20,062 |Run Hours 32840 |RunHours _
> > | daine |
51 73 ON Command . ‘ OFF  Command OFF  Command ¢ “on Command
ildren" ! ‘ W
Children’s &,Women 2 @ W opeN st U oy s 0 closep stus U OPEN  Sfalus
Hospital ;
LB N 1 L N LB N LB N
Cooling Towers - - - -
- s - - e - - v - LN
NORVAL e pasy s NORMAL | sy NORVAL | e sy NORVAL | pay e
=& = T8 =& =8
wa 4 oN ma ) ON wa 5 ON wa et ON
Maximo [D: 772 Lty = ! Ly = ! iy = l Sy = v [ medumichedu |
Location: Drives 10-910E
BOF (T A1F (T BIF (T BOF (T brsmed.umich.edu
Serves 4
Chillers & Heat 00% T BIF Cooling Tower Basin Heater Setpoint ~ 340°F 8P Related ltems
Exchianget M BOFSP
OFF  Biocirculation point enables above Control Sequence
Cooling Towers 1 &2 are on Emergency Power s00°F | degrees lo prevent dgae growth
B9F Tower Diives are localed i 10-910E It opens an additional isolation valve on a rotating schedule Chilled Water Plant
30°FLLSP
s A
B7°F

CWR CWS

Requirements:
e Same as AHU
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Graphic L: Heat Exchanger
(System3\ApplicationView\Applications\Graphics\DesigoGraphics\0301_Cancer_Center\0301_HeatExcha
nger)

(W) (M) )

.iA A :‘
ik u W !l W
COOLING TOWERS {
1256
MICHIGAN MEDICINE
UNIVERSITY OF MICHIGAN V] i below SP
o v i %0
OA Temp EL v 00
i i CT3SP CON
ICT3 SP CONTROL|
OAEnth
ISTEAMSP 3505
L il 390sp
3%.2°F 381°F FAN SP .
0301 ‘ CT3SUMP 362°F
0 @ [ ;
Cancer Center o\ “ ) N z H ) A
= ’ A ’ ? H CT4LOWSPEED
VA Ve SP CONTROL
STEAM SP 350p
T4 ALARM DISABLED FOR SUMMER FANSP  41.0sp
op  TEMPERATURE (TE13) MUST BE BELOW 47 FOR 30 MINUTES ®
T BIF FOR M‘ED Sl!lm TURN OFF CYCLOTRON. CT 4 SUMP 81°F
HEAT 4
EXCHANGER TO MED SCI AND CGC CORE CT4HISPEED
SP CONTROL
p STEAMSP 350sp
FANSP 4303
PUMP 14 EH 370°F TE49 CT4 SUMP 381 °F
Pump Selection U 1y 420°F
A
ON=P15
% Orr_pta ”
TE-A7
T) 459°F
] MED SCI RETURN
TE-14
HX feeds A1/A2, Med Sci and Cold Room Loop 1) B8°F
It doesnt feed the C or R Units CORE RETURN

o ] o ] o ] oo Lo oo ] cooomioo Jeonomes ] s

Requirements:
e Same as AHU
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Graphic M: Heating Hot Water Plant
(System2\Application View\Applications\Graphics\5102_Brehm\5102_HHW _Plant)

200.0°F HLSP " 11900°F Hx-15P
o0psi M 3 *To Boler B-384
Steam =1 1882°F 1652 °F Conlroller* 167.3°F
NO.
i i U i Ak
'S b b
MICHIGAN MEDICINE + HIHP-5 s
UNIVERSITY OF MICHIGAN Y 0 psi
* - 20.0 psi Max
onomp T Pl
T 150.6 °F 5 Reheat & East
oatun |EEEEEN 1999 MFFColIDT por
OA Enth o) 120psi 5hFIrColEN6
OFF 135psi 1stFIrCol 22
D i
4
5102 107 o }?.;‘_‘
0 f
Brehm Tower oMg ‘ ‘ 1204°F
y = Q== ULAM
4 < Vivarium
T 1996°F
] R— @,N_.
. =
Heating Hot o | | O e
Water Plant — Gt -
< 4 Perimeter
T) BISF
00ps @y
o
woMe 1673°F
- i@ » West
4 4 Perimeter
T) 1482F
21p8 | =
-
o M¢ 1677°F
i o 1 @‘ =¥ South
NC
¢ » Perimeter
T) 147°F

Requirements:

e Same as AHU
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Graphic N: Fuel Oil
(System3:Desigo Graphics\5109_CVC\5109_CVC_Generator_Fuel_Oil_System)

Underground Storage Tank Day Tanks Fuel Oil Delivery Pumps
Veeder-Root Controller Points Day Tank 1 Day Tank 2 Fuel Pump 1 Fuel Pump 2
7.504gal  UST Fuel Oil Level (11,873 Max Capacity No Fill Valve Manual No Fill Valve Manual No ManEIMS No MartaiMode
MICHIGAN MEDICINE Y
Normal UST Low Level Alarm Yes i Yes I Yes Yes
UNIVERSITY OF MICHIGAN [ERET Fil Valie Auto Auto Mode Auto Mode
Normal UST Overfill Alarm No Fill Valve Cpen No Fill Valve Open No Off Mode No Off Mode
o e
— Normal  UST Containment Leak Alam Normal 1 Fij| Falve Fault Normal  *Fil Valve Fault No Onin Auto No Onin Auto
]
Normal Sump Leak Alarm Normal Slow Fill Fault Normal Slow Fill Fault No On in Manual No On in Manual
OAEnth [REREIT
Normal Valve Box Leak Alarm Normal Low Level Alarm Normal Low Level Alarm Normal Motor Overioad Fault Normal Motor Overload Fault

Outdoor Fuel Line Leak
(Sensor in Generater Room)

Normal - veeder Root Comm Loss (5 min delay) 850%  DT-1Fuel Ol Level 650%  DT-2FuelCilLevel
Normal Containment Fuel Oil Present  Normal Containment Fuel Oil Present

Normal Normal High Level Alarm Normal High Level Alarm Pumps run when gens run and the daytank drops below 75% pump shuts off when it fills to 90%

Normal Emergency Stop

No Both Pumps Selected to Manual or Off
51 09 Normal Fuel Oil Panel Comm Loss - Inatek
Cardiovascular Center
Buildin
9 Generator E-Stop Buttons Overflow Tank
Generator 1~ Generator 2
Alarm Overflow Tank Fuel Present Low Float off QOverfiow Tank Return Pump Status
Status  ~#COM #COM
CVC Fuel Oll ot Generator 1 E-Stop Normal  Overflow Tank High Level 75% Normal Retum Pump Motor Overload Fault
GenSet1.2&3 Generator Warning ~#COM #COM
en et 1, off  Generator 2 E-Stop Normal Overflow Tank Pump Call 25% Normal Overfiow Tank Containment Float Tripped
Generator Alarm ~ Normal Normal
; . ) Yes Overflow Return Pump in Auta
Location: 1781 Generator Auo/Manual Mode ~ Auto Auto If any of the E-Stop points are on
then the corresponding generator
Fuel 0il D o
) “#OOM #OOM (s) WILL NOT START until cleared
in the field.
Issues with JACE, the six points above in #COM are also on EBI

Senves
CVC & UH Critical

[3/30/22 MES

Generator 1 Low Fuel Shutdown  Normal

Generator 2 Low Fuel Shutdown  Normal

Panel: 72?
Power: 277

DDC Panel

Loston su-oeN ke LNEN _ Fiooplen Il GencubEovtion | Wetvorkrser 8§ - § - J |

Requirements:
e Same as AHU
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Graphic O: Exhaust Fans
(System1:Desigo Graphics\5173_Childrens_and_Womens_Hospita\5173_EF_Summary)

Exhaust Fans
) RICU i
Isolation additional graphic Dock Link
oN EF-H1T  oN EF-H30 orF EF-43 off EF-44 off EF-42 ON EF-H46 ON EF-H58
oN EFH3  ON EF-H25
BMS SYSTEMS
FACILITIES ON EFH4 ON EF-H28 Kitchen .
UNIVERSITY OF MICHIGAN Mise
HEALTH SYSTEM ON EFH6 ON EF-H32 oN KEF-1 on KEF-2 ON EF-CR1on EF-H8
OA Temp o EFHT  ON EF-H33 on EF-H12 on EF-HA7 EF-H13  EF-H29
0A Hum ON EF-H15 ©ON EF-H38 ON EF-H41 oN EF-H64
OAEnth O 'EFHIG OV EF-HAD General
ON 'EF-H19 OV 'EF-H59 ov [EF-C1  ON 'EF-C2
ON EF-H20 ON EF-C3 ON 'EF-H10 on  EF-H14
Children's & Womens's Pharmacy FPD Virtual Network
Hospital oN | EF-Hot ON EF-H23 ON EF-HZ7 on EF-H29 on  EF-H24
Building E
ON 'EF-H22 ON |EF-H31 oN EF-H%5 ing Energy
Steam Sterile

ON 'EF-H34 oN EF-H45
ov EF-H35 on [EF-H7 bax.com

ON EF-H48 oN | EF-H50
o EF-631

Hazardous

med.umich.edu

Toilet

ON EF-H11 ON EF-H49 ON EF-H2 ON |EFE-H5 Simplex Points bms.med.umich.edu
Nomal  Normal EF-631

ON EF-H18 ON 'EF-H39

MRI Related Items
ON ' EF-H52
Look at EF H5 & EF H18 i you . : SthElos Root fia
ok EF-HES have muiiple RICU exhaust Location of EFs on either 13th or 5th Floors
alarms~check EF dampers—should
be closed. Located on the 13th floor roof
as Storeae Clothes I
oN EF-C4 on EF-H36 ON EF-H53 MNomaEF-H54
oN  EF-H51 NomalEF-H55 - NormaEF-H57 _

Requirements:
e Same as AHU
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Graphic P: Domestic Hot Water

(System1:Desigo Graphics\5173_Childrens_and_Womens_Hospital\5173_Domestic_ HW)

MICHIGAN MEDICINE

UNIVERSITY OF MICHIGAN
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QA Enth JEEELT
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DHWRCP-5
DHWR b1 ()

O

n Enable —

On Status

DHWRCP-4
DHWR- b1 (3)r

On Enab\ev

Cn Status

DHWRCP-3
DHWR )1 (3>
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DHWRCP-8
DHWR &

On Enable

On Status

Requirements:
e Same as AHU
230924-H

Last Revised Dec 2022

1405°F 836°F 136.9°F  B5.0psi
1342°F
T T i P
DHWRCP-6 U ;
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992°F | 2-400Z-2 119.1 °F | 5-8002
Normal ~ HWBP Alam
F CW Booster 907F | 2341 1029°F | 6-6002
131psi ~ Supply Pressure 65.0psi
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248 124F 126psi  Supply Pressure 862°F | 33912 1053 °F | 88002
HW " |
P T B Campus 1098°F  3-391-3 100.7°F ~ 9-800Z
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Graphic Q: Substation
(0316 University Hospital\0316_Elevation_SUB-5)

s T A small square should be placed behind the text containing the
=3 nives y Hospital\OS16_Elevation 3UB-3 - 0316 Elevatior -3 . . -
y . . 3 L circuit label. Animated Green or Red based on alarm status.
- Clicking on the square should navigate to the GUI page containing
all of the monitored data of the device.
SUB 6A SUBSTATION ) suB B
TRANSFORMER H SUB & H TRANS};ORMER
A
1QOP 4000 1aoP I
kW SCOM W #COM
T M I
V¥ ROOM 513 553 5-9.3 ey ¥ FCOM I
LS ATS 51 ATS5.17 ] aTsso L 12 L
= LS SWBD 2 RECPTBUS B& E RECPT BUS
0A Hum @ KW SCOM I KW FCOM I w‘: L I I ﬂ
O Enth v “scon ¥V #NAH :
10 200 12 200
0316 MAIN 523 563 TIE i 5141 MAIN
SRl Eapls A ER o <075 ECENE 3 s oo o - TR B
Building ’ A
i =00 I W I KW #C0M
V RCOM v ¥ #HaN
533 T- 6913 3-13-3
ATS 53 575 5.7 CVC-3 MCC A3 ATS 515
I I LTG BUS 6 & A-1 CRIT SWBD 2 I EMCC - CA-J I I
ww scou o scon | E
FCOM
¥ ECON ¥ 2COM
543 383 5123 5-16-1
DPH - B2 Spare MCC BA-3 Spare

SAMPLE ADDRESS FOR BUCKETS
51-5

University Hospital Floor Level
Bucket Position
Substation & (Numbar)

Clicking on the One Line link Clicking on the Floorplan link Add a link that
should navigate to the GUI page| |should retum to the GUI page | |should retum to the
with the one-line diagram for the |  |with the floorplan showing the | |GUI home page for
substation. substation. the facility.

Requirements:
e Left hand blue border shall include information on equipment, including location, areas served,
electrical & DDC panel information.
e Right hand blue border “Related Items” shall include link to related equipment (ie electrical
one-line associated with substation, etc).

e KW & Volts should be shown on main circuit breakers

e Amps should be shown on feeder circuit breakers

e Animate communication device and breaker to turn yellow with alarm

e Click thru breakers to display additional detail

e Graphic shall depict equipment with actual locations of all breakers
230924-H
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Graphic R: Electrical One-Line
(0316 University Hospital\0316_One-Line_SUB-5)

0316 University Hospital\0316_One-Line_SUB-5 - 0316 One-Line_SUB-5 4

" Eresker
"") Ereaker St

I XMFR Teenp
#COM

2COM

Duta

DIE e Map
Support Services
FPD Virtual Network,

Building En

Neot Emirgiency
#COM " " ATS Unknown

oatum  [ETES
» onent |
0316

University Hospital
Building

g

SUB-5
One Line Diagram

.
5
:

o

_i
|

Related ltems

5UB-5 Elevation

: | suB-5Eievation |
i mreh Eme scou e ey )
i = "" - —
ey #COM s
Clicking on the Elevation Replace this with a Floorplan | |Add a link that
link should return to the link that should retum to the should retumn to the
GUI page with the elevation| |GUI page with the floorplan GUI home page for
view for the substation. showing the substation. the facility.

Requirements:
e Left hand blue border shall include information on equipment, including location, areas served,
electrical & DDC panel information.
e Right hand blue border “Related Items” shall include link to related equipment (ie electrical
one-line associated with substation, etc).
KW & Volts should be shown on main circuit breakers
Amps should be shown on feeder circuit breakers
Animate circuit breakers and ATS icons to show switch position per legend
Animate breaker and ATS’s to turn yellow with alarm
Click thru breakers/ ATS’s to display additional detail
Right hand blue border “Related ltems” shall include link to related equipment (ie substation
associated with the electrical one-line, etc).
e The one-line schematic diagram loads should be replicated only as far as the first piece of
labeled power distribution equipment downstream of the labeled ATS.
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Graphic S: Detailed Electrical Information

(0316 University Hospital\0316_UPS1_B1H204)

The monitored analog data should be
displayed for all of the points called for
that type of device in DG-260913-H.

For automatic transfer switches, the
animated status of the ATS should be
displayed

0316 University Hospital 0316 UPS1_B1H204 - 0316 UPS1_B1H204

Srztam Hormal
EATON 0385
Internal
Fedundant CE
wilout SEM

[

University Hospital
Building

8|

The monitored digital data should be displayed
for all of the points called for that type of
device in DG-260913-H.

Color animation:

Red=Alarm, Green =Nommal State

The digital points should be grouped by
response category:

Trending Only, Trouble, and Alarm -

Each monitored device with 3-phase voltage

analog meters by line-to-line phase
ATS's should have both the Normal Utility and the
Emergency Generator voltages displayed.

u 5 The 50% (ie 12 o'clock) needle
measurement capability should have additional position should be 480 volts

The range should be 455 to 505 volts
using 5 volt increments.

Requirements:

Replace this with an
Elevation link that should
return to the GUI page
with the elevation view for
the substation containing
the device.

Add a link that should
retum to the GUI home
page for the facility.

e Left hand blue border shall include information on equipment, including location, areas served,

electrical & DDC panel information.

230924-H
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Applications Graphics
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Graphic T: OR Whiteboard
(System1:Desigo Graphics\5173_Childrens_and_Womens_Hospita\5173_OR_Whiteboard)

FACILITIES

BMS SYSTEMS

UNIVERSITY OF MICHIGAN HEALTH SYSTEM

C&W Hospital Operating Rooms

OR Front Desk (7:

Systems Monitoring (734) 936-7521

Requirements:

e Label OR’s with room number and OR# (ie OR-7).

e ORs shall be shown in red if any environmental data for that room is in alarm.
230024-H

Last Revised Dec

2022

Page 27 of 33

Legend
70.1°F T3°F 723°F T9°F 724°F 68.7 °F 68.4°F 68.7°F TAF . Unoccupied
46.9 %RH 435 %RH 408 %RH 382 %RH 406 %RH 46.0 %RH 455 %RH 46.4 %RH 45.0 %RH
226 ACH 258 ACH 210 ACH 210 ACH 212 ACH 247 ACH 252 ACH 334 ACH 315ACH Warning
0.053" 0.051" 0072" 0013" 0.074" 0.055" 0.067" 0.084" 0.151" . Alert
| Ll AP N = 1Y 1 RS N N g g Nrg|
o1 I = = = | = =] [= u] — = =] s =] | m T [mm] 0 0 ==
ZINT | \ f 071N 071 N 7N 71 NT 1 1 |
Q T ) ' ~ J ]_ ] [ow |
) OR-2 > OR-4 > OR-6 > OR-8 > OR10 - OR-12 > OR-14 OR-16 |
4719 4715 4629 4627 4623 4621 4611 4537 |
] 2 , g g . . ~ i
1 Lo [ | | [ L L ‘
g [ \ = i
N oD C N - L C
Y R _J R _° : 7 Jec__ 8 R. 8 _(BElil]
o) \ EFU— P U U Y N M \ N ) : )
=) 5
PR-1 OR-3 J L OR-5 OR-7 OR-9 OR-11 OR-13 OR-15 OR-17 OR-19 N IR-21 I
|4 4713 ’ 4602 | 4603 4.604 4605 | 4606 4501 4-503 4507 : 4511 1
| > ' Y z . A A C L A c ] Z Z ]J‘ i d ] C r}i
1Ml 14 A vl ] v P 'y vV TV V147
j [== A== -l | == [== [== == (== ] 53] = 1) [= &) ¥ = i} al |51 == ] | y/
z SY2 7)
-2 A b . - - ; . - ~ Y B
= g d (H F=LIVT | _ER L. = 1 IV|—=F I o Ll Wi N\l ‘1 T LAY
< . [ A o | = =i 1/ LE B i H Yl oM /
700°F 729°F 720°F 729°F T1F 728°F 713°F 701°F T3F 69.1°F 702°F
467 %RH 392 %RH 398 %RH 392 %RH 414 %RH 405 %RH 416 %RH 456 %RH 451%RH 481 %RH 486 %RH
232 ACH 234 ACH 254 ACH 251 ACH 246 ACH 244 ACH 238ACH 211 ACH 209 ACH 278ACH 210ACH
002" (X 0002 0.107" 0.062" 0093" 0072 0.008" 0.041° 0.082" 0.002"



http://www.med.umich.edu/facilities/plan/

MICHIGAN MEDICINE

UNIVERSITY OF MICHIGAN

2101 Commonwealth Blvd, Suite B
Ann Arbor, Ml 48105-5759
www.med.umich.edu/facilities/plan/

Graphic U: Operating Room

(System1\ApplicationView\Applications\Graphics\DesigoGraphics\5173_Childrens_and_Womens_Hospit

al\5173_OR-7)

P e LR CEETE T
i Retum Airflow
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i
i ]
BMS SYSTEMS Bl
FACILITIES ;
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=
=
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Z
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306 %RH
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UMHS Paging
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Children's & Women's AT, FPD Virtual Network
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Building Energy
i
Rm #4-603 -
0100 in H20
Positive Pressure B )
Environment
L umich.edu
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VAVS 4-5 - Related ltems
VAVR 4-3 s
TEMPERATURE  HUMIDITY - 7/‘74_ m
of 0 - =
Equipment Location S BHEHH Temperature Master H O-R. Critical Environmental Alerts
Rm 4A-500M SETPOINT ~ ROOM PRESSURE TO1'FSP st SelpoiforOverides Humidty ~ AirChangeRate  Room Pressure
01 O O . ' Vite | 356%RH 259 ACH 0.100in H20
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e BT

Requirements:

e Left hand blue border shall include information on room, including room number and use (ie
OR-7), equipment serving room (terminal VAV and AHU) and location of AHU.
e Right hand blue border “Related Items” shall include link to final control sequence as well as any
related equipment (ie AHU serving room, etc).
e Graphic shall depict equipment with actual locations of all components (ie sensors, etc).
e Show all equipment serving rooms as well as which rooms are served by which equipment.
e Show any pressure relationships (ie positive or negative pressure) with a directional arrow at the
doorway.
e Include text boxes with any special notes to the operator and any automatic setpoint adjustments
(ie discharge air reset, etc).
e Any points in alarm shall change color to yellow.
230924-H
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Graphic V: Pharmac
(System2\ApplicationView\Applications\Graphics\5388 West_Ann_Arbor_Health_Center\5388 Floor 1
Pharmacy)
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Requirements:
e Same as Operating Room
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Graphic W: MRI Room
(System3\ApplicationView\Applications\Graphics\DesigoGraphics\0316_UH\0316_Rooms\0316_Rm_B2B
202)

Exhaust Control
oN Masler Enable in kS
B»A | EF Sequence
-
Supply
BMS SYSTEMS A EF-BB202:A EE-BB0P-B [ Weatrer |
69 CFM |
UNIVERSITY OF MICHIGAN T OFF | StatSiop ON | Stasiop
HEALTH SYSTEM 101% Flow : 85°F _
OFF | Stalis ON | Stas
100% Fiow 5P I 3
OATemp [EkAS { Nomal ~ Alam Normal | Alarm
i
r b —
oAEnth [RTEN) g §15°F | B vomelExaust Aitow
~T-Stal for temperature = Standby EF Running
0 3 1 6 sefpoint adjustment (
. o ) located in control room. CHW Fiowffemp o FPD
University Hospital (SwichtoCly Wit
Building oS A
i Building Energy
R s | [ s |
Locations Koo i
T-Stat B2B202 BEF | Temperure sdl
Supply VAV 727 Fiflr Al
EF B2B202-A 31d FIr Roof
EF B2B202-B 3rd Fir Roof
Related ltems
Barcodes Supply Airflow Setpoints Temperature Control Points & Modes
EF BB02A 777 WRI Cooling Equip
EF B28202-8 777 TO0CFMSP  HeatngMaxSP HEAT  AcieMode 670°FSP  Conlrol Setpoint 680°F P Day Caolng Sefpont
TO0CFMSP  Heatig MnSP B75°F | ConlolTemperatre B50°F 5P Day Healing Sefpoint

HVAC Zone T00CFMSP  Active Min 8P
AC-11 T00CFMSP  CooingMinSP  700CFMSP  Active Max 5P HEAT  Aciive HigIClg Mode

T00CFMSP  Cooling Max SP
DAY | Occupancy Mode

Rooms Served
B2B202

Requirements:
e Same as Operating Room
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Graphic X: MRI Coolin
(System3\ApplicationView\Applications\Graphics\DesigoGraphics\0316_UH\0316_UH_MRI_B 5 Process
_CHW)
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Requirements:
e Same as Operating Room
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Graphic Y: Lab
(System3\ApplicationView\Applications\Graphics\DesigoGraphics\5109 _CVC\5019 _CVC_Rooms\5109 R
m_2A152K_EPLab1)
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Requirements:
e Same as Operating Room

230924-H
Last Revised Dec 2022 Page 32 of 33


http://www.med.umich.edu/facilities/plan/

2101 Commonwealth Blvd, Suite B
Ann Arbor, Ml 48105-5759
www.med.umich.edu/facilities/plan/

MICHIGAN MEDICINE

UNIVERSITY OF MICHIGAN

Graphic Z: VAV
(System1\Management View\Project\Field

Networks\5173_C&W_Panel_Siemens MOTT_12_AHU-H4-3\FLN_1\3-603_CT_SCAN)
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Requirements:
e Same as Operating Room
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