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M CAMPUS PLANNING, DESIGN & CONSTRUCTION
Sixth Avenue and Grant Street ¢ P.O. Box 172760 e Bozeman, Montana 59717-2760

MONTANA Phone: (406) 994-5413 o Fax: (406) 994-5665

STATE UNIVERSITY

ADDENDUM NO. 1 - OUTLINE AND SUMMARY INFORMATION

Project Name: Leon Johnson Redundant Heat Pump Module PPA No.: 19-0042
Location: Montana State University - Bozeman Date:  November 3, 2021

Owner: State of Montana, MSU - Bozeman
Plew Building 6™ and Grant, PO Box 172760
Bozeman, Montana 59717-2760

To: All Plan Holders of Record

The Plans and Specification prepared by Cushing Terrell (fka CTA Architects and Engineers) dated October 15, 2021 shall
be clarified and added as follow. The bidder proposes to perform all the following clarifications or changes. It is
understood that the Base Bid shall include any modification of Work or Additional Work that may be required by reason of
the following change or clarifications.

The Bidders are to acknowledge the receipt of this Addendum by inserting its number and date into their Bid
Forms. Failure to acknowledge may subject the Bidder to disqualification and rejection of the bid. This
Addendum forms part of the Contract Documents as if bound therein and modifies them as follows:

1. AMENDMENTS TO THE PROJECT MANUAL
a. SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC PIPING

i.  Part 2, add the following: “2.6 Control Valves shall be fully proportioning and provide near linear
control. The valves shall be quiet in operation and fail-safe closed position. Valves shall operate in
sequence with another valve when required by the sequence of operations. Control valves as
scheduled on the drawings shall be sized by the control manufacturer. Control valves shall be suitable
for the system flow conditions and close against the differential pressures involved. Body pressure
rating and connection type (sweat, screwed, or flanged) shall conform to the pipe schedule elsewhere
in this Specification. Ball valves shall be acceptable for bypass applications up to 4 inch, butterfly
valves shall be acceptable for bypass applications greater than 2 inches. Electronic valve actuators
shall be manufactured by the valve manufacturer. Each actuator shall have current limiting circuitry
incorporated in its design to prevent damage to the actuator. Modulating actuators shall be provided
as required by the sequence of operations. Actuators shall provide the minimum torque required for
proper valve close-off against the system pressure for the required application. The valve actuator
shall be sized based on valve manufacturer's recommendations for flow and pressure differential as
scheduled on the drawings. Actuators on valves shall have mechanical spring. The spring return
feature shall permit normally open or normally closed positions of the valves, as required. All direct
shaft mount rotational actuators shall have external adjustable stops to limit the travel in either
direction. Modulating actuators shall accept 24 VAC or VDC and 120 VAC power supply and be UL
listed. The control signal shall be 2-10 VDC or 4-20 mA.”

ii. Part 3, Paragraph 3.2, add the following: “G. Control valves for pump bypass sequence of operation,
provide as shown, coordinate with Controls Contractor.”
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b. INVITATION TO BID

i. Change overall completion date from March 15, 2022 to February 15, 2023. Note intermediate
completion date of March 1, 2022 for majority of work per Project Phasing Notes on Sheet G0O1.

2. AMENDMENTS TO THE DRAWINGS (attached)
a. G001, Revision No. 1 Addendum 1 dated Nov. 3, 2021.
b. MO0O01, Revision No. 1 Addendum 1 dated Nov. 3, 2021.
c. M100, Revision No. 1 Addendum 1 dated Nov. 3, 2021.
d. M101, Revision No. 1 Addendum 1 dated Nov. 3, 2021.

e. M200, Revision No. 1 Addendum 1 dated Nov. 3, 2021.

3. PRE-BID MEETING INFORMATION (attached)

a. Pre-bid Meeting Agenda

4. PRE-BID MEETING ATTENDENT LIST (attached)

a. Pre-bid meeting attendance list
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LEON JOHNSON HALL

REDUNDANT HEAT PUMP
MODULE INSTALLATION

OCTOBER 15, 2021

LEON JOHNSON HALL
BOZEMAN, MT 59715
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LEON JOHNSON
HALL

Montana State University
Bozeman, MT 59715

MECHANICAL
CUSHING TERRELL
RICK DEMARINIS, P.E.
316 Last Chance Gulch
Helena, MT 59601
(406) 495-9400

ELECTRICAL
CUSHING TERRELL
JEFF FAIN, P.E.

411 E. Main St.
Bozeman, MT 59715
(406) 556-7100

1.1 HEAT PUMP INSTALLATION CONSTRAINTS AND OUTAGE REQUIREMENTS

A. HEATING HOT WATER AND COOLING CHILLED WATER MUST BE
PROVIDED TO THE BUILDINGS AT ALL TIMES FOR THE DURATION OF THIS
PROJECT TO RELOCATE THE EXISTING HEAT PUMP MODULES AND ADD THE
NEW HEAT PUMP MODULE.

B. THE HWS AND HWR ISOLATION VALVES TO THE HEAT PUMP MODULES
ARE TO BE CLOSED, THE HEAT FUNCTION OF THE HEAT PUMP MODULES
ARE TO BE DISABLED. THE STEAM HEAT EXCHANGER HX-2(E) IS TO
PROVIDE HEAT FOR THE BUILDINGS. REFER TO THE EXISTING HEAT PUMP
PLANT CONTROL SEQUENCE, PARAGRAPHS E. AND F. ON DRAWING MOOL1.

C. THE CWS AND CWR ISOLATION VALVES TO THE HEAT PUMP MODULES
ARE TO BE CLOSED, THE COOLING FUNCTION FOR THE HEAT PUMP
MODULES ARE TO BE DISABLED, THE HEAT PUMP BYPASS VALVE OPENED.
AHU-1 AND AHU-4 ARE TO PROVIDE FREE COOLING FOR THE BUILDINGS.
REFER TO THE EXISTING HEAT PUMP PLANT CONTROL SEQUENCE,
PARAGRAPH G. ON DRAWING MOO1.

D. IN ORDER FOR THE FREE COOLING TO BE EFFECTIVE, THE OUTSIDE
AIR TEMPERATURE NEEDS TO BE LESS THAN 50 deg. F (adj.) WHEN THE
HEAT PUMPS MODULES ARE DISABLED. COORDINATE SHUTDOWN OF THE
HEAT PUMP PLANT WITH MSU FACILITIES WHEN APPROPRIATE WEATHER IS
ANTICIPATED.

1.2 PROJECT PHASING

A. ALL WORK SHOWN ON THE PLANS WITH THE EXCEPTION OF
INSTALLATION OF HEAT PUMP HP-6 (WHICH ARE BEING PRE-PURCHASED
BY THE OWNER), SHALL BE COMPLETED BY THE CONTRACTOR BY MARCH 1,
2022 . PROVIDE TEMPORARY SPOOL PIECES FOR THE LATER INSTALLATION
OF HP-6.

B. OWNER EXPECTS TO TAKE DELIVERY OF HP-6 AFTER MARCH 1, 2022
C. CONTRACT SHALL RIG THE HEAT PUMP HP-6 INTO PLACE IN THE LEON

JOHNSON BASEMENT MECHANICAL ROOM FROM THE OWNER'S STORAGE FACILITY.
HP-6 IS APPROXIMATELY 34"x72"x67" DEEP, 2610 LBS.

D. HP-6, ASSOCIATED HEAT PUMP MANUFACTURER'S MASTER
CONTROLLER UPGRADES AND HP-6 POWER WIRING SHOWN ON DRAWING
E-100 SHALL BE INSTALLED DURING A CONSTRUCTION PERIOD OF
NOVEMBER 15, 2022 AND FEBRUARY 15, 2023.
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< Z
o
HEAT PUMP SCHEDULE MECHANICAL LEGEND Z Cé
COOLING HEATING ELECTRICAL SYMBOL DESCRIPTION SYMBOL | DESCRIPTION < =
D DRAIN @ ELECTRIC THERMOSTAT >
PLAN | LOCATION o =
CODE ROOM # MFGR MODEL EVAPORATOR |CONDENSER| SOURCE LOAD TOT CER EVAPORATOR | CONDENSER SOURCE LOAD TOT CER POWER vca | mcop REMARKS HWS HEATING WATER SUPPLY @ ELECTRIC THERMOSTAT W/GUARD %
- - - — (MBH) - - - — (MBH) (V/IPh/Hz) HWR HEATING WATER RETURN PNEUMATIC THERMOSTAT OR DDC Z
GPM | PD(FT) | GPM |PD (FT)|[EWT(*F)|LWT(*F) EWT(°F)|LWT(°F) GPM | PD(FT) | GPM | PD(FT) |EWT(F) | LWT(F) [EWT(F)|LWT(°F) TEMPERATURE SENSOR (JOB SPECIFIC) o E
HP-1 (E) 1 CLIMACOOL |  UCHO85AF ASAHBOS 210 148 | 255 | 133 | 8 | o5 55 | 45 | 9758 15.8 110 3.8 190 7.8 820 | 620 | 105 | 120 | 1359 3.92 460/3/60 162 25 1,4 CWS CHILLED WATER SUPPLY [T, PNEUMATIC RECESSED <
HP-2 (E) 1 CLIMACOOL |  UCHO85AF ASAHBOS 210 14.8 255 | 133 | 85 95 55 45 975.8 15.8 110 3.8 190 7.8 820 | 620 | 105 | 120 1359 3.92 460/3/60 162 225 1,4 CWR CHILLED WATER RETURN e
_ PNEUMATIC STAT W/GUARD N
HP-3 (E) 1 CLIMACOOL |  UCHO85AF ASAHBOS 210 14.8 255 | 133 | 85 95 55 45 975.8 15.8 110 3.8 190 7.8 820 | 620 | 105 | 120 1359 3.92 460/3/60 162 225 2,4 RS REFRIGERANT SUCTION LINE ACOUSTICALLY LINED SHEET
HP-4 (E) 1 CLIMACOOL |  UCHO85AF ASAHBOS 210 14.8 255 | 13.3 85 95 55 45 975.8 15.8 110 3.8 190 7.8 82.0 620 | 105 120 1359 3.92 460/3/60 162 225 2,4 RL REFRIGERANT LIQUID LINE ) METAL DUCT
HP-5 (E) 1 CLIMACOOL UCHO85AF ASAHBOS 210 14.8 255 13.3 85 95 55 45 975.8 15.8 110 3.8 190 7.8 82.0 62.0 105 120 1359 3.92 460/3/60 162 225 2,4 HG REFRIGERANT HOT GAS LINE + C + MANUAL BALANCING DAMPER
HP-6 1 CLIMACOOL UCHO85AF ASAHBOS 210 14.8 255 13.3 85 95 55 45 975.8 15.8 110 3.8 190 7.8 82.0 62.0 105 120 1359 3.92 460/3/60 162 225 3,4 FOS FUEL OIL SUPPLY
TOTAL 1260 1530 5854.8 660 1140 8154 FOR FUEL OIL RETURN ﬁL E + FLEX CONNECTOR
REMARKS:
1. EXISTING TO REMAIN FOV FUEL OIL VENT DAD _ ACCESS DOORS
2. EXISTING TO BE RELOCATED DFS DRY FLUID SUPPLY — AD
3. NEW HEAT PUMP PRE-PURCHASED BY THE OWNER, RIG FROM OWNER STORAGE FACILITY INTO PLACE AS SHOWN ON DRAWING M100. NEW HEAT PUMP TO BE INTEGRATED WITH EXISTING UNITS, PROVIDE 60 MESH BASKETS FOR EXISTING STRAINERS ON ALL (3) INLET. "
4. RATED FOR 35% PROPYLENE GLYCOL ON LOAD AND SOURCE SIDES DFR DRY FLUID RETURN FD 1 FIRE DAMPER p—
LPS LOW PRESSURE STEAM SUPPLY ) prmmy
< FSD < FIRE/SMOKE DAMPER “ a
1.1 EXISTING HEAT PUMP PLANT CONTROL SEQUENCE (NEW WORK IS SHOWN BOLD) COND STEAM CONDENSATE RETURN " E :
ALL WORK PERFORMED BY MTI CONTROLS G.  COOLING WATER:
COOLING WATER TEMPERATURE SETPOINT IS 42°F WHEN OUTSIDE AIR PUMP SCHEDULE D< GATE VALVE ) ] 1 LOTORIZED DAMPER = e
A.  HEAT PUMP SOURCE WATER PUMPS {HPP-1, 2}: TEMPERATURE IS ABOVE 43°F (ADJ.). WHEN OUTSIDE AIR TEMPERATURE IS BELOW 151 BALL VALVE ] =
THE PUMPS ARE 100% REDUNDANT AND ALTERNATE ON A WEEKLY BASIS. DURING 50°F (ADJ.), COOLING WATER TEMPERATURE IS RESET BY CLIMA COOL PID OUTPUT e o
PUMP ALTERNATION LAG PUMP RAMPS UP TO LEAD PUMP SPEED AND AFTER A 1 BASED ON RETURN WATER TEMPERATURE. DIFFERENTIAL WILL BE 11°F WITH A PID HEAD POWER A BUTTERFLY VALVE oy . m -
MINUTE DELAY THE LEAD PUMP RAMPS DOWN AND SHUTS OFF. THE PUMPS ARE OUTPUT OF 20% UP TO A DIFFERENTIAL OF 0°F WITH A PID OUTPUT OF 62% (ADJ.). PLAN MOTOR IMPELLER] MECH. d . TURNING VANE ELL
LOCATION SERVICE MFGR | MODEL NO TYPE GPM | ey | RPM | BHP VIPH/HZ NOTES
CONTROLLED IN A MANNER TO MAINTAIN THE SYSTEM DIFFERENTIAL PRESSURE THIS IS TO LIMIT CYCLING. THE COOLING FUNCTION OF THE CLIMA COOL IS DISABLED CODE (FT) HP  [( )| DIA EFF. e} GLOBE VALVE -y
DETERMINED BY THE TEST AND BALANCE CONTRACTOR. THE CONTROL WHEN RETURN WATER TEMPERATURE GOES BELOW 49 °F, AND RE-ENABLED WHEN . c “ p—
CONTRACTOR FURNISHED THE VFD'S FOR EACH PUMP MOTOR. THE LEAD PUMP RETURN WATER TEMPERATURE GOES ABOVE 55°F (ADJ.). RELOCATE CLIMA COOL 21 TRIPLE DUTY VALVE 45° LOW-LOSS TAKE-OFF FITTING W/ &
OPERATES CONTINUOUSLY TO MAINTAIN THE SYSTEM DIFFERENTIAL SETPOINT. IF SUPPLY WATER TEMPERATURE SENSOR TO THE LOCATION SHOWN, PROVIDE A LJ BSMT . DAMPER & FLEX DUCT w (<D
THE LEAD PUMP FAILS, THE LAG PUMP IS ENABLED AND AN ALARM REQUIRING NEW SYSTEM SUPPLY WATER TEMPERATURE SENSOR AT THE EXISTING LOCATION. § | CTP-1(E) | .-, CLG. TOWER TACO | KS5095 | BASEMTD. 1275 f 20 | 1,750 ) 1625 | 20  f460/3/60 [ 11.625 | 85% |NOTES1 A SWING CHECK VALVE ~N
ACKNOWLEDGEMENT IS INITIATED AT THE OPERATOR WORKSTATION. CURRENT WHEN CLIMA COOL IS DISABLED, CHILLED WATER VALVES AT AHU-1 AND AHU-4, AND 45° LOW-LOSS TAKE-OFF FITTING W/ N
SENSORS FOR PROOF OF FLOW AND PUMP STATUS INDICATION AT THE OPERATOR PRE-CHILLED WATER VALVE AT AHU- 2 ARE OPEN TO PROVIDE FREE COOLING. FREE LJ BSMT - STRAINER DAMPER & RIGID ROUND DUCT
WORKSTATION. COOLING CONTROL VALVE SHALL OPEN. THESE VALVES WILL CLOSE UPON CLIMA CTP-2(B) | "wEcH CLG. TOWER TACO | KSS5095 [ BASEMTD. | 1275 20 | 1750 [16.25 | 20 |460/3/60 | 11.625 | 85% |NOTES1 S ~ :
COOL ENABLING TO PREVENT SHORT CYCLING. HIGH PRESSURE 1/3 - 2/3 (CV-1 AND - FLEX CONNECTOR m : : oy
B.  BUILDING CHILLED WATER PUMPS {CWP-1, 2}: CV-2) CHILLED WATER BYPASS VALVES SHALL MODULATED TO MAINTAIN MAXIMUM LJ BSMT HP SOURCE 90° TEE TAKE-OFF FITTING
THE PUMPS ARE 100% REDUNDANT AND ALTERNATE ON A WEEKLY BASIS. DURING CLIMA COOL DIFFERENTIAL AT 10 PSID (ADJ.). LOW PRESSURE (CV-3) CHILLED HPP-1(B) | “vEcH WATER TACO F18013 BASE MTD. | 1.275 | 50 | 1,150 [ 30.54 40 | 460/3/60 12.25 84% | NOTES 2 —< HOSE END DRAIN VALVE ¢ — [ 43 & Q
PUMP ALTERNATION LAG PUMP RAMPS UP TO LEAD PUMP SPEED AND AFTER A 1 WATER BYPASS SHALL MODULATED TO MAINTAIN MINIMUM CLIMA COOL 1 ﬂ —
MINUTE DELAY THE LEAD PUMP RAMPS DOWN AND SHUT OFF. THE PUMPS ARE DIFFERENTIAL AT 2 PSID (ADJ.). WIRING OF CONTROLS FOR THE BYPASS VALVES, i LJ BSMT HP SOURCE PRESSURE REDUCING VA. . e
CONTROLLED IN A MANNER TO MAINTAIN THE SYSTEM DIFFERENTIAL PRESSURE DIFFERENCIAL PRESSURE SENSORS AND CHILLED WATER PUMP VFD'S TO BE TO A HPP-2E) | “MECH WATER TACO FI 8013 BASEMTD. | 1.275 50 [ 1,150 | 30.54 40 [ 460/3/60 1225 84% | NOTES 2 = 3 CONICAL 90° TEE TAKE-OFF FITTING H =
DETERMINED BY THE TEST AND BALANCE CONTRACTOR. THE CONTROL SINGLE CONTROLLER TO AVOID NETWORK LAG TIME . THE CLIMACOOL IS DISABLED e o CHILLED 4%‘ SAFETY RELIEF VALVE : e
CONTRACTOR FURNISHED THE VFD'S FOR EACH PUMP MOTOR. THE LEAD PUMP WHEN THE SOURCE WATER GOES ABOVE 106°F AND RE-ENABLED WHEN THE CWP-1(E 0
OPERATES CONTINUOUSLY TO MAINTAIN THE SYSTEM DIFFERENTIAL SETPOINT. IF SOURCE WATER GOES BELOW 95°F (ADJ.). E1 “wech WATER TACO FI 6013 BASEMTD. | 1,765 f 105 | 1,750 ) 585 75 | 4605360 | 11.375 83% [NOTES 3 " UNION /<> 45° TEE TAKE-OFF FIITTING = Q
THE LEAD PUMP FAILS, THE LAG PUMP IS ENABLED AND AN ALARM REQUIRING ? —_— |V| 8 e
ACKNOWLEDGEMENT IS INITIATED AT THE OPERATOR WORKSTATION. CURRENT THE MICROPROCESSOR CONTROL PANEL SHALL LIMIT TO FIVE (5) THE NUMBER OF cwp-2g)| LJBSMT HP CHILLED TACO F1 6013 BAsE MTD. | 1,765 | 105 | 1.750 | 585 75 | 460/3/60 11.375 83% | NOTES 3 5 MOTORIZED T.C. VA/2-WAY
SENSORS FOR PROOF OF FLOW AND PUMP STATUS INDICATION AT THE OPERATOR HEAT PUMPS ALLOWED TO RUN IN COOLING MODE. DESIGNATION OF WHICH HEAT MECH WATER (<D
WORKSTATION. PUMP IS DISABLED TO OPERATE IN COOLING MODE IS TO BE SELECTED AT THE T BevT B CHILLED R MOTORIZED T.C. VA/3-WAY > 45°-90° TEE TAKE-OFF FITTING
USER INTERFACE AT THE HEAT PUMP. CWP-3(E) TACO F13013 BASE MTD. | 600 105 | 1,750 | 58.5 30 460/3/60 | 11.375 83% | NOTES 3 ¢ =1 | g 0
C.  BUILDING PONY CHILLED WATER PUMP {CWP-3}: MECH WATER W ECCENTRIC PLUG BALANCING VALVE
WHEN OUTSIDE AIR TEMPERATURE DROPS BELOW 45°F (ADJ.) THE PONY PUMP H.  SOURCE WATER LOOP CONTROL: SA SUPPLY AIR DUCT (SINGLE LINE)
TAKES OVER AS THE LEAD PUMP. THIS PUMP MODULATES TO MAINTAIN THE CHILLED THE SOURCE WATER LOOP IS MAINTAINED BETWEEN 45°F (ADJ.) AND 105°F (ADJ.) Hwp-1(E)| Y BSMT HP HEATING TACO F1 5011 Base MTD. | 1.080 | 70 | 1,150 | 25.03 25 |aeomieo0 | 13375 | 85% | NOTES 4 i VALVE IN RISER
WATER DIFFERENTIAL PRESSURE SETPOINT AS MEASURED ON THE 8TH FLOOR AT UTILIZING A COMBINATION OF THE GROUND SOURCE LOOP AND THE COOLING MECH WATER RA RETURN AIR DUCT (SINGLE LINE)
LEON JOHNSON. WHEN THIS PUMP IS RUNNING ABOVE 56 HERTZ FOR LONGER THAN TOWER OPERATION. THE SOURCE WATER IS CONTROLLED FROM A TEMPERATURE LI BSMT HP HEATING O TEE UP
5 MINUTES, THE DESIGNATED LEAD PUMP WILL RESUME OPERATION AND THE PONY SENSOR LOCATED IN THE SOURCE WATER ENTERING THE HEAT PUMP. HWP-2(E)| =) 22 WATER TACO FI 5011 Base MTD. | 1,080 | 70 | 1,150 | 25.03 25 |a60/3/60 | 13.375 85% | NOTES 4 EA EXHAUST AIR DUCT (SINGLE LINE)
PUMP WILL BE DISABLED. CURRENT SENSORS FOR PROOF OF FLOW AND PUMP S TEE DOWN =
STATUS INDICATION AT THE OPERATOR WORKSTATION. . HEAT INJECTION PUMPS (HIP-1, 2): )
THESE PUMPS HAVE BEEN REMOVED. HIP-1(E) REMOVED —0 ELBOW UP SD-1 (PLAN CODE)  DIFFUSER, REGISTER, OR GRILLE THROW
D.  BUILDING HOT WATER PUMPS {HWP-1, 2}: 8x8 (NECK SIZE) PATTERN SHOWN ON DWGS.
THE PUMPS ARE 100% REDUNDANT AND ALTERNATE ON A WEEKLY BASIS. DURING J.  COOLING TOWER SEQUENCE: — 5 ELBOW DOWN 200 (CEM
PUMP ALTERNATION LAG PUMP RAMPS UP TO LEAD PUMP SPEED AND AFTER A 1 THE SOURCE WATER IS CONTROLLED FROM A TEMPERATURE SENSOR LOCATED IN HIP-2(E) REMOVED (CFM)
MINUTE DELAY THE LEAD PUMP RAMPS DOWN AND SHUTS OFF. THE PUMPS ARE THE SOURCE WATER ENTERING THE HEAT PUMP. WHEN THE LOOP TEMPERATURE > PIPE SIZE CHANGE —— CONNECT NEW WORK TO EXISTING
CONTROLLED IN A MANNER TO MAINTAIN THE SYSTEM DIFFERENTIAL PRESSURE RISES ABOVE THE COOLING SETPOINT OF 80°F (ADJ.). THE CONTROL SYSTEM LJ BSMT CLG. TOWER
DETERMINED BY THE TEST AND BALANCE CONTRACTOR OF THE HEAT PUMP ENABLES HRP 1 OR 2 AND ENABLES CTP 1 OR 2, AND DISABLES PUMPS WHEN HRP-1E) [ “\vEcH HXA TACO KS 8011 INLINE 1,275 | 30 1,150 [ 10.14 15 460/3/60 9.375 82% |NOTES5 i MANUAL FLOW BALANCING VALVE @
DIFFERENTIAL PRESURE SENSOR. THE CONTROL CONTRACTOR FURNISHED THE SOURCE TEMPERATURE DROPS 6°F BELOW SETPOINT. UPON A FURTHER RISE IN (CIRCUIT SETTER) PRESSURE GAUGE W/ SNUBBER
VED'S FOR EACH PUMP MOTOR. THE LEAD PUMP OPERATES CONTINUOUSLY TO TEMPERATURE, MODULATE IN SEQUENCE THE COOLING TOWER VALVE V1 AND LJ BSMT CLG. TOWER . i
MAINTAIN THE SYSTEM DIFFERENTIAL SETPOINT. IF THE LEAD PUMP FAILS, THE LAG COOLING TOWER FAN VFD BELOW 40°F OUTDOOR AIR TEMPERATURE (ADJ.), THE HRP-2(B) [ " \ecH HX-1 TACO | KS 8011 INLINE [ 1,275 | 30 | 1,150 [ 1014 | 15 |460/3/60 | 9375 | 82% |NOTESS AUTOMATIC FLOW BALANCING VALVE NO NORMALLY OPEN
PUMP IS ENABLED AND AN ALARM REQUIRING ACKNOWLEDGEMENT IS INITIATED AT COOLING TOWER FAN IS DISABLED AND THE COOLING TOWER VALVE V1 IS -
THE OPERATOR WORKSTATION. CURRENT SENSORS FOR PROOF OF FLOW AND CONTROLLED TO FULL BYPASS AND COOLING TOWER DRAIN VALVE V2 IS OPENED.A | o0, o JABS GRD. SOURCE — PIPE GUIDE NC NORMALLY CLOSED
PUMP STATUS INDICATION AT THE OPERATOR WORKSTATION. MANUAL POINT ON GRAPHICS WILL DISABLE TOWER, LOCK COOLING TOWER VALVE B[ BALL WELLS 250 NOTES 6 < —
V1 TO BYPASS, AND OPEN DRAIN VALVE V2 TO ALLOW TOWER TO REMAIN DRAINED < PIPE ANCHOR c COMMON =
E.  HEAT PUMP (HP-1, 2, 3, 4, 5, 6): THROUGH WINTER. i JABS GRD. SOURCE m —
THE HEAT PUMPS ARE SUPPLIED WITH A LON COMPATIBLE MICROPROCESSOR GSP-2(E) DAL WELLS 250 NOTES 6 PRESSURE/TEMP. TEST PLUG (E) EXISTING - = 2
CONTROL PANEL. THE CONTROL PANEL PROVIDES ALL CONTROL FUNCTIONS K.  SUMP FILL VALVE @ ] ~ —
NECESSARY FOR THE HEAT PUMP TO MAINTAIN THE CHILLED AND HEATING HOT VALVE V3 IS OPENED AND CLOSED AS REQUIRED TO MAINTAIN SUMP LEVEL AT AN swp-1E)|  JABS GRD. SOURCE 250 NOTES 6 DIAL THERMOMETER = E = g g
WATER SETPOINT CONTROL. INTEGATE HEAT PUMP HP-6 INTO THE ADJUSTABLE SETPOINT, COORDINATED WITH OVERFLOW HEIGHT. HALL HX =) = &
MICROPROCESSOR CONTOL PANEL SIMILAR TO THE EXISTING HEAT PUMPS. THE ~
HEAT PUMP CONTROL SYSTEM MANAGES HEAT PUMP, STAGING, CYCLING AND L. HEAT REJECTION PUMPS (HRP-1, 2): swp-2E)| JABS GRD. SOURCE 250 NOTES 6 HVAC ABBREVIATIONS & »n E < £
CHANGE OVER IN ORDER TO MAINTAIN BOTH CHILLED AND HOT WATER LOOP THE PUMPS ARE 100% REDUNDANT AND ALTERNATE BASED ON RUN TIME HOURS. HALL HX = F.‘ 2 -
AND DISABLING THE HEAT PUMP, THE GONTROL GONTRAGTOR 1S RESPONSIBLEFOR ~ PUMP FALLS, THE LAG PUMP IS ENABLED AND AN ALARM REGUIRING LUBSMT | SNow MELT AFF  ABOVE FINISHED FLOOR LAT  LEAVING AR TEMPERATURE TS0
y i - ACFM ACTUAL CFM LWT LEAVING WATER TEMPERATURE
INTERFACING WITH THE CONTROL PANEL TO BRING BACK ALL POINTS TO THE FRONT ACKNOWLEDGEMENT IS INITIATED AT THE OPERATOR WORKSTATION. CURRENT SMP-1E) 1 “ECH HX-3 TACO KS 1507 INLINE 63 45 | 1750 | 144 1.5 | 460/3/60 6.625 | 57.9% | NOTES®6 AHU AR Il—JlAng;LING UNIT LF LINEAR FEET O 7, < g g
END FOR MONITORING CONTROL.ALARM CONDITIONS AT THE PANEL ARE SENSORS FOR PROOF OF FLOW AND PUMP STATUS INDICATION AT THE OPERATOR : ANS| AMERICAN NATIONAL STANDARDS INSTITUTE MAX MAXIMUM 7 — 2 -
ANNUNCIATED AT THE OPERATOR WORKSTATION IN CONFORMANCE WITH THE WORKSTATION. NOTES: M.C MECHANICAL CONTRACTOR — e ,°°
CURRENT MONTANA STATE UNIVERSITY ALARM PROTOCOL STANDARD. 1) EXISTING CONSTANT SPEED PUMP TO REMAIN, REBALANCE FOR 1275 GPM. AMP AMPERE (AMP,AMPS) MiN. MINIMUM m 2 m m ><
M. COOLING TOWER PUMPS (CTP-1, 2): 2) EXISTING PUMP WITH VARIABLE SPEED DRIVE TO REMAIN, SYSTEM CONTAINS 35% PROPYLENE GLYCOL/ 65% WATER, REBALANCE FOR 1275 GPM. APD AIR PRESSURE DROP N O NORMALLY OPEN & o] N o <
E. HEATING WATER: A THE PUMPS ARE 100% REDUNDANT AND ALTERNATE BASED ON RUN TIME HOURS. 3) EXISTING PUMP WITH VARIABLE SPEED DRIVE TO REMAIN, SYSTEM CONTAINS 35% PROPYLENE GLYCOL/ 65% WATER, TEST AND RECORD EXISTING APPROX  APPROXIMATE NC NORMALLY CLOSED D m. O =
HEATING WATER TEMPERATURE ARE RESET FROM 90°F AT 40°F.OM RAIR PUMP OPERATION IS ENABLED THROUGH LOOP CONTROL SEQUENCE. IF THE LEAD OPERATING CONDITION. BHP BRAKE HORSEPOWER, BOILER HORSEPOWER N/A NOT APPLICABLE ) o)
TEMPERATURE TO 145°F AT -5°F OUTDOOR AIR TEMPERATURE TPOINT PUMP FAILS, THE LAG PUMP IS ENABLED AND AN ALARM REQUIRING 4) EXISTING PUMP WITH VARIABLE SPEED DRIVE TO REMAIN, SYSTEM CONTAINS 35% PROPYLENE GLYCOL/ 65% WATER, TEST AND RECORD EXISTING BTU BRITISH THERMAL UNIT NIC NOT IN CONTRACT 2
IS CONTROLLED UTILIZING STEAM INJECTION AS WELL AS CLIMA RATION ACKNOWLEDGEMENT IS INITIATED AT THE OPERATOR WORKSTATION. CURRENT OPERATING CONDITION MBH BTU PER HOUR (THOUSAND) NTS NOT TO SCALE =
AS FOLLOWS: CLIMA COOL SETPOINT WAS SET BY THE CONTROLS CONTRACTOR. SENSORS FOR PROOF OF FLOW AND PUMP STATUS INDICATION AT THE OPERATOR :
UPON ENABLING OF THE HEATING SYSTEM, THE HEATING WATER SETPOINT IS WORKSTATION. LEVEL SWITCH IN THE SUMP TO LOCKOUT THE PUMP OPERATION IF 2) Ei:g:mg SSI\NA;AT’\(')TSI';&ERI PUMP TO REMAIN, SYSTEM CONTAINS 35% PROPYLENE GLYCOL/ 65% WATER, REBALANCE FOR 1275 GPM. 88 ::NT ggg:g ::NECEJ ggD glé'.\aﬂgggo BLADE DAMPER
WRITTEN TO THE CLIMA COOL TO BE HIGHER THAN THE HOT WATER RETURN THE SUMP LEVEL FALLS BELOW SETPOINT. ) : CEM GUBIG FEET PER MINUTE
TEMPERATURE BY A VALUE SET BY THE FOLLOWING RESET SCHEDULE. THE RESET OA OUTSIDE AIR
WILL BE BASED ON THE PID OUTPUT FROM THE CLIMA COOL, FROM A 11°F 1.2 SNOW MELT SYSTEM: SCFM CFM, STANDARD CONDITIONS % PERCENT
TEMPERATURE RISE AT 20% OUTPUT TO A 0°F TEMPERATURE RISE AT 62% OUTPUT DB DECIBEL PH PHASE(ELECTRICAL)
(ADJ.). THE INTENTION OF THIS RESET IS TO LIMIT COMPRESSOR CYCLING. A.  UTILIZES THE EXISTING SNOWMELT CONTROL SYSTEM: DIA, @ DIAMETER :52'3 Egg“gg PER SQUARE INCH 5
HEAT OUTPUT RELAY FROM THE EXISTING CONTROLLER: USE THE HEAT OUTPUT ID DIAMETER, INSIDE DRAWN BY:
HEATING FUNCTION OF THE CLIMA COOL IS DISABLED IF HEATING RETURN WATER RELAY FROM THE EXISTING CONTROLLER AS AN INPUT TO THE BUILDING EMCS CO NTROL VALVE SC H E D U LE (35% GYLCOL) oD DIAMETER, OUTSIDE PSIA PSI ABSOLUTE REVIEWED BY: RD
TEMPERATURE GOES OVER 104°F AND RE-ENABLED WHEN THE RETURN WATER SYSTEM. WHEN THE HEAT OUTPUT CONTACTS ARE CLOSED, VERIFY OUTDOOR AR DBT DRY-BULB TEMPERATURE PD PRESSURE DROP OR DIFFERENCE :
TEMPERATURE GOES UNDER 101.5°F (ADJ). HEATING FUNCTION OF THE CLIMA COOL TEMPERATURE IS BELOW 32°F, OPEN THE 2-WAY VALVE AT THE SNOW MELT HEAT EAT ENTERING AIR TEMPERATURE PSIG PSI GAUGE REV.| DESCRIPTION | DATE
WILL BE DISABLED WHEN SOURCE WATER TEMPERATURE GOES BELOW 45°F, AND EXCHANGER AND ENERGIZE SMP-1. WHEN THE HEAT RELAY FROM THE CONTROLLER HEAD EC ELEGTRICAL CONTRACTOR R/O RUN OUT A
RE-ENABLED WHEN SOURCE WATER TEMPERATURE GOES ABOVE 49°F (ADJ) OR OPENS CLOSE THE 2-WAY VALVE AT THE SNOWMELT HEAT EXCHANGER AND STOP PLAN VALVE LOSS - RH RELATIVE HUMIDITY ADDENDUM 1 [11/03/21
WHEN SOURCE WATER TEMPERATURE GOES ABOVE 87°F, AND RE-ENABLED WHEN SMP-1. SUPPLY TEMP RESET IS 125°F WHEN OUTDOOR AIR TEMPERATURE IS -10°F copg | LOCATION SERVICE VALVE TYPE BODY cv GPM REMARKS EDR EQUIVALENT DIRECT RADIATION RA RETURN AIR
SOURCE WATER TEMPERATURE GOES BELOW 82°F (ADJ). HEATING FUNCTION OF AND 95°F WHEN THE OUTDOOR AIR TEMPERATURE IS 10°F (ADJ.). CURRENT (PSI) EXP EXPANSION RPM REVOLUTIONS PER MINUTE
+ECWACOOL IS DISABLED IF WHEN THE OUTSIDE AIR TEMPERATURE IS BELOW SENSORS FOR PROOF OF FLOW AND PUMP STATUS INDICATION AT THE OPERATOR EWT ENTERING WATER TEMPERATURE SH SENSIBLE HEAT
° ) WORKSTATION. F FAHRENHEIT
j ovq | LYBSMT | HIGHPRESSURE | /o0 v 0 12" o 161 | 10 | NORMALLY CLOSED SPRING RETURN EPM FEET PER MINUTE §EEV%L §§58IE:8@T$?UME
THE 3-WAY DIVERTING VALVES ARE PERMANENTLY OPEN TO THE HEATING MINIMUM RUNTIME IS 1/2 HOUR: THIS IS THE MINIMUM RUNTIME OF THE HEAT ET FOOT OR FEET SP STATIC PRESSURE
WATER LOOP AND CLOSED TO THE SOURCE LOOP. THE 2 %’ 2-WAY VALVE OUTPUT RELAY. CV-2 LJ BSMT HIGH PRESSURE | \1opuLATING 3" 150 262 10 NORMALLY CLOSED SPRING RETURN HZ FREQUENCY SUCT SUCTION S ONTANS
MODULATES TO MAINTAIN A PRESSURE DIFFERENTIAL OF 4.5 PSID AS MEASURED A NAAAAPAMECE A~ -2B-BYRASS A~ AP ANASUHABLEFOR-URFO- B8RS A~~~ GA GAGE OR GAUGE SA SUPPLY AIR W 4
ACROSS THE HEADERS OF THE CLIMA COOL HEAT PUMP. WHEN THIS VALVE IS END OF SEQUENCE LJ 8TH FL. LOW PRESSURE | 10 amnics . NORMALLY CLOSED SPRING RETURN GAL GALLONS TEMP TEMPERATURE 5*
FULLY OPEN AND CAN NO LONGER MAINTAIN PRESSURE DIFFERENTIAL, THE 8 MECH BYPASS : SUITABLE FOR UPTO 50 PSI. Ge. GENERAL CONTRACTOR D TEMPERATURE DIFFERENCE RICHARD M
2-WAY VALVE MODULATES OPEN. THIS VALVE MODULATES IN INCREMENTS OF oPH GALLONS PER HOUR TSTAT  THERMOSTAT :
10%, WITH BOTH VALVES CONTINUING TO MODULATE DOWN TO MAINTAIN TONS TONS OF REFRIGERATION © u DeMARNIS | ¢
DIFFERENTIAL PRESSURE ACROSS THE HEADERS. THE 8" VALVE IS FULLY GPM GALLONS PER MINUTE T.C. TEMPERATURE CONTROL iR 6439 BE s
OPENED WHEN THE HEATING FUNCTION OF THE CLIMA COOL UNIT IS DISABLED. GPD GALLONS PER DAY VAC VACUUM G
THE STEAM HEAT EXCHANGER MODULATES 1/3 AND 2/3 VALVES TO MAINTAIN HD HEAD VAV VARIABLE AIR VOLUME <
SUPPLY WATER TEMPERATURE AT SETPOINT PER RESET SCHEDULE. A HGT HEIGHT VEL VELOCITY TN7oNAL &
DIFFERENTIAL PRESSURE TRANSDUCER INSTALLED ACROSS THE STEAM HEAT HP HORSEPOWER v VOLT
EXCHANGER IS USED TO PROVE FLOW, AND PREVENT STEAM VALVES FROM RH HUMIDITY, RELATIVE VoL VOLUME "’
OPENING IN A LOW OR NO FLOW SITUATION. KW KILOWATT VFD VARIBLE FREQUENCY DRIVE PPA# 19 0042
KWH KILOWATT HOUR WPD WATER PRESSURE DROP ° -
W/ WITH °
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SCHEDULES AND
LEGEND
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Leon Johnson Hall
Redundant Heat Pump
Module Installation

SHEET NOTES

®

HP-1,2 TO REMAIN IN PLACE.

NEW PLACEMENT OF HP-3,4,5 AND ADDITION OF HP-6.
PROVIDE TEMPORARY SPOOL PIECES AS NOTED ON G100.

PROVIDE SPOOL PIECES TO ALLOW FUTURE UNITS TO BE
ADDED WITHOUT MOVEMENT OF EXISTING UNITS. FIELD
VERIFY HEAT PUMP SPOOL PIECE LENGTHS AND
CONNECTION CONFIGURATION WITH MANUFACTURER.

FLANGES TO BE ADDED FOR REMOVAL OF 2" CONDENSATE
PIPE FOR MAINTENANCE.

PROPOSED BEST PATH FOR RIGGING HP-6 TO THE
MECHANICAL ROOM.

REMOVE EXISTING WALL HANGER FOR 2" CONDENSATE
PIPE. MAINTAIN CLEARANCE FROM EXISTING COLUMN TO
RELOCATED HP-5.

EXISTING 3" WASTE RISER TO REMAIN.

PROVIDE FLOOR PIPE SUPPORTS FOR EXISTING 2"
CONDENSATE PIPE.

REMOVE, RELOCATE AND RECONNECT EXISTING VALVING,
STAINERS, PIPE FITTINGS AND CONTROLS AS REQUIRED
FOR THE INSTALLATION OF HP-6.

© 0 0O 8 O OQ

PROVIDE 6" HIGH PRESSURE 1/3 - 2/3 DP BYPASS AT THE
ENDS OF THE CHILLED WATER SUPPLY AND RETURN
HEADER.

NORTH REF

406.556.7100
406.585.3031

BOZEMAN, MT 59715
PH
FAX

CUSHING TERRELL
411 E. MAIN ST. SUITE 101

DRAWN BY: SB
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1

7\ SEVENTH FLOOR MECHANICAL PLAN

/@®

| _—— 2"LOW PRESURE DP
BYPASS

——CV-3

—9 &

81®

)

M100

SHEET NOTES

@ EXISTING 3" CWS AND CWR RISERS DOWN AND 2" CWS
AND RETURN RISERS UP TO REMAIN.

EXISTING 2" CWS AND CWR BRANCH MAINS TO REMAIN.
EXISTING 2" CWS AND CWR RISERS DOWN TO REMAIN.

REMOVE EXISTING MANUAL BALANCING VALVE, PROVIDE
DP CONTROL VALVE AND CHECK VALVE, RECONNECT
PIPING. PROVIDE SEPERATE CONTROL CONDUIT AND
WIRING FROM THE 8TH FLOOR MECHANCIAL ROOM TO THE
CONTROLLER IN THE BASEMENT MECHANICAL ROOM.
WIRING OF CONTROLS FOR THE BYPASS VALVES,
DIFFERENCIAL PRESSURE SENSORS AND CHILLED WATER
PUMP VFD'S TO BE TO A SINGLE CONTROLLER TO AVOID
NETWORK LAG TIME .

1/4"=1-Q" ‘

NORTH REF

fﬂ'

/1 EIGHTH FLOOR MECHANICAL PLAN

M100

SHEET NOTES

@ EXISTING 3" CWS AND CWR RISERS DOWN AND 2" CWS
AND RETURN RISERS UP TO REMAIN.

@ EXISTING 2" CWS AND CWR BRANCH MAINS TO REMAIN.
@ EXISTING 2" CWS AND CWR RISERS DOWN TO REMAIN.

@ REMOVE EXISTING MANUAL BALANCING VALVE, PROVIDE
DP CONTROL VALVE AND CHECK VALVE, RECONNECT
PIPING. PROVIDE SEPERATE CONTROL CONDUIT AND
WIRING FROM THE 8TH FLOOR MECHANCIAL ROOM TO THE
CONTROLLER IN THE BASEMENT MECHANICAL ROOM.
WIRING OF CONTROLS FOR THE BYPASS VALVES,
DIFFERENCIAL PRESSURE SENSORS AND CHILLED WATER
PUMP VFD'S TO BE TO A SINGLE CONTROLLER TO AVOID
NETWORK LAG TIME .

1/4"=1-Q" ‘

NORTH REF

MONTANA
STATE UNIVERSITY

Leon Johnson Hall
Redundant Heat Pump
Module Installation

406.556.7100
406.585.3031
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PRE-BID MEETING AGENDA

Project: LEON JOHNSON HEAT PUMP MODULE PPA # 19-0042 j:
From: TODD COOK, FACILITIES ENGINEER, PHONE 406-995-55480 4
Date: 10-26-2021 4
1. Recommended Attendees:
a OFS Design/Consulting Staff,
b onstruction Manager,
c. Safety isk Management
d. Outside consu
e Clients
f. MSU-ITC
2. Route sign-in sheet. Introductions
3. Availability of Contract Documents
4. Arrangement of Work:
a. Related work being performed by MSU or other contractors.
b. Owner furnished equipment. ‘W}
. - B WENESDAY,
c. Use of building areas for construction : 11-10-2021. 2PM
5. Bidding Considerations: R
a. Plan review fees paid by o t fees paid by contractor. Status. e vE
b.  Bid opening date, time. * ADDENDUM DEADLINE
c. Bid Security of 10% of bid for all projects, [ FEHORSDAY T12-2021
d. Deadline for Substitution, and Addenda.: AAAA
e. Performance, labor, and material bonds for 100%, for projects over $25,000. LM £ / -3 .
f. State tax of 1% for projects over $5000. = /4
g. Prevailing wages for projects over $25,000.
h. General liability, Owner protective liability, and property insurance, in MSU
) Hane, ) * SUBSTANTIAL
1. Completion of project wm : COMPLETION
j- Liquidated damages of r day. : (SYSTEM
k. Project meetings. OPERATIONAL), .
: : i TUE,
6. Review drawings and technical specifications S —— C-/5 -7,
[ $100 i
y 4
7. Questions that have been raised since bid documents sent out. AAAIAAAANANAN
8. Fpéﬁ discussion of project and related questions.
9. Project walk-through.
Encl: List of Attendees, Notes from Meeting
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Leon Johnson Heat Pump Module (PPA # 19-0042) -¢ PRE BID MEETING 3 10-26-2021
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