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WIRING/SCHEMATIC SYMBOLS
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RELAY — RELAY COIL

N.O. CONTACTS
N.C. CONTACTS

TRANSFORMER

THERMOSTAT, MAKE ON FALL IN TEMP.

THERMOSTAT/HUMIDISTAT/ MAKE ON RISE IN TEMP./HUMIDITY

FREEZESTAT, T'STAT, BREAK ON FALL IN TEMP.

FIRESTAT, T'STAT, BREAK ON RISE IN TEMP.

N.C. HIGH PRESSURE SWITCH

N.O. HIGH PRESSURE SWITCH

N.C. LOW PRESSURE SWITCH
N.O. LOW PRESSURE SWITCH

SWITCH — SWITCH

FLOW SWITCH
FLOAT SWITCH, BREAK ON RISE

FLOAT SWITCH, BREAK ON FALL

FUSE
SOLENOID

GROUND

RESISTOR

THERMAL SWITCH

PILOT LIGHT / STROBE

HORN / BELL

THERMISTER OR RESISTANCE INPUT

DRY CONTACTS OR PULSE INPUT

SELF—POWERED 0-10VDC INPUT

SEPARATELY POWERED 0—10VDC INPUT

24V COMMON JUMPER BAR, TERMINAL

FLOW/DIAGRAMITC SYMBOLS

S

vell ooostiallao

DIGITAL CURRENT SWITCH

ANALOG CURRENT SENSOR

GAUGE

WATER FLOW PADDLE SWITCH

DUCT HUMIDITY SENSOR

DUCT TEMP. SENSOR

IMMERSION SENSOR

AVERAGING SENSOR

OUTSIDE AIR SENSOR

FLOW METER

WALL SENSOR

WALL CO SENSOR

THERMOSTAT

FIRESTAT

FREEZESTAT

3—WAY ELECTRIC VALVE

2—WAY ELECTRIC VALVE

%g% = 0 0 v —

ELECTRIC DAMPER ACTUATOR

N.C. CONTROL DAMPER

N.O. CONTROL DAMPER

DRY MEDIA

DIFFERENTIAL PRESSURE TRANSDUCER

WET MEDIA

DIFFERENTIAL PRESSURE TRANSDUCER

AIR FLOW MONITORING STATION

POTENTIOMETER

ELECTRIC HEATER

Title

Symbols

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

45150 Business Court
Suite 100
Sterling, Virginia 20166

engineered Tel. E7O3g 471-6310

services inc Fax (703) 471-3919
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 1.1 Symbols




ROOF

ELEC. RM. 7.06.01 (T%H]ﬁ) A506 A 5038
U P P E R C O N C O U R S E TEF-A16 TEF-A22 TEF-A21 TEF-A20 TEF-A15 TEF-A14 TEF-A12 TEF-A11 TEF-Af0 | POWER FROM CKT. $23 RP_UCA : : gggg 2 ggg‘é
A 504A A 500A
e Uu UQ ULL UQ UQ J)Q J)Q J)Q UQ @ ASHB. A S00B %
RAVENS _MC_QUAD_A_2 RAVENS _MC_QUAD_A_1 CHA s st -
U |D P ER T Trvoree TEF-A17 (VP 1) sogn A 511A | TEF-AB TEF-A19 ELEC. RM. 6.13.03 TEF-B11 (. §) TEF-B20 TEF-B21 TEF-B26
| = | = L U u N A U U U POWER FROM §23 RP_USB U U g g}gz g g%
SU|TE LE\/EL ( ( .| @ 22833 ﬁg}gg CJ’ @ B 5168 B 518A EJ/ ~——
COMM 2 COMM 2 A 510A B 516A B 5188
LOWER SUITE LEVEL ( /
| ELEC. RM. 5.10.02 AHU-1
_ b3 920
CLUB LEVEL o i =k
3 | = |E
. VF_26A_B s
P— [ b3 867 | -
| \ = i
PRESS LEVEL A
— \_
FAMILY TOILET
MA' N CONCOU RSE 2.54.04 CONCESSION 2.01.02 FOOD PREP. 2.01.04 WOMEN'S RESTROOM 2.02.04 CONCESSION 2.04.01 FOOD PREP. 2.04.03 & ADJACENT ROOM MEN’S RESTROOM 2.05.01
CUH-101A CUH-101B CUH-1028 CUH-102A CUH-103A CUH-1038  CUH-103C  CUH-103D CUH-104A CUH-1048
2.02.03
= 2 a | le=lal| @ |lalal@=||la @
MEN’S RESTROOM 2.13.01 FOOD PREP. 2.12.01 CONCESSION 2.12.02 FOOD PREP. 2.10.01 MEN'S RESTROOM 2.08.01 WOMEN’S RESTROOM 2.07.01
CUH-112A CUH-1128 CUH-1118 CUH-111A CUH-1088 CUH-108A CUH-105B CUH-105A
=) == | | [=) & & i & [E] & [E]
4 J
) o /
_/
N S E R\/| C E LE\/E |_ RAVENS_CHW_PUMPS HW-1 HW-2 FIELD_HEATING Title
VF_9 b3 814 b3 814 b3 814 b3 810 FIELD MAINTENANCE RAVENS QUAD A
b3 867 ) ELEC. RM. 1.12.01 BACnet Topo|ogy
- o = M=1™ e TEF-A1 A3 Project/Location
a7 I E = 1 E = . M&T BANK STADIUM (RAVENS)
D A S S 1 E S JL X MARYLAND STADIUM AUTHORITY PROJECT
45150 Business Court
Suite 100
L Sterling, Virginia 20166
NOTE: engineered Tel. E703g 471-6310
% RAVENS_MC_QUAD_A_1: 120 OHM END-OF LINE RESISTOR AT VF_26A_B (b3 867) & AT CUH—500B (AT THERMOSTAT). Services Inc Fax (703) 471-3919
C 22 AWG TWISTED SHIELDED PAR = & 3 RAVENS_MC_QUAD_A_2: 120 OHM END—OF LINE RESISTOR AT TEF-A3 (BACnet RELAY) & AT CUH—112A (AT THERMOSTAT). PM: EK Engineer: BH
— Asbuilt Job # Dwg. Name
11/22/10 |4828 | 2.1 RAVENS_QA_BACnet_Topology
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CUH-4

TEF-B15 TEF-B16 TEF-B18 TEF-B19 TEF-B22 TEF-B14 TEF-B17 TEF-B23 TEF-B24 EaEng.RRgﬁozjzg:%z- #23 RC-UcB (TYP 11) Eg)g?z Eggé'%

UPPER CONCOURSE T I I ITITCIT o 2B,
RAVENS_MC_QUAD_B_2 RAVENS_MC_QUAD_B_1
UPPER T T,
SUITE LEVEL %’ = 'E% %’ = *E%
LOWER SUITE LEVEL
CLUB LEVEL D e : £
g | FLEC R 22004 F VI;_3278%7B g ﬁrﬁ :vg

PRESS LEVEL

N

MAIN  CONCOURSE

MEN’S RESTROOM 2.26.01

FOOD PREP. 2.25.04 CONCESSION 2.25.01

FOOD PREP. 2.24.05 CONCESSION 2.24.01

WOMEN'S RESTROOM 2.22.01

CUH-1258

@ TEF-B13

CUH-125A

=

5

CUH-124B

=

CUH-124A

TEF-B27 @

! Sie

CUH-123B

=

CUH-123A

=

CUH-121B

@ TEF-B12

CUH-121A

=

Jl

Jl

Jl

WOMEN'S RESTROOM 2.15.01

CONCESSION 2.16.01 FOOD PREP. 2.16.02

I E

MEN’S RESTROOM 2.17.01

« CUH-114A  CUH-1148 CUH-115A CUH-1158 CUH-117A CUH-117B
| Scmm%m | J-@L J-@L J-@L J-@L J@L J L J@L J/
VF_11_12_13
™ SER\/|CE LE\/EL — MANTENANCE SHOP 1.18.02 fitle RAVENS QUAD B
HEATING_BYPASS
EB o éAL;Ig Bl TEF-B7 TEF-B8 BACnet Topology

j )

) A
(,_

c B

KEYPLAN

22 AWG TWISTED SHIELDED PAR = &3

NOTE:

X RAVENS_MC_QUAD_B_1: 120 OHM END-OF LINE RESISTOR AT VF_27A_B (b3 867) & AT CUH-526A (AT THERMOSTAT).
RAVENS_MC_QUAD_B_2: 120 OHM END-OF LINE RESISTOR AT TEF-BB (BACnet RELAY) & AT SCOREBOARD_EAST (b3 867).

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

ES|

engineered Tel.

45150 Business Court
Suite 100
Sterling, Virginia 20166

E703g 471-6310

services inc Fax (703) 471-3919
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 2.2 RAVENS_QB_BACnet_Topology




ROOF

Eﬁérz*ﬁoﬁ%ﬁ #28 RC_UCC U%Hﬁ) g gg;A g 2%?,2
U P P E R C O N C O U R S E TEF-C6 TEF-C3 TEF-C16 TEF-C21 TEF-C17 TEF-C10 TEF-C18 TEF-C8 TEF-C7 TEF-CI1 . A ¢ sah ¢ soen
T I I I g 5 i,
v +
U P P ER RAVE:IS_MC_QUAD_C_Z RAVE:IS_MC_QUAD_CJ TEF-C12 (%JE - - TF-c20 ELEC. RM. 6.41.02 12 ((#L" ) s 0 sim o013 " -
. . C 5388 C 535A
U = e A T D 5458 D 5424
SUITE LEVEL [ = -@:* [ = -E: T o i 18 =TI T i 18 T

COMM 2 COMM 2 C 536A D 543 D 540B

LOWER SUITE LEVEL

\_

(

CLUB LEVEL

ELEC. RM. 4.37.03

TEF-C14
——)

—

PRESS LEVEL

VF_28A_B
b3 867

LIl

AHU-3
b3 920

U

"’"(""l"""

—
o
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MAIN  CONCOURSE

FAMILY TOILET

2.27.03 WOMEN'S RESTROOM

2.29.01

CONCESSION 2.30.01 FOOD PREP. 2.30.05

FOOD PREP. 2.31.02 FOOD PREP 2.31.01

MEN'S RESTROOM 2.32.01

CUH-128A

TEF-C4

CUH-1288

J

RESTROOM
2.39.04

CUH-129A

=

CUH-1298

=

CUH-130A

=

CUH-1308

=

CUH-132A

=

CUH-132B

=

TEF-C2

A

5

A

j

7

MEN'S RESTROOM 2.40.01

CONCESSION 2.38.01 FOOD PREP. 2.38.03

WOMEN'S RESTROOM 2.37.01

FOOD PREP. 2.35.03

CUH-138B

CUH-138A

SCOREBOARD_WEST E]

b3 867 TEF-C15

=

=

CUH-139A

=

CUH-1398

=

CUH-136B

CUH-136A

=
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TEF-C3
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22 AWG TWISTED SHIELDED PAR = ¢ 3

NOTE:

X%  RAVENS_MC_QUAD_C_1: 120 OHM END-OF LINE RESISTOR AT AHU-9 (b3 920) & AT CUH-527B (AT THERMOSTAT).
RAVENS_MC_QUAD_C_2: 120 OHM END-OF LINE RESISTOR AT RAVENS_MC_QUAD_B_2 (BCX1-CR) & AT SCOREBOARD_WEST (b3 867).

Title

RAVENS QUAD C
BACnet Topology

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

45150 Business Court

Suite 100

Sterling, Virginia 20166
engineered

ineered Tel. (703) 471-6310
services Inc

Fax (703) 471-3919

PM: EK Engineer: BH

Asbuilt
11/22/10

Job #
4828

Dwg. Name

2.3 RAVENS_QC_AHU__Add_Bac.




ROOF

UPPER CONCOURSE

TEF-D2

TEF-D3

TEF-D6

TEF-D7

TEF-D8

TEF-D9

TEF-D10

TEF-D11

TEF-D16

AN
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N

N

N

N

N

ELEC. RM. 7.48.02
POWER FROM CKT. #37 RP_UCD

CUH-§

(TYP. 10) D 547 D 550A

-

N

N

=

D 5488 D 551B
D 548A D 551A
D 549 D 553B
D 550B D 553A%

RAVENS_MC_QUAD_D_2

UPPER f
SUITE LEVEL {1

. d
* 0
COMM 2

RAVENS_MC_QUAD_D_1

o] :i <
COMM 2

LOWER SUITE LEVEL

ELEC. RM. 4.44.02
TEF-D15 = (8
CLUB LEVEL . y = ™
208 | | b3
( [ b3 867 % ' g
- TEF-D1 ~
PRESS LEVEL L 7 <
MA' N CONCOU RSE CONCESSION 2.53.01 FOOD PREP. 2.53.02 MEN’S RESTROOM 2.52.01 STORAGE 2.50.02 CONCESSION 2.50.01 WOMEN’S RESTROOM 2.49.01
CUH-152A CUH-1528 CUH-151A CUH-151B CUH-150B CUH-150A CUH-148B CUH-148A
= = B [w] [ [E] =] = =) (=] |5
WOMEN'S RESTROOM 2.42.01 CONCESSION 2.43.01 FOOD PREP. 2.43.03 MEN'S RESTROOM 2.44.01
CUH-141A CUH-141B CUH-142A CUH-142B CUH-144A CUH-1448
N\ L %
o _/
/)
N Title
RAVENS QUAD D
@ AHU Addition to BACnet Topology
Project/Location
M&T BANK STADIUM (RAVENS)
] A MARYLAND STADIUM AUTHORITY PROJECT
45150 Business Court
s Suite 100
_J‘:' E I Sterling, Virginia 20166
NOTE:

C B
KEYPLAN

22 AWG TWISTED SHIELDED PAR = &3

X% RAVENS_MC_QUAD_D_1: 120 OHM END—OF LINE RESISTOR AT TEF-D1 (BACnet RELAY) & AT CUH—553A (AT THERMOSTAT).
RAVENS_MC_QUAD_D_2: 120 OHM END-OF LINE RESISTOR AT RAVENS_MC_QUAD_D_2 (BCX1-CR) & AT CUH-141A (AT THERMOSTAT).

engineered Tel.

E703g 471-6310

services inc Fax (703) 471-3919
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 2.4 RAVENS_QD_AHU__Add_Bac.




NEW 18" X 12" PANEL

) oo @
[®
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[® RAVENS_CHW_
PUMPS
O
@) b3 814 ® 0
o
©
' @
§ @
@
_ @o
3
of O Jo
EXISTING TRANSFORMER FOR
X—1 h CONTROLLER OUTPUTS AND

bd 814 POWER FEED

Tag Qty Mfg. Model Description
RAVENS_PUMPS 1 |Andover b3 814 BACnet local controller
1 |Hoffman HC18124P Nema 1 hinged Cover enclosure w/ backplate
Title
RAVENS PUMPS PANEL
Located in Ravens Field
Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

45150 Business Court
Suite 100
Sterling, Virginia 20166

engineered Tel. (703) 471-6310
services INC Fax

703) 471-3919

PM: EK

Engineer: BH

Asbuilt

Job # Dwg. Name

11/22/10 |4828 | 3.1 Ravens_Pumps_Panel




TO FIBER TO ETHERNET CONVERTER

NEW 20" X 18" PANEL T
[© o]
24VACTO —— YR
RAVENS_MC_QUAD_X_# (bCX1) s—’:\;ﬁ% '0) T
— T 000000000001 | —BLK
@ @_/ [o o]
ElR RAVENS_MC_quap_x_1 ||
ol o bCX1 °
@ [e]
i 8 [ ]
RS232 SHLD | @
¥ 120 VAG N  HMNE
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[ ]
H¢
@ L 000000000001 | @ 120 VAC N}
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B RAVENS_MC_QuAD_x_2 |l ]
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:
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(Typical for 4)
{ Tag Qty. Mfg. Model Description
RAVENS_MC_QUAD_X # 2 |Andover bCX1-CR-32 BACnet controller/router
1 [Kele RET2018ULP Controls enclosure, w/ perf panel
1 |Kele PRK Panel receptacle assembly
2 |Panduit F1X3WH6 w/ CIWH6 1" wide wire duct
X1 1 |Veris X050CBA Control transformer,120/240/277/480V~24V, 50VA
Title
—~_ RAVENS UPPER SUITE BCX PANEL
120VAC POWER FROM UPS Typical for 4 (Quads A — D)
Project/Location

M&T BANK STADIUM (RAVENS)

LOCATED IN OR NEAR THE FOLLOWING ROOMS WHERE NETWORK ACCESS IS AVAILABLE: MARYLAND STADIUM AUTHORITY' PROJECT

T.V./AV. 6.03.09 (QUAD A)

TV./AV. 6.24.11 (QUAD B)
T.V./AV. 6.30.10 (QUAD C)
TV./AV. 6.51.10 (QUAD D)

45150 Business Court
Suite 100
Sterling, Virginia 20166

engijneered Tel. 2703; 471-6310

serwces inc Fax (703) 471-3919
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name

11/22/10 |4828

3.2 RAVENS_Upper_Suite_BCX_P.



NEW 26" X 20" PANEL
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24 VAC TO

120 VAC
FIELD_HEATING (b3 810) G N H
’] I
o=
AR S
of O Jo i
X-1
0 0
-/
Tag Qty. Mfg. Model Description
FIELD_HEATING 1 |Andower b3 810 BACnet local controller
" 1 |Andover xP AO2 Expansion Module
1 |Kele RET2620 Controls enclosure, w/ perf panel
1 |Kele PRK Panel receptacle assembly
2 |Panduit F1IX3WH6 w/ CIWH6  |1" wide wire duct
X1 1 |Veris/ITAC T-208 Control transformer,120V~24V, 100VA

Title

RAVENS FIELD HEATING PANEL
Located in Field Maint. Rm. 1.12.01

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

45150 Business Court
Suite 100
Sterling, Virginia 20166

engineered Tel. 2703; 471-6310

11/22/10 |4828

services in¢ Fax (703) 471-3919
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name

3.3 RAVENS_Field_Heating_Panel



NEW 16" X 12" PANEL

120VAC
FROM X—_1 OEJT '_|'0 X-1
2le0e||9 ElEzzZElE=>
TB-1
o000 |00 oo ool
DEVICES IN
24VAC 120VAC

MMM

HEATING_BYPASS_VALVES

b3 867

@002

TO VALVES V-1, V-2, V-4

14 Q|
13

@CcoM © 12 O
@coM O 11

12 24V
12 24V

7.
]
6 of
5 O

@ ¢ 10 &

1]

TO CONTROLLER

NEW 50 VA TRANSFORMER FOR

CONTROLLER OUTPUTS AND q

bd 867 POWER FEED

(b3 867)
Tag Qty. Mfg. Model Description
HEATING_BYPASS_VALVES | 1 [Andover b3 867 Bacnet terminal controller
1 |Hoffman HC16124P Nema 1 hinged Cower enclosure w/ backplate
1 [|Veris/TAC XO50CBA Control transformer, 50 VA, w/ circuit breaker
- |Kele DIN-3F DIN Rail
1 [Panduit F1X3WH6 w/ C1WH6 1.26"W x 3.12"H wire duct w/ cover
TB-1 - [Phoenix UKS5 series terminal blocks & accessories
Title
RAVENS

HEATING BYPASS VALVES PANEL

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

ES|

engineered Tel.

45150 Business Court
Suite 100
Sterling, Virginia 20166

E703g 471-6310

services in¢ Fax (703) 471-3919
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 3.4 RAVENS HEATING BYPASS P.




NEW 26" X 20" PANEL

@ OO0 000000000 @
QX_AHU# ®o
R =
b3 920 ®o
] | — | ®o
@o
: @o
. =3
@ o
@
| - ®e
@
m @0
@
@
Bl ° loooo0004000 d
DC-PS ( )
D?g 24VAC  120VAC SWITCH
Q ig DEVCES  OUT N o] O |o @ .
§+® D(D|D] |0]D|0| (0(0|D|D[D|D)]
B X-1 FUSE
SISIS) SSS_SSSSSS O .
X-1  FROM T0 0 0
SWITCH )

LOCATED NEAR EXISTING JOHNSON AHU CONTROLLER

SWITCHED 120VAC TO QX_AHU# (b3 920) DEVICE

24VAC TO QX_AHU# DEVICES

JOHNSON EXISTING TB SEE DRAWING 5.1

120 VAC
GNH
TB-1
=m
AR 5
-
SWITCH
of O |o Lo
—N
ChH| ruse
X-1 o
[
0 0 L
(Typical for 5)
Tag Qty. Mfg. Model Description
QX-AHU# 1 |Andover b3 920 BACnet system controller
1 |Kele RET2620 Nema 1 enclosure, with panel plate
1 |Kele PRK-FS Panel receptacle & disconnect
2 |Kele GF-1S Fuse 1 amp slow-blow
DC-PS 1 [Kele DCP-1.5-W 24VAC~24VDC Power Supply
1 |Kele DIN-3F DIN Rail
2 |Panduit F1X3WH6 w/ CIWH6  [1.26"W x 3.12"H wire duct w/ cover
X1 1 |Veris/ITAC T-208 Control transformer,120V~24V, 100VA
TB-1 - |Phoenix UKS5 series terminal blocks & accessories
Title

Typical VAV AHU Panel

Typical for AHU—1 through 4 & 9

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

ES|

engineered Tel. 2703; 471-6310

45150 Business Court
Suite 100
Sterling, Virginia 20166

services in¢ Fax (703) 471-3919
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 3.5 Typical VAV AHU Panel




NEW 12" X 12" PANEL

(—®®®®®
VF_#
[ b3 867 j
@) O
\—®®®®®
ol O Jo
X-1

NEW 50 VA TRANSFORMER FOR

4— CONTROLLER OQUTPUTS AND

b3 867/ POWER FEED

Panels Panel Location Lewel
VF-9 North Mech. Rm. A Senice - A
VF-26A & B Electric Room Press-A
VF-27A& B Electric Room Press-B
VF-28A & B Electric Room Press-C
VF-29A & B Electric Room Press-D
Typical of 5 Panels
Tag Qty. Mfg. Model Description
VF_# 1 |Andover b3 867 BACnet terminal controller
1 |Hoffman HC12124P Nema 1 hinged Cover enclosure w/ backplate
X1 1 [|Veris/TAC XO50CBA Control transformer, 50 VA, w/ circuit breaker

Title

RAVENS TYPICAL VF UNIT PANEL
(Typical of 5 Panels)

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

ES|

engineered
services inc

45150 Business Court
Suite 100
Sterling, Virginia 20166

Tel. (703) 471—6310
Fax (703) 471-3919

PM: EK

Engineer: BH

Asbuilt Job #
11/22/10 |4828

Dwg. Name
3.6 RAVENS_VF_UNIT_Panel




Panels Panel Location Lewel

VF-11,12,13 South Mech. Rm. B Senice - B
NEW 16" X 12" PANEL
(o) B @
§| VF_11_12_13
:g q b3 804 Ol
3 o
(o]
(o]
®| 9 ol|®
o (o]
o o
B o
Tag Qty. Mfg. Model Description
VF_11_12_13 1 |Andover b3 804 BACnet local controller
1 [Hoffman HC16124P Nema 1 hinged Cover enclosure w/ backplate
x1 1 [Veris/TAC X050CBA Control transformer, 50 VA, w/ circuit breaker
Title
RAVENS
VF—-11,12,13 PANEL
0 Project/Location
M&T BANK STADIUM (RAVENS)
NEW 50 VA TRANSFORMER FOR MARYLAND STADIUM AUTHORITY PROJECT
h CONTROLLER OUTPUTS AND

bS 804 POWER FEED

45150 Business Court
0 0 Suite 100
Sterling, Virginia 20166

engineered Tel. 2703; 471-6310

services in¢ Fax (703) 471-3919
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name

11/22/10 (4828 | 3.7 RAVENS_VF_11_12_13_Panel



NEW 26" X 20" PANEL

[0
% HVU—#
[

b3 814

@o
@o
@o
@ o

©0 O O

xP U4

24VAC  120VAC O
DEVICES  OUT IN 0

SWITCH
| e (Y
FUSE
O (1Y)

TB~1 X-1

i
S

X-1 FROM TO
SWITCH

~

J

PANEL LOCATED NEAR EXISTING JORNSON HVU PANEL

NEW DEVICES/PARTS INSTALLED
IN EXISTING HVU PANEL

S ICIEEA
Helie anle|

SWITCHED 120VAC

24VAC TO HVU-# (b3 814) & DEVICES

120 VAC
GNH

o / \ o oEo )%
XD—1 o NI WIS TB-1
g Q
O Q
O ESEE
= 2
E3omazme Bﬁ'w
|—|—|—|—|—|—|2nu@|- H 15V o
[e] o
=<—=< =wm
AR I
Vs
SWITCH
of © Jo Lo
—N
Y1 Gh | Fust
- 6]
1LOF
0 0 L
(Typical for 2)
Tag Qty. Mfg. Model Description
HVU-# 1 |Andover b3 814 BACnet local controller
" 1 |Andover xP U4 Expansion Module
XD-1 1 |ACT EPC2GFSB Analog Current or Voltage Input to Pneumatic Output including Fail Safe
1 |Kele RET2620 Nema 1 enclosure, with panel plate
1 [Kele PRK-FS Panel receptacle & disconnect
2 |Kele GF-1S Fuse 1 amp slow-blow
- |Kele DIN-3F DIN Rail
2 |Panduit F1X3WH6 w/ CIWH6  [1.26"W x 3.12"H wire duct w/ cover
X1 1 |Veris/TAC T-208 Control transformer,120V~24V, 100VA
TB-1,2 - |Phoenix UK5/UTTB series terminal blocks & accessories

Tit
: NEW HVU—# Panel
(Typical for 2: HVU—1 & 2)
Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

ES|

engineered
services inc

45150 Business Court
Suite 100
Sterling, Virginia 20166

Tel. (703) 471—6310
Fax (703) 471-3919

PM: EK

Engineer: BH

Asbuilt Job
11/22/10

4828

# Dwg. Name
3.8 HWU-1 & 2 Panel




FRONT OF ENCLOSURE

NEW 12" X 12" PANEL

INSIDE ENCLOSURE

TS-1

— 1
— 1

MM

SCOREBOARD_X
[ b3 867 j
O o

2022

NEW 50 VA TRANSFORMER FOR

CONTROLLER OUTPUTS AND q

b3 867/ POWER FEED

Typical of 2 Panels

Tag Qty. Mfg. Model Description
SCOREBOARD_X 1 |Andower b3 867 Bacnet terminal controller
1 |Hoffman HC12124P Nema 1 hinged Cover enclosure w/ backplate
TS-1 1 |TAC TTS-SD-LCD-1 Smart Sensor w/ LCD
X1 1 |Veris/TAC X050CBA Control transformer, 50 VA, w/ circuit breaker
Title

RAVENS Scoreboard EFs Panel
(Typical of 2 Panels, EAST & WEST)

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

ES|

engineered Tel.

45150 Business Court
Suite 100
Sterling, Virginia 20166

E703g 471-6310

services inc Fax (703) 471-3919
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 | 3.9 Ravens Scoreboard EFs Pnls




%
NO

. % % @
NO NC NC
WAREHOUSE [A] WHGwS—F
— 1F
> PGWPA=C 00|  g1ycoL 6LYCOL eLYCOL [po] PEWP2=C < g ycoL
CPeWPAA_[A]  PUMP PUMP PUMP [A]FWP2-A > PUMP
S —SPIc [ RS o] POWP-4 POWP-3 PGWP-2 PGWP-1
S VD SPEED [A0)
[Do] PGHPIV=C < [Do] PaWPV=C <
__FD —] & 3 2L [o]Pewrav=s > B\ [P Pewpiv=s >
GLycoL > Fovia—C_{no]
PUMP CFN3=5 0] % % CFOViZ=s {0] %
SGWP-2 VFD NC NC NC
4@_& )_ = = [AI—mF > = A& >
[Do] SEWPV=C <
[ sowevs>
o |
[
= EVAP. EVAP. EVAP.
ORIOLES [po[—Fovi—c < ) ) )
BASEBALL STADIUM | ORSCWS~F > g 2] o NO. 3 No. 2 | [oo) NO. 1 | [o0]
. o [DI]_Fovis >
U e
VFD
6LYCOL
PUMP
SGWP—1
ZXD ZXD ZXD
() [¢) ()
e [0 EVaFrv=S (D EviFev=s >
{ VFD_FEEDBK.|
RAVENS s (o] >_Fove=c_{o0]
FOOTBALL STADIUM % % Fovs—s D] % %
NO NC NC NC
X0 X0 FO7=C_[oo] 87— 2_FOB=C o] 3]
o, o,
— [N RS
-
CRAGGR-T | A] k= == ] [A] RAVGST >
\ ECM—7/B: CHILLER REPLACEMENT
R~ FCM—-7D: VARIABLE CHILLED WATER DISTRIBUTION
CONTROL VALVE
Title
z EXISTING z EXISTING z EXISTING %XD GLYCOL Do~ WP3-C < @ivcoL o~ WP—C < g ycoL [po[—WPT=C_< CHW GLYCOL FLOW DIAGRAM
[DI]_RTMCV=s > PUMP PUMP [N WP2-A_ >  PUMP
WP-3 Dl wess >  We-2 D wrzs >  WP-1 [ WS Project/Locati
GLYCOL 6LYCOL 6LYCOL CIm:. 22 o] o] reject/Location
PUMP PUMP PUNP M&T BANK STADIUM (RAVENS)
ToWP—3 TOWP—2 TOWP—1 2\/[ ] [Do[WPR=C < 2 2\ L[ WPV=C < MARYLAND STADIUM AUTHORITY PROJECT
JWL > 25150, Business Court
(DI TGWP3=5 > (DI TeWPZ=5 > [0 TewPT=5 > nJLLu Sterling, Virginia 20166
A BRT = - "
A] (== engineered Tel. (703) 471-6310
? services INC Fax (703) 471-3919
-||u||— < PM: EK Engineer: BH
CIBT=W_| A Asbuilt Job # | Dwg. Name
11/22/10 |4828 | 4.1 Glycol_Flow_Diagram




= EXISTING WIRING

_______ = NEW WIRING

[F] = TERMINATION NUMBER AND SYMBOL

EXISTING TRANSFORMER

TERTIARY GLYCOL WATER PUMP 1 CURRENT (TGWP1-A)
TERTIARY GLYCOL WATER PUMP 2 CURRENT (TGWP2-A)
TERTIARY GLYCOL WATER PUMP 3 CURRENT (TGWP3-A)
TERTIARY GLYCOL WATER PUMP 1 STATUS (TGWP1-S)
TERTIARY GLYCOL WATER PUMP 2 STATUS (TGWP2-S)
TERTIARY GLYCOL WATER PUMP 3 STATUS (TGWP3-S)
RAVENS TERTIARY MIXING VALVE STATUS (RTMCV-S)

ECM—7/A: CHILLER PLANT OPTIMIZING CONTROLS

= RAVENS_CHW_PUMPS
Urew o b3 814
- HNEUT § () M
< 1[C]
HHoT| S NO
NC
* @21
- NO
SHLD @ |3 _":Q
=3 INO |
RET
| RET | NC
INt @14 [
IN2 NO
RET |y
N3 |E
e | Bm |
ReT |EH o) | 1|
N5 |l TER. MXNG | © oD
o |CM VAVE CIRL . +
] {0
N8 @°l 7 [
p— Grlqn
SPWR @o| o
e | 8 [ V]
| RET | GND
IN9

TERTIARY GLYCOL
WATER PUMP # CURRENT (TGWP#—A)
INPUT #

TERTIARY GLYCOL
WATER PUMP # STATUS (TGWP$-S)
INPUT #

TYPICAL PUMP CURRENT AND STATUS WIRING
(SEE CONTROLLER FOR INPUT DESIGNATIONS)

RAVENS TERTIARY MIXING VALVE CONTROL (RTMCV-C)

V-1
L L LTI/ O WPUT | pavENS TERTIRY NIXNG VALVE
L .10O INPUT
He— — —- _
1200 N¥=-—-—- el
L o=
ES,
RAVENS TERTIARY MIXING }— —-—- o}~
VALVE STATUS (RTMCV-S) , . _ . _ . He |_.—|
NPUT §7
Title
RAVENS CHW PUMPS
Hardwired Points
Project/Location
M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT
45150 Business Court
Suite 100
Sterling, Virginia 20166
engjneer_ed Tel. (703) 471-6310
Tag Qty. Mfg. Model Range Description services INnC Fax (703) 471-3919
V-1 1 |TAC See schedule 2-10wdc 2-way 120V modulating non-spring return butterfly valve
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name

11/22/10 |4828 | 4.2 RavensPumpsWire




BYPASS VALVE
BYPASS VLV.

TO/FROM HEATING PLANT
HWR HWS

ECM—8E: HEATING CONTROLS UPGRADE AT RAVENS STADIUM

o
iR
ﬁ

= HWS

TO/FROM FIELD

=2 HWR

%@
P-1
{
-
N - "
L 1] i

HEAT EXCHANGER PRI._RETURN

Title

FIELD HEATING UPGRADE
Flow Diagram

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

ES|

engineered Tel.

45150 Business Court
Suite 100
Sterling, Virginia 20166

E703g 471-6310

services inc Fax (703) 471-3919
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 4.3 RAVENS_Field_Heating_Flow




FIELD HEATING PRI. SUPPLY TEMP. (TS-1) $—
FIELD HEATING PRI. RETURN TEMP. (TS-2) $—
PRIMARY PUMP 1 STATUS (CS-1) =—
PRIMARY PUMP 2 STATUS (CS-2) =

[F] = TERMINATION NUMBER AND SYMBOL

= EXISTING WIRING

= NEW WIRING

ECM—8E:

(]
=] =Z| =] =Z|= I=|=] =]
o|°|r> o|°|<'> o|°|o o|°|r>
I
T

r L
!_Il\_. ................. _|
|| F'=  FIELD_HEATING
[ ——
| o], 65 870
Lo TS e punp 1 | 1
~—-Hror| & PR /s
Lt | pRLPUMP 2 | 2
- s/5
SHLD ©
..... HRET
j.: ..... EiaT © |4
p THY2 e on
o gylials |
......... H N3 g
......... L |N4 E-
g PP —HReT |CH © (NC
| RET | oy 5 [C]
IN5 |l NO
IN6 |- ® [ INC]
] e
INg @7 ]
— NO
SPWR © [ e
| RET | [NO |
IN9
XPAO2 o [, EG‘I’
BYPASS VALVE N[
© |2Fy
ND

N
PSR

— + BYPASS VALVE
4 - (-20m)

HEATING CONTROLS

UPGRADE AT RAVENS STADIUM

L1 L2 L3
d |
[ G R NN
Mo [ &
oLs
o H ™ [ |___
iy B [T S o B
Rx

R1: PRI PUMP 1 FROM OUTPUT # 1
R2: PRI. PUMP 2 FROM OUTPUT # 2

TYPICAL FIELD HEATING PRIMARY PUMP BAS INTERLOCK WIRIN

TYPICAL FOR PRIMARY PUMPS 1 & 2

- FIELD HEATING PRI. PUMP STATUS

CS—1: PRI. PUMP 1 TO INPUT # 3
CS-2: PRI. PUMP 2 TO INPUT # 4

Title
FIELD

HEATING UPGRADE

Hardwired Points

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

ES|

45150 Business Court
Suite 100

Tag Qty. Mfg. Model Range Description Sterling, Virginia 20166
TS-1,2 2 [Mamac TE-703-C-7-A-2 -40°F to 210°F + |Immersion temperature sensor, 4", 1/4" NPT thread adapter
" 1 [Mamac A-500-1-B-2 - Thermowell, 4" stainless steel, 1/4" NPT internal, 1/2" NPT external enginee red Tel. (703) 471-6310

CS-1,2 2 |Mamac CT-810 1.0-200A adj.  |Solid core adjustable setpoint current switch, max 150A continuous services inc Fax (703) 471-3919

R-1,2 2 |Veris V100 10amp @ 277vac |24vac SPDT relay w/ LED.
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 4.4 RAVENS_Field_Heating_Wire




ECM—8E CO#2: CHANGE ORDER TO ADD 3 VALVES TO M&T HW SYSTEM

= EXIST. CONTROL VALVE V-1
V-4 % 3 _
Do] V=2 0P/
(D1 V=4 STTUS >
f [p0] V=7 GP/CL<
- - V=2 - -
"o " K [0 [ V=2 SRS " "
V-3
MANUAL
| - -
HWS = yd < -
Ve V-6 V-5
MANUAL MANUAL MANUAL
PHS = < = EJ;ﬁ EJ;i
HWR & =
PHR = &= = =

HEATING MODE

F_OPERATION: VALVE CHART

T e NORMAL | NORMAL OPERATION | PRIMARY PUMP | PRIMARY PUMP EYPASS | SECONDARY PUNP | SECONDARY PUMP EYPASS
OPERATION | W/ FIELD HEATING BYPASS W/ FIELD HEATING BYPASS W/ FIELD HEATING
v-1 AUTONATIC CLOSED cLoseD OPEN oPEN cLosep cLOSED
v-2 AUTOMATIC OPEN OPEN cLosep CLOSED CLOSED cLOoSED
V-3 MANUAL CLOSED CLOSED CLOSED {2\ m OPEN OPEN
V-4 AUTONATIC OPEN OPEN CLOSED CLOSED CLOSED CLOSED
EX. V-5 MANUAL OPEN OPEN CLOSED CLOSED CLOSED CLOSED

CLOSED

CLOSED

EXIST. CONTROL VALVES

STEAM

&

HX-1

I

EXIST. CONTROL VALVES

STEAM

&

HX-2

I

AR SEPARATOR

Title

HEATING WATER PLANT

Flow Diagram

Project/Location

M&T BANK

STADIUM (RAVENS)

MARYLAND STADIUM AUTHORITY PROJECT

ESI

engineered
services inc

45150 Business Court
Suite 100
Sterling, Virginia 20166

Tel. (703) 471-6310
Fax (703) 471-3919

PM: EK

Engineer: BH

Asbuilt Job #
11/22/10 |4828

Dwg. Name
4.5 HW Plant Flow Diagram




]
-

ECM—8E CO#2: CHANGE ORDER TO ADD 3 VALVES TO M&T HW SYSTEM

HOT =+ _____I_Ha

_—
VALVE V-2 STATUS ~= . —. 4
VALVE V-4 STATUS

= WIRING BY OTHERS

——————— = NEW WIRING

[f] = TERMINATION NUMBER AND SYMBOL

o
Cr
e
ol HEATING_BYPASS_VALVES
0 Qo0 — OUT 1
AC INFINET our 2
POWER DIGITAL OUTPUTS
24 VAC, 0.5 A MAX our 3
ouT 4
b3 867 L ouT 5
— RET -[O
ANALOG OUTPUTS
0-10 V, 5mA MAX °”T5‘|E
L out 7 -|o
- N M <
zzzz 8 - R
SMART SENSOR N5 —|o
0 ooonan L SPWR —|o
N N 1
L
—.d | |
——— _ 1

N O & o
oN © 70

@120 0 4 9|

SEE PANEL DWG. 3.4 FOR POWER WIRING

TB-1 R-1 V-1
-_ R . oP
V=1 0P/CL |__ o NC.
ENERGIZE = OPEN
DE~ENERGIZE = CLOSED = TION
....... 4=
£S
- —§ VALVE V-1 STATUS
L. — INPUT #1
TB-1 R-2 V=2
5 — ‘Ha|or
V=2 OP/CL = N.O.
ENERGIZE = CLOSED
DE~ENERGIZE = OPEN = TIOIN
....... 4=
B
—f - —§ VALVE V-2 STATUS
I —{ INPUT $2
TB-1 R-3 V-4
6 — ‘Ha|or
V-4 OP/CL E-Lolo NO.
ENERGIZE = CLOSED
DE~ENERGIZE = OPEN = TIOIN
....... =
s
—f - —§ VALVE V-4 STATUS
L. —{ INPUT #3
Title
HEATING BYPASS VALVES
Hardwired Points
Project/Location
M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT
45150 Business Court
Suite 100
Sterling, Virginia 20166
Tag Qty. Mfg. Model Range Description engjneer:ed Tel. 2703; 471-6310
R-1,2,3 Veris V100 10amp @ 277vac |24vac SPDT relay w/ LED. services INC Fax (703) 471-3919
V-1,2,4 TAC see schedule 2-pos 2-way 120V on/off non-spring return butterfly valve PM: EK Engineer: BH
Asbuilt Job # Dwg. Name

11/22/10 |4828

4.6 RAVENS_Heating Byp. Valves




ECM—9D(Il): DEMAND VENTILATION CONTROL ON AHUs AT RAVENS STADIUM — CONTROLLER REPLACEMENT REQUIRED

QX_AHU#
[6 - —HOND|Q 53 920 INCI [ ..
_ = © | 1 [CH- SUPPLY FAN CONTROL S/S
TB=1 15 - —-FNEUT| = suppLy FAN CTRL W—--—T—-—-—L ---------------
LT S INC | : e @
e e o | 2 RS ; RETURN FAN CONTROL S/S
‘ E“ ' i N RETURN VELOCITY PRESSURE
RS~485 COMM. BUS 5 So>c—1 ¥ @ 13 e i ' SUPPLY VELOCITY PRESSURE
N\ TH = NC : L DC 24V
— MN O/A © | 4 [C] - T MINIMUM O/A DAMPER CONTROL (MIN-DPR)
SHLD DAVPER G, e & EXISTING JONHSON TB. DC 24v
o - SUPPLY AR STATIC PRESSURE
RETURN AR TEMPERATURE (RA-T) &= = = =% [Ny © | 5[C] ZONE TEMP.
DISCHARGE AIR TEMPERATURE (DA-T) i— — ' = H N2 _k& RETURN
. _f[RET o © |6 [C] SUPPLY FAN STATUS
MIXED AR TEMPERATURE (WA-T) €= = . o W ygj= }g N L RETURN FAN STATIS
RETURN VELOCTTY PRESSIRE 8§— = = =1~ ] g‘E‘rr om— > © | 7] li RETURN
suPPLY VELOCTY PRESSURE 8= = = =k [IiNs ﬁ %g o [s P fgv(;KTEE :FI;:I-E:L.I.;\ORTA Als_TAARTTJS
..... ~ s} e S .
SUPPLY AR STATIC PRESSURE (SA-SP) &~ — . ol g:___ﬁr [l NO S | RETURN
..... iy T
ZONE TEWP §— — " . -H N7 @0 v 1 |g — SUPPLY STATIC PRESSURE ALARM
RETURN AR CO2 (C02-1) g-_—_-_l—._.-- IN8 SPEESFgRFE 11 el =1 TO ANDOVER CONTROLLER —— |g RETURN STATIC PRESSURE ALARM
_ i T - - | RETURN
: ai ©o 1
SUPPLY FAN STATUS (SF-S) :gii H Ff@ RF VFD - m i I L.+ g L— SUPPLY FAN CONTROL S/S
:A,Lj': + Hinto SPEED CT% 1 - - ' . L._.= SUPPLY FAN VFD SPEED CONTROL (SF-VSD) | RETURN FAN CONTROL S/S
—ha B
RETURN FAN STATUS (RF-S) == i 1] R b o VIXED AR o S (4-20mA) (=) COM 24V
SMOKE DETECTOR ALARM (SMK—ALM) ::ﬂi 1 :j:_ iNi 7| DuPER ORL T — = — Tl L I— MIN O/A DAMPER CONTROL
LOW TEMP ALARM STATUS (LT-ALM) <= == I 'E‘g = VLvEAcT#E [ IGNDH- —-—- | i L___D(D RETURN FAN VFD SPEED CONTROL (RF-VSD) SUPPLY FAN VFD SPEED CONTROL
COOLING COIL PUMP STATUS (CCP-S) ::_T_n_"“‘.'i HNsER ool 13 1 ! | (4-20ma) (R_E)I'U EZMF::VVFD e CONTROL
SUPPLY STATIC PRESSURE ALARM (SSP—ALM) e HINe = o R
AT e oL b R S 3+ (-) com 24v
RETURN STATIC PRESSURE ALARM (RSP-ALM) :_4\_1\_ — .1IN15 e L S S —— MXED AR DAMPER CONTROL (owP—C) (+) MIXED AR DAMPER CONTROL
P l [ (+) HEATING VALVE CONTROL
L INTE welts]| 1
,J L SEHR —'—G_TD e T 4eATNG VALVE coNTROL (H-Wv) ) o o
-5 RET @ot6| | | mmmm - (+) COOLING VALVE CONTROL
I I IN17 GND : SPARE
L D _._. 4+ SPARE
[z] .o _y _ COOLING VALVE CONTROL (C-\1¥)
TB-1

Title
AHU—-1 THROUGH 4

ADDITIONS & NEW CONTROLLERS

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

SWITCHED 120VAC TO QX_AHU# (b3 920) DEVICE
24VAC TO QX_AHU# DEVICES

= EXISTING WIRING
_______ = NEW WIRING

[F] = TERMINATION NUMBER AND SYMBOL

0|0]|2]|0]0]|0||[0]9]
SRR EEERE
olole|leleleFlo—=e
;ESQHNHUEM _
(%) (%) (%) | (%) (%) (%) (%) (%) (%) (%) (%) (%)

Typical for 4 Units

SEE DWG. 3.5 FOR POWER BLOCK WIRING

Tag Qty. Mfg. Model Range Description
CO2-1 1 |TAC/AirTest ATT-TR9292-B 0-2000 ppm Duct CO2 Transmitter, 0-10V or 4-20mA output
RA-T,DA-T 2 [MAMAC TE-702-B-7-C -40°F to 210°F + .4F° |Duct temperature probe sensor, 8", galvanized enclosure
MA-T 1 [MAMAC TE-707-B-7-B-2 -40°F to 160°F + .4F° |Duct averaging temperature sensor, 12', galvanized steel enclosure

ES|

engineered Tel.

45150 Business Court
Suite 100
Sterling, Virginia 20166

E703g 471-6310

services inc Fax (703) 471-3919
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 5.1 RAVENS.AHU_UNIT_1-4_Add




RETURN AR TEMPERATURE (RA-T)
DISCHARGE AIR TEMPERATURE (DA-T)
MIXED AIR TEMPERATURE (MA-T)
OUTSIDE AIR TEMP MASTER (0A-T)
OUTSIDE AIR HUMIDITY MASTER (OA-H)
SUPPLY AR STATIC PRESSURE (SA-SP)
SUPPLY FAN VFD SPEED FEEDBACK
RETURN AR CO2 (C02-1)

SUPPLY FAN STATUS (CS-1)
RETURN FAN STATUS (CS-2)
SMOKE DETECTOR ALARM (SMK—ALM)
LOW TEMP ALARM STATUS (LT—ALM)

SUPPLY STATIC PRESSURE ALARM (SSP—ALM)
RETURN FAN VFD SPEED FEEDBACK

ECM—9B(Il): PROVIDE VFDs ON AHUs AT RAVENS STADIUM
ECM—9D(Il): DEMAND VENTILATION CONTROL ON AHUs AT RAVENS STADIUM — CONTROLLER REPLACEMENT REQUIRED

—
™
|
N
=
T
N

0-10vDC

)
{
)

{

QC_AHU9 _
<
(6] D] 53 920 ] b
- o |1 cH- b
B-1 [5] NEUT| = pu-9 VD S/S | [NOTT —— — —- -
4} — HHor ]S NCT | | |
© |2 [EH '
Rr=9 v s/s | “moH — — — — —. _h
INC |
RS-485 COMM. BUS S~ >+ @ |3 [C]
NO
N s o | 2 P9
SHLD ¢
RET INC |
— C
N @ |5 1L
 e— IN2 INC|
s RET [rF ON @ |6 [C]
— e Y L
IN¢ |CH —5 5 o | 7 [c]
[ 1
_ RET B2 2, N
8 N5 | 8] %g o |3 P4 ———
8 IN6 (g — > [NO -
..... — — — TR : T
8: -------------- H IN7 @l 9 [VH — — — — — —- | J
.............. H N8 SF VFD oNOH — — — — —— . —. r—
g'__'j SPEED CRL [ 1 R
e I ReET @ vH————— == —
:9::1\: ..... 4N RFVD | lGNDF| — — — — — — — —— I
: SPEED CTRL [ 1|
g —— ~T{IN10 we 2 1
D IF:EE O DAMPER CRL [ L]
[ cm @e| 12 [V]
IN12 | Cl HEATING |~ [oND
™ RET g WLV. CTRL. I
I INT3 | @e| 13 Ev
A INT4 |l COOLING GND)
——— — RET = VLV. CT%. 14 +
. . -]
& s HIN15 D)
P IN16 1]
©@e| 15 [ V]
SPWR GND
RET |16 V]
IN17 (&)

==

B

SWITCHED 120VAC TO QX_AHU# (b3 920) DEVICE

24VAC TO QX_AHU

# DEVICES

)
{
)
T

= EXISTING WIRING

= NEW WIRING

[F] = TERMINATION NUMBER AND SYMBOL

TB-1

@
N
2
N
S
(%]

RAVENS.AHU_9 VFD Add

0-10vDC

SUPPLY

VD S/S
OUTPUT #1 (AHU-9)
OUTPUT #2 (RF-9)

—6
7 AUTO

SMOKE DETECTOR

FZ
— —-

-

SAFETIES !
2
START
0-10voc [ AO1
SPEED FEEDBACK | COM

VFD SPEED CONTROL
OUTPUT #9 (AHU-9) ¢

e
S1

OUTPUT #10 (RF-9)

—*— - —$ \FD SPEED FEEDBACK
—"—-—4 INPUT #7 (AHU-9)

VFD SPEED CONTROL
0-10vDC

INPUT #15 (RF-9)

FAN VFD

TYPICAL FAN VFD BAS INTERLOCK WIRING
TYPICAL FOR AHU-9 AND RF-9

J SUPPLY FAN VFD SPEED CONTROL

9 RETURN FAN VFD SPEED CONTROL

+  (NC3:AHU9-ADD.4:A0-1-T22,23COM)
— MIXED AR DAMPER CONTROL (DMP-C)

+  (NC3:AHU9—ADD.4:A0-2-T24,23COM)

VFD -
-
? 9 Lo =
S—1 (AHU-9)
cs-2 (RF-9)

TYPICAL FAN VFD STATUS WIRING

— HEATING VALVE CONTROL (H-WLV)

+  (NC3:AHUS—ADD.4:A0-3-T25,26COM)
— COOLING VALVE CONTROL (C-WLV)

TYPICAL FOR AHU-9 AND RF-9

VFD STATUS
INPUT #9 (AHU-9)
INPUT #10 (RF-9)

Title

AHU-9

ADDITIONS & NEW CONTROLLER

Project/Location

M&T BANK STADIUM (RAVENS)

SEE DWG. 3.5 FOR POWER BLOCK WIRING

Tag Qty. Mfg. Model Range Description
CS-1,2 2 |Veris H904 3.5-135A Split core current switch for VFDs
R-1,2 2 |Veris V100 10amp @ 277vac  |24vac SPDT relay w/ LED.
CO2-1 1 |[TAC/AirTest ATT-TR9292-B 0-2000 ppm Duct CO2 Transmitter, 0-10V or 4-20mA output
RA-T,DA-T 2 |MAMAC TE-702-B-7-C -40°F to 210°F + .4F°|Duct temperature probe sensor, 8", galvanized enclosure
MA-T 1 |MAMAC TE-707-B-7-B-2 -40°F to 160°F + .4F°|Duct averaging temperature sensor, 12, galvanized steel enclosure

MARYLAND STADIUM AUTHORITY PROJECT

ES|

engineered
services inc

45150 Business Court
Suite 100
Sterling, Virginia 20166

Tel. (703) 471-6310
Fax (703) 471-3919

PM: EK

Engineer: BH

Asbuilt
11/22/10

Job

4828

# Dwg. Name
5.2 RAVENS.AHU_UNIT_9_Add




TV C
|I| AHU-# RETURN AR €02 (C02-1)

ANALOG INPUT JUMPER
SET TO VOLTAGE INPUT

= EXISTING WIRING
_______ = NEW WIRING

[F] = TERMINATION NUMBER AND SYMBOL

ECM—9D(Il): DEMAND VENTILATION

JOHNSON CONTROLS
AHU CONTROLLER

BO 1 o7

24AC O|8

BO 2 o9

BO 3 O |10

24AC [OR ]|

BO 4 O |12

BO 5 O |13

24V O | 14

BO 6 O|15

BO 7 O |16

24AC o |17

BO 8 O |18

BO 9 O |19

24AC Q|2

BO 10 o2

+A0 1 |22

—AOCM |23

+A0 2 O | 24

+A0 3 Q|25

—AOCM Q|26

+A0 4 o |27

+A0 5 O |28

—AOCM O| 29

+A0 6 O | 30

Bl 1 [ORES]|

BICM O | 32

Bl 2 O| 33

Bl 3 O | 34

BICM 0|35

Bl 4 O 36

Bl 5 o | 37

BICM O | 38

Bl 6 O| 39

Bl 7 O | 4

BICM o4

Bl 8 O | 42

UVACHD—  — — — ————— — +X|Dﬁ [0 ﬁ
+ [0}

SeO——— -AcoM | @ | 45

. +Al 2 O | 46

COMe_ _| L ............. - +A| 3 <D 4_7

L. | —AICM | 48

+Al 4 O | 49

+Al 5 O |50

—AICM O |5

+Al 6 O | 52

+A 7 O | 53

—AICM O | 54

+Al 8 Q|55

+VDC O | 56

CONTROL ON AHUs

TYPICAL FOR AHU-11 & 12

AT RAVENS STADIUM

JOHNSON CONTROLS UNITARY (UNT) CONTROLLER
ANALOG INPUT CONNECTIONS

A 2 ACM
W5 w6
!
i
!
T - — e — s s o _
RETURN AR CO02 (002—1) 24VAC+Q)—-—-—|
CoMe-+ :
po
L
L
1l 4
COM 24VAC+

FROM EXISTING TRANSFORMER

Analog Input Switches

r h
Al Switches
om0 |[<OW ||z &
wlC] o[l Eﬂ
<0 || ~(A |3/ &

NG O
-0n ||-m0 (g
~H | [~M0 (@53
“E. ".j _'—N
oz 4 B |oz < z=
5w sw2

A vy

SWITCH SETTINGS:

RETURN AR CO2 (CO2-1): SW1 TO ON, SW2 TO OFF

TYPICAL FOR AHU-10 & 14

JOHNSON CONTROLS UNITARY (UNT) CONTROLLER
ANALOG INPUT CONNECTIONS

N1

w

AICM

w2

1

ouTe—
RETURN AR C02 (C02—1) 24VAC+$—-—-—|
CoMe—- :
b
L
Lo

1l 4

COM 24VAC+

FROM EXISTING TRANSFORMER

Analog Input Switches

r h
Al Switches
om0 |[<OW ||z &
wlC] o[l Eﬂ
<0 || ~(A |3/ &

b (=]
-0n ||-m0 (g
~(H | |~E0 |ES5 3
“E. ".j _-— o
oz 4 B |oz < z=
5w sw2

A vy

SWITCH SETTINGS:

RETURN AR CO2 (C0O2-1): SW1 TO ON, SW2 TO OFF

TYPICAL FOR AHU-15, 16 & 17/

Titl
: AHU=10-12, 14—17
CO2 ADDITION TO EXISTING JC
Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

45150 Business Court
Suite 100
Sterling, Virginia 20166

ES|

Typical for 7 Units engineered Tel. (703) 471-6310
Tag Qty. Mfg. Model Range Description services INC Fax (703) 471-3919
CO2-1 1 |TAC/AirTest ATT-TR9292-B 0-2000 ppm Duct CO2 Transmitter, 0-10V or 4-20mA output
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 5.3 RAV.AHU_10-12_14-17_C02




ECM—9E(Il): CONVERT RAVENS STADIUM MAIN KITCHEN HOODS TO VARIABLE VOLUME

JOHNSON CONTROLS
AHU CONTROLLER

AHU-27 WD §/S {RI - — — — — — — - — —- ~——f B0t |OfT T3 S FROM NEW SOVA TRANSFORMER (x-1)
......................... - 24AC log i}
BO 2 Q|9
BO 3 o 10
24AC on
BO 4 o |12
BO 5 o|13
24y |14
BO 6 ©|15
BO 7 |16
24AC o |17
BO 8 o|18
BO 9 o |19
_ 24AC o2 FAN VFD
DT13E ISOLATOR (I~1) 50 1ol 2
—coM o | —
AC POWER |- — - - FROM NEW 50VA TRANSFORMER (X—1) +#01 |o]| 22 AHU-27 VFD S/S |__”_ T ‘75 AUTO START
VACIN == 2V Wy |e = OUTPUT BT, o-1ovoc [ A01 |—*—-— v speeD
s e e — 03 |o|os SPEED FEEDBACK | COM — T™— - —{ FEEDBACK INPUT Al6
AHU-27 VFD SPEED CONTROL 9:’1?)@ Tour NTTTTE +r - - 1 Tioow o2 .
0-10VDC = = =
4-20mA HO4 O 27 AHU-27 VFD SPEED CONTROL £ —| 6" (52+) | VFD SPEED CONTROL
+#05 |O|28 OUTPUT 203 J (S3) | o-1ovoc
-AOCM | @ | 29 St
+#06 |O]30
''''''' - 9! 0| 3t FAN VFD BAS INTERLOCK WIRING
— Lq— - BICM 0|32
AHU-27 VFD STATUS (CS-1) = . . 2T 2T 2 2 T d B2 o33
L Bl 3 Q|34
MELINK 1/0 PROCESSOR | BICM O3
AUX. TERMINALS oo Bl 4 |36
! i Bl 5 0|3 -
BICM O 3 c— =
MELINK STaTus | NTERNALRELAY NO 2 |— — — — — — — - Bl 6 o | 3 r T} AHU-27 VPD STATUS
INTERNALRELAY COM 3 — — — — — — J Bl 7 Q| 40 71 X INPUT BI2
BICM o4
MELINK AVERAGE VFD SPEED AUX OUT 4_20mA 16 - - T T T _| BI 8 m 42
AUX OUT COMM 15 |— ———r——— = — = 1 +VDC o|43 s—1
N o A1 o] 44
SHIELD 22 < L -ACOM @ | 45
| A2 O] 46
CONNECT DRAIN WIRE TO TERMINAL 22 IN 1/0 PROCESSOR L IO d w3 |ol|4
. | -AcoMm || 48 FAN VFD STATUS WIRING
A4 O] 49
5 |@]50
------- — -AcoM | @ | 51
!_,— ------- - +s |O]52
| - +A7 |O]53
i ! —ACOM | @ | 54
AHU CONTROLLER T Vv e ! e g -
ANALOG INPUT JUMPER [ P |  ail—o7 Ven <PEFN FFEMRAGK O —  — — — e — - —- ;
SET T0 VOLTAGE. INPUT |I| AHU-27 VFD SPEED FEEDBACK & ~— T T T T T T 1
Title
AHU-27
VFD & MELINK ADD. TO EXISTING JC
Project/Location
M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT
45150 Business Court
= EXISTING WIRING _ Suite 100
Tag Qty. Mfg. Model Range Description Sterling, Virginia 20166
________ NEW WIRING Cs-1 1 |Veris H904 3.5-135A Split core current switch for VFDs
- R-1 1 |Veris V100 10amp @ 277vac |24vac SPDT relay w/ LED. engineered Tel. (703) 471-6310
X1 1 |Veris X050CBA 120/240/277/480V~ |Control transformer, 50 VA, w/ circuit breaker services inc Fax (703) 471-3919
m = TERMINATION NUMBER AND SYMBOL -1 1 |Kele DT13E-24 - Isolated DC to DC Transmitter
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 5.4 RAVENS.AHU-27_Add




= EXISTING WIRING

_______ = NEW WIRING

[] = TERMINATION NUMBER AND SYMBOL

VF-9 VFD SPEED FEEDBACK & -4
VF-9 VFD STATUS (CS-1) .4

ECM=9G: EMCS CONTROL OF EXHAUST FANS AT RAVENS STADIUM

Unit # Senice Lewel
VEF-9 North Mech. Rm. A | Senice - A
l120 VACl
NEW 50 VA TRANSFORMER
CEnpnst
o
! =
b
'__T_ ............................................. _I
| . |
! I— |
I — — 31 Rs-485 COMM. BUS |
I : )
| [ . |
P! ( i I VE-9 VED
S [ : VF-9 VFD
| ! | [ VF_9 |
. I ; . T AN —
e » 6
it g6 o —(R0) -5 v 575 wl = 205 | o swe .
ko 3 -4+ 1 =Tr-—-— """ — 0-10vDC | AO1 —"——3 vFD SPEED
285 & ouT 2 SPEED FEEDBACK | COM [—T™—. —{ FEEDBACK INPUT #2
AC NNer | | T4 .. .
— =~ + 1
POWER DIGITAL OUTPUTS . - (s2+) VFD SPEED CONTROL
24 VAC, 05 A MAX | OUT 3 | P —Jr)@ E 31(53) 0-10VDC
ouT 4 ! i
| .
b3 867 Lot s i :
— RET -0} — — — — — — . —. 4
ANALOG OUTPUTS
010 V. 5mA MAX ] ou'r5_|: ................. ]
— ouT 7 —
Y R -
====f SMART SENSOR — INS —
0 0oojq — SPWR —
. . T
''''' - b
—d |
=== _.]
VFD - :
[ % VF-9 VFD STATUS INPUT # Title
e ¢ oq T VF-9 VFD
Hardwired Points
Project/Location
es-1 M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT
VF—9 VFD FAN STATUS WIRING
45150 Business Court
SEE DWG. 3.6 FOR PANEL LAYOUT AND BILL OF MATERIALS Suite 100
Sterling, Virginia 20166
Tag Qty. Mfg. Model Range Description
TS-1 1 |Mamac TE-205-EX-7-0 32°F to 158°F Space temp. sensor engineered Tel. 471-6310
R-1 1 |Veris V100 10amp @ 277vac  |24vac SPDT relay w/ LED. services inc Fax E g 471-3919
CSs-1 1 [|Veris H904 3.5-135A Split core current switch for VFDs
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 6.1 RAVENS VF—9 VFD Wiring




ECM=9G: EMCS

CONTROL OF EXHAUST FANS AT RAVENS STADIUM

— EXISTNG WRING Unit # Senice Level
VF-11 South Mech. Rm. B | Senice - B
——————— = NEW WIRING )
VF-12 South Mech. Rm. B | Senice-B
[£] = TERMNATION NUMBER AND SYMBOL VF-13 South Mech. Rm. B | Senice - B
120 VAC,
NEW 50 VA TRANSFORMER
2 VAET
! T' ............................................... "I
S G !
T_ | o1 [ VF=11_VFD
L VF_11_12_13 ! | ..
! = _11_12_ LN s N
! I = ! == -1 VF-11 VFD S/S R1 I__”_____ 7 | AvTo sTART 120V 127 —l
! I__Z—,fgunT g bJVFJ?: ;] ! | = T:-':-:'—:-'._[;_'_' RUN AUX. | 48 |- —-W/L-J OA/EA DAMPER EP
... Huorls woss| Rt 2 . ] T _
(o | & /SN — I = ﬂ o o0 b s | 21— —§ vep spee
RS-485 COMM. BUS §— SO—H + VP12 | 2 [CH-— [ | =14(s3) ' | vep sPD CTRL | COM |——- —§ FEEDBACK INPUT #4
WO wos/s | el e . oo : 0-10VDC
N NC : T | st
SHLD V=13 | 3 Fetd P! i
..... A ViD $/5 NG — = — e L : VE=12 VD
VF-11: STEAM RM. SPACE TEMPERATURE (Ts—1) = = =.=h_._ _. llgvn + B Pl i ! N 2 _._._l
. 1 4 -0 TN . — 6
VF-12, 13: MAN ELECTRIC RM. SPACE TEMPERATURE (TS-2) :'.:'.:':If':_':_':%mm NO : N VF-12 VFD S/S rD— — 5 | Ao swr 1200 127
|_ Sy | ! I - - RUN AUX. | 18 |- OA/EA DAMPER EP
i S T LI i
11 VED SPEED FEEDBACK &= — — —T— — —° TN |C : : L -
V=11 \FD SPEED FEEDBACK 8::: ------ —-HreT | ve-ng 5V Y ! ! I - LI 61 (s2+4) osggvgg A01 —'_—'—‘: VFD SPEED
VF-12 VFD SPEED FEEDBACK §—. .. 4 1 1ER v seeen | 0 fpl = I T I == ‘ﬁg 1(59) " |y sep o | COM =7 ) FEEOBACK et #5
VF-13 VFD SPEED FEEDBACK &—.— .= .1 — — “%E- VF=12 EvH — —— . S - i 51 0-10VD!
VE-11 VFD STATUS (cs-1) =— = .= =h . _ . _. I L fNe — | VE=13 VD
: e V=13 v - = e :
VF=12 VFD STATUS (CS-2) =— . — . = =~ — —° TN ] Vs | T RS T T T T T ] N 24 |——
— GND 1 | I_ ......... _J\I; ........... VF-13 VFD S/S R3 I__“__ ] g AUTO START 120V 127 —l
> 8 [V N S
----- e | L2 [GND) Y PR g RUN AUX- | 18 ——*\/‘JOA/EADAMPEREP
VF=13 WD STATUS (CS-3) =— = = . _. _ . _.| LI INg : + =
E— L . _)@ 0-10VDC
N ﬂ 1761 (s24) S0 FB | A0T |—T—— vrp spEeD
‘Eg 753 | VD sPD CTRL, | COM |—T—- — FEEDBACK INPUT f6
S1 0-10VDC
VFD == Titl
VF—f VFD STATUS INPUT itle
¢ ¢ ¢ [ t VF-11,12,13 VFD
Hardwired Points
Project/Location
((gg:; \\1’5:11;)) M&T BANK STADIUM (RAVENS)
3 V= MARYLAND STADIUM AUTHORITY PROJECT
(€S-3: VF-13)
45150 Business Court
SEE DWG. 3.7 FOR PANEL LAYOUT AND BILL OF MATERIALS Suite 100
Sterling, Virginia 20166
Tag Qty. Mfg. Model Range Description
TS-1,2 2 |Mamac TE-205-EX-7-0 32°F to 158°F Space temp. sensor eng |neered Tel. (703) 471-6310
R-1,2,3 3 |Veris V100 10amp @ 277vac  |24vac SPDT relay w/ LED. serV|ceS inc Fax 57033 471-3919
CSs-1,2,3 3 |Veris H904 3.5-135A Split core current switch for VFDs EK B
PM: Engineer:
Asbuilt Job # Dwg. Name
11/22/10 |4828 6.2 RAVENS VF-11,12,13 VFD




= EXISTING WIRING

_______ = NEW WIRING

[] = TERMINATION NUMBER AND SYMBOL

o~

VF-26B VFD SPEED FEEDBACK &= .- 4
VF-26A VFD STATUS (CS—1) =—.— 4
VF—-26B VFD STATUS (CS-2) =

VF—26A & B VFD FAN STATUS WIRING, TYPICAL FOR 6 ADDITIONAL VFDS

L 20 VAC[

NEW 50 VA TRANSFORMER

IEnpns
! I
! =
[ I
| l_.J
o
I — 3 Rs-485 COMM. BUS
| I : )
b [ ( —
o
b vroeas
. | I 1 .
R o
52 77
AC INFINET out 2
POWER DIGITAL QUTPUTS
24 VAC, 0.5 A MAX out 3
ouT 4
b3 867 L out 5
ANALOG OUTPUTS 0T 6 —
0-10 V, 5mA MAX
L our7 -
- N M < _ _ | .
zzzzf ReT 1
SMART SENSOR N5 o+ |
DI]I]I]IIJ —SPWR—Oii
T |
- L
- L
AT A Ly
Mttt bbbkt bbbyt el

(CS—1: VF—264)

(Cs-2: VF-26B)

r - VF-# VFD STATUS INPUT #

F—27,28,29(A&B

ECM=9G: EMCS CONTROL OF EXHAUST FANS AT RAVENS STADIUM

Unit # Senice Level
VF-26A & B Electric Room Press-A
VF-27A & B Electric Room Press-B
VF-28A & B Electric Room Press-C
VF-29A & B Electric Room Press-D
|
I
|
I
|
| VE—26A VFD
I
e VF-26A VD S/5 G — % | aro smar
i o-1ovoe | A01 —F—-—4 vrp speeD
— i SPEED FEEDBACK | COM |— ™— . —§ FEEDBACK INPUT #2
0 _T_T ''''' TG 61 (s24) | vep spEED coNTROL
e —— _ % 169 o-tome
: | : VE-268 VED
- LN
i Lm—_ VF-268 VFD S/S el Z 5 | Ao smar .
''''''''''''''''' 0-10vDC | A0l —"—— \FD SPEED
SPEED FEEDBACK | COM |—T™—. —§ FEEDBACK INPUT #3
-
P H 6t (s24)| veo speep contRoL
------------------- gg 369 | o-1ovc
Title .
VF-26A_B VFD Hardwired
Points. Typical for VF-27,28,29(A&B)
Project/Location
M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT
SEE DWG. 3.6 FOR PANEL LAYOUT AND BILL OF MATERIALS 45150 Business Court
Suite 100
Typical for 4 Sterling, Virginia 20166
Tag Qty. Mfg. Model Range Description
TS-1 1 |Mamac TE-205-EX-7-0 32°F to 158°F Space temp. sensor engineered Tel. (703) 471-6310
R-1,2 2 |Veris V100 10amp @ 277vac  |24vac SPDT relay w/ LED. services inc Fax E703g 471-3919
Cs-1,2 2 |Veris H904 3.5-135A Split core current switch for VFDs
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 6.3 RAV.VF—26_27_28_29AB_VFD




ECM—9H: MODIFY OPERATION OF SERVICE LEVEL HEATING AND VENTILATING UNITS AT RAVENS STADIUM — CONTROLLER REPLACEMENT REQUIRED




ECM—9H: MODIFY OPERATION OF SERVICE

LEVEL HEATING AND VENTILATING UNITS AT RAVENS STADIUM — CONTROLLER REPLACEMENT REQUIRED

VE-# VFD
''''' 18 | auto smr
el - o0-1ovo¢ [ AO1 —*—-—§
- — "—-— VD SPEED
SMOKE DETECTORS SPEED FEEDBACK | COM |— ~"— . —{ FEEDBACK INPUT #4
LOW TEMPERATURE STATUS N
TO ANDOVER CONTROLLER €—— RETURN TEMPERATURE VFD SPEED CONTROL | 61 (S24) | vFD SPEED CONTROL
OUTPUT #7 J (53) 0—10VDC
st
HEATING VALVE CONTROL +
HEATING VALVE CONTROL —
TYPICAL VF—# VFD BAS INTERLOCK WIRING
TYPICAL FOR VFs 1 & 2
VFD —
¢ 9 r .- VFD STATUS INPUT #7
TB-1 TB-1
CH
! ! cs-1
! !
HVU—# ! !
5] ool b3 814 ! ! TYPICAL VF—4 VFD STATUS WIRING
_ NeuT] = INeH L
Bt L] INEUT) = coppty o | 1 [CH — — — ———- 4 b——— SUPPLY FAN CONTROL (SF~C) . TYPICAL FOR VFs 1 & 2
E—-— HHOT | CTRL. kg_ ............. 'T_ ....... _!._._._ ......... ! |
-t VFC—Qg (o s GRS !
_SH_LD VFD S(é) [NC] I -1 = VF-§ VFD S/S MAIN BRANCH
3 _h% | L._i_ ..... - —_—— . —= o) / o) o1
N o —— e —— . — 1 ReET ! ! —
RETURN TEMPERATURE (ZN-T) z:::}:g._‘ I o [, P4 | | () ©| OA/RA DAMPER
MIXED AR TEMPERATURE (MA-T) $— " T . Iyvn INO] : : o g e Q OA DAMPER N.C./ RA DAMPER N.O.
— = T ey ! ! ) Q, (0-10VDC = 0-15psi)
RETURN AR C02 (C02-1) = | RET [
7 : I_,J: ....... AN (Em | | O "Sow &}gg
Aoy s | | S~
~ e . [ »
VF—# VFD SPEED FEEDBACK Sii _______ Biral = oo n] T R 2+ HEATING VALVE CONTROL (HTG-VLY) 58,,,&53%-5_@“@
0/A DAMPER FEEDBACK 8:2_+_2£1:i ....... T 1ER L EATNG S S A 4 - (0-tovoc) 30 R
— A . 1y ]CH VLY. CTRL. I | | D o
FAN STATUS (SF-s) = 2R3 —1— | IN6 | @e| oy . : : N
e — — RET OA/RA [GND| —l I I_ c
VE-§ VFD STTUS (cs-1) =R h 1H DAMPERS [—C) . & —M
' i NG | 2l 7T H— ———- I L PWR i
SMOKE DETECTORS (SMK-DET) = A p—f——— — TLIN8 | Vi VD | Ve T T 1o e TR -
L swR]  SrEeD CTRL. 8 1 —| Dol ____._ Si6 _ . _._. a1
| L e A RET |V _| .
LOW TEMPERATURE STATUS (UT-s) = b= =p—T_ _ _ . 1N L GND] : !
! | — — b .. . _
N | T X -
suPPLY STATIC pRESSWRE §- o= T T T 1hNio] %% L = 3 VF—# VFD SPEED CONTROL
0-0.1"c) [ il O 0-10VDC
HV-1 STATIC PRESSURE LOCATED IN ARAMARK OFFICE oo I O
HV~2 STATIC PRESSURE LOCATED IN STADIUM EVENTS SERVICES 1.10.02 L % [m
! ! IN13
0
TB-1 Title
TB-2 & XD-1 INSTALLED IN EXISTING HVU PANEL HVU-1 & 2
ADDITIONS TO NEW CONTROLLER
Project/Location
M&T BANK STADIUM (RAVENS)
SWITCHED 120VAC MARYLAND STADIUM AUTHORITY PROJECT
24VAC TO HVU-# (b3 814) & DEVICES 1gONVﬁC
1]
Typical for 2 Units 45150 Business Court
= EXISTING WIRING o[ oo Tag [ Qty. Mfg. Model Range Description Suite 100
2[R o|z|3|o|=|8 ZN-T 1 [MAMAC TE-205-G-7 -40°F to 140°F + .4F°|Space temp. sensor without enclosure Sterling, Virginia 20166
e NEW WIRING N ool TB-1 MA-T 1 |MAMAC TE-707-B-7-B-2 [ -40°F to 160°F + .4F° | Duct averaging temperature sensor, 12', galvanized steel enclosure
B =l=lz alolalelrs] - Co2-1 1 |TAC/AirTest ATT-TR9292-B 0-2000 ppm Duct CO2 Transmitter, 0-10V or 4-20mA output enginee red Tel. (703) 471—6310
_ ololo ololololole Cs-1 1 |Veris H904 3.5-135A Split core current switch for VFDs services ihc Fax E7o3g 471-3919
(] = TERMINATION NUMBER AND SYMBOL - o2 R-2 1 |Veris V100 10amp @ 277vac  |24vac SPDT relay w/ LED. ——— — -
H ngineer:
SEE DWG. 3.8 FOR POWER BLOCK WIRING Asbuilt Job # | Dwg. Name
11/22/10 |4828 7.2 RAVENS.HVU-1&2_Add._Wiring




ECM—9H:

Analog Input Switches

= EXISTING WIRING

_______ = NEW WIRING

[F] = TERMINATION NUMBER AND SYMBOL

MODIFY OPERATION OF SERVICE LEVEL HEATING AND VENTILATING UNITS AT RAVENS STADIUM

f Y
Al Switches
om0 |[<OW ||z &
wlC] o[l 2o 0
= I R
e | R I~ e
~ ||~E0 |@53 S
- ||~ |[Tc o I |
ozalozel |33 U U
| v ow p ANALOG INPUT CONNECTIONS ANALOG OUTPUT CONNECTION = MAN %RANCH
- XD-1
AO2 AOCM ] ‘{ ®| OA/RA DAMPER
SWITCH_SETTINGS: A2 NCM A3 ACM I I s Q| | OA DAMPER N.C./ RA DAMPER N.O.
- Q (0-10VDC = 0-15psi)
MIXED AIR TEMPERATURE (TS—1): SW1 TO OFF, SW2 TO ON I I I I W8 Wo ° Qw ===
RETURN AR CO2 (CO2-1): SW1 TO ON, SW2 TO OFF W5 W6 Wio Wi I po2 ! Om o3 Falsg
! | | | O | ES%ESS%}_@_
| : N L L Am N v}
N | | 1 | é i o
b | A
b | I ] ——— PR . . i
I .~ T P — : X .
MIXED AR TEMPERATURE (MA-T) [_El_ __________________ i ! I Gt 41
| L. _t{'\_ . _ti\_ ................. SL; ....... |
ouTe— — — — — ——— e — . J l |
RETURN AR CO2 (CO2-1) 24VAC+®— - -/ | I
CoMe- - : .
o |
b [
b Lo
1 4 L 4
COM  24VAC+ COM 24VAC+
FROM EXISTING TRANSFORMER FROM EXISTING TRANSFORMER
Title
HVU-3 & 5
ADDITIONS TO EXISTING JC
Project/Location
M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT
45150 Business Court
Suite 100
Typical for 2 Units Sterling, Virginia 20166
Tag Qty. Mfg. Model Range Description
MA-T 1 [MAMAC TE-707-B-4-B-2 -40°F to 160°F + .4F° Duct averaging temperature sensor, 12', galvanized steel enclosure enginee red Tel. (703) 471-6310
CO2-1 1 |TAC/AirTest ATT-TR9292-B 0-2000 ppm Duct CO2 Transmitter, 0-10V or 4-20mA output services inc Fax (703) 471-3919
XD-1 1 |ACT EPC2GFSB 0 to 10,15,20 VDC , 0-20mA |Analog Current or Voltage Input to Pneumatic Output including Fail Safe
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 | 7.3 RAVENS.HVU-3&5_Add._Wiring




ECM—8E: HEATING CONTROLS UPGRADE AT RAVENS STADIUM

RS—-485 COMM. BUS FROM BCX OR PREVIOUS THERMOSTAT §—f 8-~

IMPORTANT NOTE:

THE REF TERMINAL SHOULD NEVER BE USED TO WIRE SHIELDS.

THE 2 SHIELDS FROM EACH FEED OF THE NETWORK CONNECTION TO A THERMOSTAT SHOULD BE WIRED

TOGETHER IN THE BACK OF THE THERMOSTAT AND PROPERLY PROTECTED TO PREVENT ANY ACCIDENTAL CONNECTION TO GROUND
THE JOINED SHIELD CONNECTION SHOULD THEN BE GROUNDED AT A SINGLE POINT ON THE WHOLE SEGMENT.

MORE THAN ONE GROUND CONNECTION TO A SHIELDED WIRE MAY INDUCE GROUND LOOP NOISES AND AFFECT COMMUNICATION

N\ /.
N 7,

\ .
vY

<43 RS—485 COMM. BUS TO NEXT THERMOSTAT
"/

R—1 B
|,_| |_ ....... ] C1
C4

EXISTING TRANSFORMER

I
|1
I
I
I
I
| |
1 1
+| !

REF

24 V HOT
24 V COM
BO 2

#4
45
#11

START/STOP WIRING FOR NEW CUHs FOR RESTROOMS

R-1

r4 R —— — 24VAC (YELLOW WIRE)
:TO EXISTING THERMOSTAT

VICONICS VT7200 (T-1)
BACnet ZONING THERMOSTAT

WIRING TYPICAL FOR 141 CUHs
SEE DRAWING 2.1 THROUGH 2.4 FOR QUADS A THRU D RS—-485 BACnet COMM. TOPOLOGY

= EXISTING WIRING

—_——— e — = NEW WIRING

[F] = TERMINATION NUMBER AND SYMBOL

START/STOP WIRING FOR OLD CUHs IN CONCESSION AREA AND FOOD PREP.

Title

CABINET UNIT HEATERS
THERMOSTAT WIRING (Typ. 141)

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

10amp @ 277vac |24vac SPDT relay w/ LED.

24vac Zoning Thermostat, BACnet MS-TP communicating model

ESI

Description engjneer_ed
services Inc

45150 Business Court
Suite 100
Sterling, Virginia 20166

Tel. (703) 471-6310
Fax (703) 471-3919

PM: EK

Engineer: BH

Asbuilt

11/22/10

Job # Dwg. Name
4828 8.1 RAVENS_CUHs




ECM—9G: EMCS CONTROL OF EXHAUST FANS

RS-485 COMM. BUS FROM PREVIOUS BACnet DEVICE :—f 8\ /—j=#= 3~ RS-485 COMM. BUS TO NEXT BACnet DEVICE

I

Pl TEF RELAY
FROM BREAKER PANEL | | |
[

e 00d0®

NEW 5OVA TRANSFORMER (X-1)
24V

R-1

VALLIITITIIIT]

P IR 123456 78 9101112
4 ! gag=o - i P
. c = @ =
L | | 8§ MSTP b & s § E
- ! =5 5
! an L_ms/TP ADDRESS
| L. 24 VAC/VDC Cennect jumper for terminating
L o i C resistor. Disconnect for no
ommon terminating resistor.
*24 V or 120 V required but not both
L I 1L
r | 11
(white/yellow) (white/black) (blue) (yellow) (orange)
Neutral 120 VAC N/C Comm N/
T I
! |
POWER FROM BREAKER PANEL H}¢— — — — — — — — — — — — — . —. — |

TO TEF MOTOR
SEE SCHEDULE FOR TEF ELECTRICAL INFORMATION N &

AT RAVENS STADIUM

TEF MOTOR
—exe——(1)
TEF RELAY NEUTRAL
R-1
X-1
L | OB
— = = e 13| 1T
1T | 14
1T | 14
1T | 14
1T | 14
I Y I
CABLE TRAY CIRCUIT BREAKER PANEL

TEF RELAY WIRING DIAGRAM

TEF REMOTE WIRING (SINGLE PHASE SHOWN)

SEE DRAWING 2.1 THROUGH 2.4 FOR QUADS A THRU D RS—-485 BACnet COMM. TOPOLOGY & RELAY LOCATIONS

Notes:
» MS/TP Address & Baud Rate must be set prior to power up via
DIP switches.
» Device ID will default to 277XXX where XXX is the MS/TP
Address.
Examples:
» Device ID can be changed via network command. Once changed,
it will no longer default to 277XXX.
(MS/TP Address & Device ID must be unique.)
» PIC Statement Available for Download
» Objects included in device are:
BO 1 (Binary output)
Bl 1 (Binary input)
BI 2 (Binary input)
1 (Analog input)
» ThIS model utilizes only:

DIP Switches Baud DIP Switches A
0 Rate 11 12 RelayState
0 |9600 1 0 |Auto

1 119200 X 1 |Override on

0 |38400 0 0 |Override off
1

0

1

o ol
o oW

o oc

57600 *Device must be powered for override
76800
115200

OO0 = =

9600 baud

All other combinations:

Titl
'TOILET EXHAUST FAN RELAY WIRING

(Typical for 80 TEFs)

= EXISTING WIRING

_______ = NEW WIRING

[] = TERMINATION NUMBER AND SYMBOL

Project/Location

M&T BANK

MARYLAND STADIUM AUTHORITY PROJECT

STADIUM (RAVENS)

45150 Business Court

BO 1
Bl 1 Suite 100
» Device Instance changed via Object Identifier Sterling, Virginia 20166
Property of Device Object Tag Qty. Mfg. Model Range Description eng |neered Tel. (703) 471-6310
R-1 80 |Kele RIBTW2401B-BC 20amp @ 277vac 24vac SPDT BACnet relay in a box serV|ces |nc Fax E7o3g 471-3919
X1 80 |Veris X050CBA 120/240/277/480V~24V | Control transformer, 50 VA, w/ circuit breaker
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 8.2 RAVENS_TEF_Wiring




H 120 VAC N

MS CS—x
120 VAC, ]
NEW 50 VA TRANSFORMER (X-1) b \\ M

L. 02 03 e sTatus INeuT 4

i|p

TYPICAL EXHAUST FAN STATUS WIRING
(TYPICAL FOR 4 EXHAUST FANS)

done

|
|
!
—
[ |
i l_ I H 120 VAC N
co
L T3 Ro-tas com. s I st
! i [ ( -~ SCOREBOARD_EAST ! qp SSR-1 = SCOREBOARD STATUS RELAY BOARD (N.0.)
[ : [ | MS = EXHAUST FANS MOTOR STARTER
co | : O0R : —dp———
|- : | | SCOREBOARD_WEST |
f E g b I =1 P | PSPPI ._ , SCOREBOARD EXHAUST FANS S/S
g 5~ % (STARTS 4 EXHAUST FANS)
AC INFINET our 2
POWER DIGITAL OUTPUTS
24 VAC, 05 A MAX | OUT 3
ouT 4
b3 867 —our 5
ANALOG OUTPUTS [ ouﬂ -
0-10 V, 5mA MAX -
L our 7 -
- N M <
zzzz @ - e -
SMART SENSOR —| N5 —
I L SPWR —
EXHAUST FAN # STATUS (cs-1) == 5~ 1 11
EXHAUST FAN # STATUS (CS-2) = 4 S

— .

EXHAUST FAN # STATUS (CS-3) =— —
A . 1

EXHAUST FAN # STATUS (CS-4) =— . — . & ——__—__—. i

SPWR {
SCOREBOARD SPACE TEMP. (TS-1) IN 3 {
GND ¢

Title

SCOREBOARD EFs WIRING
(Typical for 2, EAST & WEST)

Project/Location

M&T BANK STADIUM (RAVENS)
MARYLAND STADIUM AUTHORITY PROJECT

45150 Business Court
—— = PANEL WIRING Suite 100
Sterling, Virginia 20166

——————— = FIELD WIRING "
Tag Qty. Mfg. Model Range Description eng!neer_ed Tel. 2703; 471-6310
m = TERMINATION NUMBER AND SYMBOL CS-1,234 [ 4 |Mamac CT-810 1.0-200A adj. Solid core adjustable setpoint current switch, max 150A continuous services INC Fax (703) 471-3919
R-1 1 [|Veris V100 10amp @ 277vac  |24vac SPDT relay w/ LED. PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 | 8.3 Ravens Scoreboard EFs




INPUTS

RET O SN
INF —ON

22 AWG, LO-CAP, TWISTED, SHIELDED PAIR

MS/TP BUS

MS/TP BUS CONNECTION

MAMAC TE-205-G-7
MAMAC TE-205-EX-7-0
SPACE SENSOR

— INPUTS
Io) 6 INPUTS
40 =4 O &
o INF INF
O] O]
MAMAC TE-702-B-7-C MAMAC TE-703-C-7—-A-2 w/ A-500-1-B—2
DUCT SENSOR IMMERSION SENSOR w/ SS THERMOWELL
INPUTS

VERIS V100 o) RE
SPDT
> 8 INF

MAMAC TE-707-B-4-B-2
MAMAC TE-707-B-7-B-2
AVERAGING SENSOR

COM — WHT/YEL —  |—— YEL — COM LINE
24V — WHT/BLU — M ORG — N.O. LOAD
120V —WHT/BLK —  “—BLW —N.C.

colL

CONTACTS

RELAY-IN—A-BOX TEMPERATURE THERMISTORS
INPUTS Title
PO o0 o SUPPLY + o1 24vic TYPICAL WIRING DETAILS
- INF
COMMON — & COMMON Project/Location
SIGNAL 0 © INPUTS M&T BANK STADIUM (RAVENS)
UNE 'I?NE#T MARYLAND STADIUM AUTHORITY PROJECT
MAMAC CT-810, VERIS H904 TAC/ARTEST ATT-TR9292-B ]
CURRENT SENSOR (DIGITAL) INPUT DUCT €02 SENSOR (VDC OUTPUT - 0—10VDC) ESI 45150 Business Court
Sterling, Virginia 20166
engineered Tel. E7O3g 471-6310
services INC Fax (703) 471-3919
PM: EK Engineer: BH
Asbuilt Job # Dwg. Name
11/22/10 |4828 9.1 Typical_Details




