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PU__PURPOSE OF ISSUANCE

PU-1

THESE DRAWINGS IDENTIFIED AS ISSUE FOR BID SET DATED 11/19/25 ARE ISSUED FOR COST ESTIMATING

PURPOSES, THEY ARE NOT ISSUED FOR CONSTRUCTION.
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AS USED IN THESE GENERAL NOTES:
"DRAWINGS" MEANS THE LATEST STRUCTURAL DESIGN DRAWINGS, UON.
"SPECIFICATIONS" MEANS THE LATEST PROJECT SPECIFICATIONS, UON.
‘CONTRACT DOCUMENTS” IS DEFINED AS THE DESIGN DRAWINGS AND THE SPECIFICATIONS
‘SER” IS DEFINED AS THE STRUCTURAL ENGINEER OF RECORD FOR THE STRUCTURE IN ITS FINAL
CONDITION.
‘DESIGN PROFESSIONALS” IS DEFINED AS THE OWNER'S ARCHITECT AND SER.

‘MEP” INCLUDES, BUT IS NOT LIMITED TO MECHANICAL, ELECTRICAL, PLUMBING, FIRE PROTECTION.

“‘CONTRACTOR” IS DEFINED TO INCLUDE ANY OF THE FOLLOWING: GENERAL CONTRACTOR AND

THEIR SUBCONTRACTORS, CONSTRUCTION MANAGER AND THEIR SUBCONTRACTORS, STRUCTURAL

STEEL FABRICATOR OR STRUCTURAL STEEL ERECTOR.

‘BASE BUILDING STRUCTURE” IS DEFINED AS THE EXISTING STRUCTURAL FRAME DESIGNED BY
LEMESSURIER.

‘STRUCTURE IN ITS FINAL CONDITION" MEANS ALL STRUCTURAL ELEMENTS SHOWN ON THE
STRUCTURAL CONTRACT DOCUMENTS ARE INSTALLED AND COMPLETELY CONNECTED AND
INSPECTED WITH NO OUTSTANDING NON-COMPLIANCE ISSUES.

‘DELEGATED DESIGN” MEANS A SCOPE OF WORK THAT MEETS PERFORMANCE CRITERIA
ESTABLISHED IN THE CONTRACT DOCUMENTS AND IS TO BE COMPLETED BY THE CONTRACTOR'S
LICENSED ENGINEER.

‘SERVICE LEVEL” LOADS ARE DEFINED AS NOMINAL OR UNFACTORED LOADS TO BE COMBINED
USING ALLOWABLE STRESS LOAD COMBINATIONS

‘STRENGTH LEVEL" LOADS ARE DEFINED AS FACTORED LOADS TO BE COMBINED USING STRENGTH

DESIGN LOAD COMBINATIONS

THE CONTRACTOR IS RESPONSIBLE FOR COORDINATION OF THE STRUCTURAL WORK WITH THE
ARCHITECTURAL AND MEP CONTRACT DOCUMENTS, AS WELL AS ANY OTHER APPLICABLE TRADES.

THE CONTRACTOR IS RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE UNTIL THE
CONSTRUCTION OF THE STRUCTURE REACHES ITS FINAL CONDITION.

THE CONTRACTOR IS SOLELY RESPONSIBLE FOR THE DESIGN, INSTALLATION, AND REMOVAL OF
TEMPORARY BRACING AND CONSTRUCTION SUPPORTS, FOR NEW AND EXISTING STRUCTURES, AS
NECESSARY TO COMPLETE THE PROJECT. NO PORTION OF THE PROJECT WHILE UNDER
CONSTRUCTION IS INTENDED TO BE STABLE IN THE ABSENCE OF THE CONTRACTOR'S TEMPORARY
SUPPORTS AND BRACES. CONTRACTOR SHALL RETAIN A PROFESSIONAL ENGINEER LICENSED IN THE
STATE WHERE THE PROJECT IS LOCATED TO DESIGN TEMPORARY BRACING AND CONSTRUCTION
SUPPORTS.

THE SPECIFICATIONS ARE AN INTEGRAL PART OF THE CONTRACT DOCUMENTS AND SHALL BE USED IN
CONJUNCTION WITH THE STRUCTURAL DRAWINGS.

THE CONTRACTOR SHALL VERIFY ALL EXISTING DIMENSIONS AND CONDITIONS AND COORDINATE WITH
THE STRUCTURAL DRAWINGS, ARCHITECTURAL DRAWINGS, DRAWINGS FROM OTHER CONSULTANTS,
PROJECT SHOP DRAWINGS AND FIELD CONDITIONS.

IN CASES OF CONFLICT BETWEEN DRAWINGS AND/OR SPECIFICATIONS AND OTHER DISCIPLINES OR
EXISTING CONDITIONS, CONTRACTOR SHALL NOTIFY THE DESIGN PROFESSIONALS AND OBTAIN
CLARIFICATION PRIOR TO BIDDING AND PROCEEDING WITH WORK.

APPLY DETAILS, SECTIONS, AND NOTES ON THE DRAWINGS WHERE CONDITIONS ARE SIMILAR TO
THOSE INDICATED BY DETAIL, DETAIL TITLE OR NOTE.

ONLY USE DIMENSIONS INDICATED ON THE DRAWINGS. DO NOT SCALE DRAWINGS.

ASSUME EQUAL SPACING BETWEEN ESTABLISHED DIMENSIONS, IF NOT INDICATED ON DRAWINGS.
CENTERLINES OF COLUMNS COINCIDE WITH GRID LINE INTERSECTIONS, UON.

CENTERLINES OF WALLS COINCIDE WITH CENTERLINES OF FOUNDATIONS, UON.

CENTERLINES OF FRAMING MEMBERS COINCIDE WITH COLUMN CENTERLINES, UON.

THE CONTRACTOR SHALL PROTECT EXISTING FACILITIES, STRUCTURES AND UTILITIES FROM DAMAGE.

THE CONTRACTOR SHALL VERIFY THAT CONSTRUCTION LOADS DO NOT EXCEED THE CAPACITY OF THE
STRUCTURE AT THE TIME THE LOAD IS APPLIED.

THE CONTRACTOR SHALL VERIFY ALL OPENING SIZES AND LOCATIONS WITH OTHER DISCIPLINES. THE
DRAWINGS DO NOT SHOW ALL OPENINGS REQUIRED. ADDITIONAL OPENINGS, BLOCKOUTS AND
SLEEVES MAY BE REQUIRED BY OTHER DISCIPLINES AND SHALL BE CONSTRUCTED USING THE
TYPICAL DETAILS AND/OR THE CRITERIA INDICATED ON THE DRAWINGS. OPENINGS REQUIRED BUT
NOT SHOWN ON THE STRUCTURAL DRAWINGS MUST BE APPROVED BY THE SER.

ELEVATIONS INDICATED ON STRUCTURAL DRAWINGS ARE BASED ON A PROJECT DATUM INDICATED ON
THE ARCHITECTURAL DRAWINGS.

SEE ARCHITECTURAL AND MEP CONTRACT DOCUMENTS FOR ADDITIONAL INFORMATION RELATING TO
THE COORDINATION OF STRUCTURAL COMPONENTS INCLUDING, BUT NOT LIMITED TO:

ARCHITECTURAL:

PLAN DIMENSIONS AND PROJECT DATUM

FINISH ELEVATIONS

WATERPROOFING AND DAMP-PROOFING DETAILS
EXACT OPENING SIZES FOR PIPES, DUCTS, ETC.
CONCRETE HOUSEKEEPING PADS

FIRE RATINGS

MEP:

PIPE AND DUCT SIZES FOR OPENING AND SLEEVE COORDINATION
EQUIPMENT CURBS AND HOUSEKEEPING PADS

INERTIA BASE FOR PUMPS

CONDUITS AND EMBEDMENTS IN WALLS AND SLABS

SPECIAL INSPECTIONS

REFER TO SPECIFICATION SECTION 014500 FOR STRUCTURAL TESTING AND INSPECTION REQUIREMENTS.

DELEGATED DESIGN ITEMS

DI-1

THE CONTRACTOR SHALL EMPLOY OR RETAIN A PROFESSIONAL ENGINEER LICENSED

IN THE STATE WHERE THIS PROJECT IS LOCATED TO DESIGN AND DETAIL DELEGATED DESIGN ITEMS
TO MEET THE PERFORMANCE AND DESIGN CRITERIA ESTABLISHED AS PART OF THE BASE BUILDING
STRUCTURE INDICATED IN THE CONTRACT DOCUMENTS INCLUDING BUT NOT LIMITED TO:

ANCHORAGE AND SUPPORT FOR MEP EQUIPMENT

CD CODES AND DESIGN CRITERIA

CD-1

CD-2

CD-3

CD-4

CD-5

CD-6

CD-7

CD-8

DE

PERFORM ALL CONSTRUCTION IN CONFORMANCE WITH THE BUILDING AND DESIGN CODES
REFERENCED WITHIN THESE DOCUMENTS. THE PROJECT DOCUMENTS REFER TO THE FOLLOWING
CODES AND STANDARDS, UON:

INTERNATIONAL BUILDING CODE, 2021 EDITION
MASSACHUSETTS STATE BUILDING CODE, 10th EDITION, 2024.

STRUCTURAL CONCRETE:
"BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE"
THE AMERICAN CONCRETE INSTITUTE (ACI 318-19)

STRUCTURAL STEEL:

"SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS", (AISC 360) CONFORMING TO THE PROVISIONS
OF LOAD RESISTANCE FACTOR DESIGN, BY THE AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC-
LRFD)

ALL EXISTING STRUCTURE SHOWN IS BASED ON THE EXISTING STRUCTURAL DRAWINGS ISSUED BY
LEMESSURIER DATED 10/17/12.

LIVE LOADS (SERVICE LEVEL):
MECHANICAL EQUIPMENT ROOM 210 PSF (OR NEW CHILLER WEIGHT)
SUPERIMPOSED DEAD LOADS (SERVICE LEVEL):

MECHANICAL EQUIPMENT ROOM 15 PSF

IN CASES WHERE THE CONTRACTOR DETERMINES THAT SUSPENDED OR FLOOR MOUNTED
EQUIPMENT LOADS EXIST WHICH EXCEED DESIGN LOADS INDICATED ON CONTRACT DOCUMENTS,
CONTRACTOR SHALL SUBMIT LOAD DATA TO DESIGN PROFESSIONALS FOR REVIEW PRIOR TO
PROCEEDING WITH WORK.

DISTRIBUTE THE MAXIMUM LOAD HUNG FROM ANY STRUCTURAL MEMBER FOR DUCTWORK, PIPING ETC
OVER THE MEMBER’S TRIBUTARY AREA IN A WAY THAT THE MEP DESIGN SUPERIMPOSED DEAD LOADS
LISTED IN CONTRACT DOCUMENTS ARE NOT EXCEEDED. THE CONTRACTOR SHALL COORDINATE THE
LOADS OF ALL TRADES AND PROVIDE ADDITIONAL SUPPORT OR DISTRIBUTION FRAMING AS REQUIRED
TO ACHIEVE THE ALLOWABLE LOAD DISTRIBUTION.

STRUCTURAL COMPONENTS ARE NOT DESIGNED FOR VIBRATING EQUIPMENT. MOUNT VIBRATING
EQUIPMENT ON VIBRATION ISOLATORS.

CONNECTIONS OF SYSTEMS DESIGNED BY CONTRACTOR'S ENGINEER SUCH AS, BUT NOT LIMITED TO,
MEP LOADS ARE ASSUMED TO IMPOSE VERTICAL AND/OR HORIZONTAL LOADS ON THE BASE BUILDING
STRUCTURAL MEMBERS WITHOUT GENERATING TORSION IN THE SUPPORTING STRUCTURAL
MEMBERS. CONTRACTOR IS RESPONSIBLE FOR FURNISHING AND INSTALLING ALL SUPPLEMENTARY
BRACING MEMBERS AS REQUIRED TO PREVENT TORSION ON THE BASE BUILDING STRUCTURE.

DEMOLITION

DE-1

DE-2

DE-3

DE-4

DE-5

DE-6

DE-7

DE-8

DE-9

DE-10

THE CONTRACTOR IS FULLY RESPONSIBLE FOR THE MEANS AND METHODS OF DEMOLITION AND THE
INTEGRITY AND STABILITY OF THE EXISTING STRUCTURE DURING DEMOLITION UNTIL THE WORK IS
COMPLETED. THE CONTRACTOR SHALL PROVIDE SHORING IN REQUIRED LOCATIONS WHERE EXISTING
CONSTRUCTION TO REMAIN WILL BE AFFECTED BY DEMOLITION. CONTRACTOR SHALL RETAIN A
PROFESSIONAL ENGINEER LICENSED IN THE STATE WHERE THE PROJECT IS LOCATED TO DESIGN
SHORING.

THE CONTRACTOR IS RESPONSIBLE FOR REPAIRS TO ANY STRUCTURAL ELEMENTS WHICH ARE TO
REMAIN AND THAT HAVE BEEN DAMAGED DURING THE DEMOLITION PROCESS TO THE COMPLETE
SATISFACTION OF THE OWNER. THE REPAIRS SHALL BE AT NO EXPENSE TO THE OWNER. ALL REPAIR
WORK SHALL BE DESIGNED BY A PROFESSIONAL ENGINEER LICENSED IN THE STATE WHERE THE
PROJECT IS LOCATED AND SUBMITTED TO THE SER FOR REVIEW AND APPROVAL PRIOR TO
COMMENCING REPAIR WORK.

ALL EXISTING FRAMING IS INDICATED FOR REFERENCE ONLY AND IS TO BE FIELD VERIFIED BY THE
CONTRACTOR. VERIFY THE EXACT EXTENT OF DEMOLITION AT THE SITE. DETERMINE THE NATURE
AND EXTENT OF DEMOLITION THAT WILL BE NECESSARY BY COMPARING THE CONTRACT DOCUMENTS
WITH THE EXISTING CONSTRUCTION. IMMEDIATELY NOTIFY THE DESIGN PROFESSIONALS OF ANY
INCONSISTENCIES.

THE CONTRACTOR SHALL USE THE STRUCTURAL CONTRACT DOCUMENTS IN CONJUNCTION WITH THE
ARCHITECTURAL AND MEP DEMOLITION CONTRACT DOCUMENTS. IN THE EVENT OF CONFLICTS, THE
CONTRACTOR SHALL IMMEDIATELY NOTIFY THE DESIGN PROFESSIONALS.

THE CONTRACTOR SHALL USE QUALIFIED, EXPERIENCED PERSONNEL FOR DEMOLITION AND REMOVAL
OPERATIONS. PERFORM DEMOLITION AND REMOVAL OPERATIONS IN A CAREFUL AND ORDERLY
MANNER TO PREVENT HAZARDS TO PERSONS, DAMAGE TO PROPERTY, AND THE SPREADING OF DUST
AND DEBRIS.

DO NOT PERMIT PORTIONS OF THE STRUCTURE TO FALL NOR DEBRIS TO DROP EXCEPT BY METHODS
WHICH WILL INSURE INTEGRITY OF THE STRUCTURE.

PRIOR TO THE START OF WORK, VERIFY THAT THE SCOPE OF DEMOLITION INDICATED ON THE
CONTRACT DOCUMENTS SHALL NOT DAMAGE, CUT OR DISRUPT SERVICE OF ANY MECHANICAL
SYSTEM, ELECTRICAL SYSTEM OR UTILITY EMBEDDED IN THE EXISTING STRUCTURE.

DO NOT REMOVE MORE OF THE EXISTING STRUCTURE THAN INDICATED ON CONTRACT DOCUMENTS.
DO NOT DAMAGE, MAR, CUT OR DEFACE THE REMAINING STRUCTURE OR MATERIALS TO BE REUSED.

THE CONTRACTOR SHALL INCLUDE IN HIS BID THE COST OF REMOVING DEMOLISHED MATERIALS FROM
THE SITE IN ACCORDANCE WITH ALL APPLICABLE LAWS, CODES, AND REGULATIONS.

WHERE NEW OPENINGS IN EXISTING CONCRETE SLABS OR WALLS ARE TO BE CREATED, THE
DEMOLITION CONTRACTOR SHALL CORE HOLES AT THE OUTSIDE CORNERS OF THE NEW OPENING
PRIOR TO DEMOLITION. SAW-CUT AND DEMOLISH SLAB OR WALL ONLY AFTER THE INSTALLATION OF
ALL REQUIRED NEW STRUCTURAL FRAMING AND/OR REINFORCEMENT IN PLAN OR SECTION, UON.
SAW CUTTING SHALL BE STRAIGHT AND SHALL NOT EXTEND INTO EXISTING SLAB OR WALL TO REMAIN
NOR BEYOND THE HOLES CORED AT THE CORNERS OF THE NEW OPENING.

SU _SUBMITTALS

SU-1

SU-2

SU-3

THE CONTRACTOR SHALL PROVIDE THE REQUIRED SUBMITTALS FOR STRUCTURAL REVIEW AS
OUTLINED IN THE SPECIFICATIONS. THIS INCLUDES BOTH ITEMS FULLY DESIGNED ON THE CONTRACT
DOCUMENTS AND ITEMS LISTED AS DELEGATED DESIGN. ITEMS INCLUDE BUT ARE NOT LIMITED TO:

032000 CONCRETE REINFORCEMENT AND EMBEDDED ASSEMBLIES
033000 CAST-IN-PLACE CONCRETE
051200 STRUCTURAL STEEL

SUBMIT LOADS IMPOSED ONTO BASE BUILDING STRUCTURE BY THE FOLLOWING CONTRACTOR
DESIGNED SYSTEMS:

MEP EQUIPMENT
INERTIA BASE FOR MEP EQUIPMENT
RIGGING FOR MEP EQUIPMENT

WHERE CONTRACTOR LOADS IMPOSED DO NOT EXCEED AND/OR CONNECTION CONDITIONS DO NOT
DIFFER FROM WHAT IS INDICATED IN THE STRUCTURAL DRAWINGS, SUBMIT FOR RECORD A LETTER
SEALED AND SIGNED BY A PROFESSIONAL ENGINEER LICENSED IN THE STATE WHERE THE PROJECT IS
LOCATED STATING THE FOLLOWING:

“THE CONTRACTOR DESIGNED SYSTEM HAS BEEN DESIGNED TO IMPOSE LOADS ON THE BASE
BUILDING STRUCTURE THAT ARE WITHIN THE LOAD LIMITS AND AT THE LOCATIONS INDICATED ON THE
STRUCTURAL DRAWINGS.”

WHERE CONTRACTOR LOADS IMPOSED FOR THE ITEMS LISTED ABOVE EXCEED AND/OR CONNECTION
CONDITIONS DIFFER FROM WHAT IS SHOWN IN THE STRUCTURAL DRAWINGS, SUBMIT FOR APPROVAL
TO SER LOADS IMPOSED ON THE PRIMARY STRUCTURAL FRAME DUE TO THE DEAD AND LIVE LOADS
INDICATED ON THE CONTRACT DOCUMENTS.

SUBMITTAL SHALL LIST THE DESIGN LOADS USED AND BE SEALED AND SIGNED BY A PROFESSIONAL
ENGINEER LICENSED IN THE STATE WHERE THE PROJECT IS LOCATED. SUBMITTAL SHALL INCLUDE
LOCATION, MAGNITUDE AND DIRECTION OF UNFACTORED IMPOSED LOADS, GRAPHICALLY
REPRESENTED IN THEIR APPROPRIATE LOCATIONS ON A COPY OF THE CONTRACT DOCUMENT
STRUCTURAL FRAMING PLANS OR ELEVATIONS AS APPROPRIATE. DETAIL REFERENCES IN THE
CONNECTIONS APPLICABLE AT EACH LOCATION SHALL BE NOTED ON THE SUBMITTAL DRAWINGS.

FOR MEP SYSTEMS, THE LOADS IMPOSED SUBMITTAL SHALL BE COMPREHENSIVE INDICATING THE
LOADS IMPOSED ON THE BASE BUILDING STRUCTURE AND SHALL INCLUDE THE REACTIONS BASED ON
THE ACTUAL LOADS OF THE ENTIRE MECHANICAL, ELECTRICAL, PLUMBING, AND FIRE PROTECTION
SYSTEM, INCLUDING BUT NOT LIMITED TO PIPING, DUCTS, ELECTRICAL RACEWAYS, AND EQUIPMENT
WEIGHTS.

A SUBSTITUTION REQUEST MAY BE REQUIRED WHERE CONTRACTOR LOADS IMPOSED EXCEED AND/OR
CONNECTION CONDITIONS DIFFER FROM THE BASIS OF DESIGN.

THE SER’S REVIEW OF SUBMITTALS SHALL BE FOR GENERAL CONFORMANCE WITH THE DESIGN
INTENT. NO WORK SHALL BE STARTED WITHOUT SUCH REVIEW.

CM_CONCRETE MATERIALS

CM-1 CONCRETE COMPRESSIVE STRENGTH (f' ¢) SHALL BE AT 28-DAY AGE, UON:

CONCRETE ELEMENT fc/ AGE EXPOSURE CATEGORY
CONCRETE HOUSEKEEPING PADS 4,000 PSI/28-DAY F0-S0-W0-CO

NON-SHRINK GROUT 8,000 PSI/ 28-DAY N/A

CONCRETE EARLY COMPRESSIVE STRENGTH REQUIREMENTS FOR CONSTRUCTION SHALL BE
ESTABLISHED AND COORDINATED BY THE CONTRACTOR AND SUBMITTED TO THE SER FOR REVIEW.

CM-2 PROVIDE NORMALWEIGHT CONCRETE WITH CURED DENSITY OF 145 +/- 5 PCF, AND AGGREGATE
CONFORMING TO ASTM C33, UON.

CM-3 THE USE OF CALCIUM CHLORIDE AND OTHER CHLORIDE CONTAINING AGENTS IS PROHIBITED. THE USE
OF RECYCLED CONCRETE IS PROHIBITED. PLACEMENT WITHIN AND CONTACT BETWEEN ALUMINUM
ITEMS, INCLUDING ALUMINUM CONDUIT, AND CONCRETE IS PROHIBITED.

CM-4 ALL CAST-IN-PLACE CONCRETE WILL EXPERIENCE DIFFERING VARIATIONS OF CRACKING. ANY
ELEMENT EXPOSED TO DIRECT WEATHER AND/OR TEMPERATURE VARIATIONS DURING
CONSTRUCTION OR IN THE FINAL CONDITION IS TO BE TREATED AND REGULARLY MAINTAINED TO
PREVENT PROPAGATION OF CRACKS AND WATER PENETRATION. THE CONTRACTOR SHALL DEVELOP A
REGULAR MAINTENANCE PROGRAM AND SUBMIT IT TO THE OWNER.

RE CONCRETE REINFORCEMENT

RE-1 ALL CONCRETE SHALL INCLUDE REINFORCEMENT. IF REINFORCEMENT IS NOT SPECIFICALLY
INDICATED ON THE DRAWINGS VERIFY WITH THE SER.

RE-2 REINFORCEMENT SHALL CONFORM TO THE FOLLOWING STANDARDS AND MATERIAL PROPERTIES UON:
DEFORMED BARS: ASTM A615 GRADE 60
WELDED WIRE REINFORCEMENT ASTM A1064

RE-3 DETAIL REINFORCEMENT BASED ON THE PROJECT REQUIREMENTS, ACI-318 AND ACI-315, UON.

RE-4 WHERE A 90-DEG, 135 -DEG OR 180-DEG HOOK IS GRAPHICALLY INDICATED, PROVIDE
CORRESPONDING ACI STANDARD HOOKS UON.

RE-5 DOWELS SHALL MATCH SIZE AND SPACING OF MAIN REINFORCEMENT UON.

RE-6 REINFORCEMENT SHALL HAVE CONCRETE PROTECTION (CLEAR COVER) PER ACI 318 UNLESS
OTHERWISE INDICATED ON THE DRAWINGS.

RE-7 LAP REINFORCEMENT ONLY AT LOCATIONS AS SPECIFICALLY DETAILED ON THE DRAWINGS EXCEPT
REINFORCEMENT MARKED AS CONTINUOUS CAN BE SPLICED AT LOCATIONS DETERMINED BY
CONTRACTOR USING TENSION LAP SPLICES (LTS). SEE LAP SPLICE AND EMBEDMENT SCHEDULE.

RE-8 UNLESS OTHERWISE NOTED ALL LAP SPLICES ARE TO BE TENSION LAP SPLICES PER LAP SPLICE AND
EMBEDMENT SCHEDULE.

RE-9 LAP WELDED WIRE REINFORCEMENT TWO PANEL SPACINGS, UON.

RE-10 ADHESIVE FOR REBAR DOWELS INTO EXISTING CONCRETE SHALL BE HILTI HIT-HY 200 V3.

SS STRUCTURAL STEEL

SS-1

SS-2

SS-3

SS-4

STEEL MATERIALS SHALL CONFORM TO THE FOLLOWING MINIMUM REQUIREMENTS UNLESS
OTHERWISE NOTED ON THE CONTRACT DOCUMENTS.

ASTM A6 ROLLED W SHAPES AND CHANNELS: ASTM A572 OR A992, MINIMUM YIELD STRENGTH 50 KSI
MISCELLANEOUS ANGLES: ASTM A36, MINIMUM YIELD STRENGTH 36 KSI
PLATES: ASTM A572, MINIMUM YIELD STRENGTH 50 KSI

CONNECTION MATERIAL SHALL CONFORM TO THE FOLLOWING MINIMUM REQUIREMENTS OR AS
NEEDED FOR CONNECTION DESIGN:

ANGLES: ASTM A572, MINIMUM YIELD STRENGTH 50 KSI UON

PLATES: ASTM A572, MINIMUM YIELD STRENGTH 50 KSI UON

BOLTS: ASTM F3125 GRADES A325 AND F1852 OR A490 AND F2280 OR AS
INDICATED IN DETAILS

NUTS: ASTM A563

WASHERS: ASTM F436

WELD ELECTRODES: MINIMUM TENSILE STRENGTH 70 KSI AT 50 KSI STEEL MATERIALS

SHOW ALL COPES, HOLES, OPENINGS AND MODIFICATIONS REQUIRED IN STRUCTURAL STEEL
MEMBERS FOR ERECTION OR THE WORK OF OTHER TRADES ON THE SHOP DRAWINGS FOR APPROVAL
BY THE DESIGN PROFESSIONALS.

FIELD MODIFICATION OF STRUCTURAL STEEL IS PROHIBITED WITHOUT PRIOR WRITTEN APPROVAL OF
THE DESIGN PROFESSIONALS.

SC STRUCTURAL STEEL CONNECTIONS

SC-1

SC-2

SC-3

SC-4

ALL STEEL DETAILS AND CONNECTIONS SHALL BE IN ACCORDANCE WITH THE REQUIREMENTS OF
"SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS", AISC-LOAD AND RESISTANCE FACTOR DESIGN.

ALL CONNECTIONS INDICATED ON STRUCTURAL DRAWINGS HAVE BEEN COMPLETELY DESIGNED.

DETAILS INDICATED ON DRAWINGS DO NOT SHOW ERECTION AIDS. PROVIDE ERECTION AIDS AS
REQUIRED AND REMOVE THEM AFTER WORK IS COMPLETE.

ALTERNATE CONNECTIONS TO THOSE SHOWN ON DRAWINGS WILL BE CONSIDERED AS A
SUBSTITUTION REQUEST. SEE PROJECT SPECIFICATIONS.
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ADDL
ADJ
ALT
APPRX
ARCH
B/
B/B
BAL
BLDG
BLK
BLKG
BM
BOT
BRDG
BRG
BTWN
c

cIC
ciP
CJP
cL
CLR
CMU
coL
COMP
CONC
CONN
CONST
CONT
db
DBL
DCW
DEG
DET
DIA
DIAG
DIM(S)
DL
DWG(S)
DWL
EA
ECC
EE
EF

EL
ELEC
ENGR
EOD
EOS
EQ
EQUIP
EW
EXP
EXST
EXT
FIF
FIN
FLR
FND
FP
FS
FTG
GA
GALV
GB
GEN
GR
HK
HORIZ

INFO
INT
INTRM
JST(S)
JT

K
KLF
KSF
LL
LLH
LLV
LONG
LP
LW
LWC

MATL
MAX
MC
MECH
MEP
MEZZ
MFR
MID
MIN
MISC
NIC
NO
NOM
NS
NTS
NW
NWC
oC
oD

DESCRIPTION

ADDITIONAL
ADJACENT
ALTERNATE
APPROXIMATE
ARCHITECT OR ARCHITECTURAL
BOTTOM OF
BACK TO BACK
BALANCE

BUILDING

BLOCK

BLOCKING

BEAM

BOTTOM

BRIDGING

BEARING

BETWEEN
COMPRESSION
CENTER TO CENTER
CAST-IN-PLACE
COMPLETE JOINT PENETRATION
CENTER LINE

CLEAR OR CLEARANCE
CONCRETE MASONRY UNIT
COLUMN
COMPRESSION
CONCRETE
CONNECTION(S)
CONSTRUCTION
CONTINUOUS
REINFORCING BAR DIAMETER
DOUBLE

DEMAND CRITICAL WELD
DEGREE(S)

DETAIL

DIAMETER

DIAGONAL
DIMENSION(S)

DEAD LOAD
DRAWING(S)
DOWEL(S)

EACH

ECCENTRICITY

EACH END

EACH FACE
ELEVATION
ELECTRICAL
ENGINEER

EDGE OF DECK
EDGE OF SLAB

EQUAL

EQUIPMENT

EACH WAY

EXPANSION

EXISTING

EXTERIOR
FACE TO FACE
FINISH(ED)

FLOOR

FOUNDATION
FIREPROOF(ING)

FAR SIDE

FOOTING

GAGE, GAUGE
GALVANIZED

GRADE BEAM
GENERAL

GRADE

HOOK

HORIZONTAL

HIGH POINT

HEIGHT

INSIDE DIAMETER
INSIDE FACE
INFORMATION
INTERIOR
INTERMEDIATE
JOIST(S)

JOINT

KIPS (1,000 POUNDS)
KIP PER LINEAR FOOT
KIP PER SQUARE FOOT
LIVE LOAD

LONG LEG HORIZONTAL
LONG LEG VERTICAL
LONGITUDINAL

LOW POINT
LIGHTWEIGHT
LIGHTWEIGHT CONCRETE
MOMENT

MATERIAL

MAXIMUM

MOMENT CONNECTION(S)
MECHANICAL

MECHANICAL, ELECTRICAL, PLUMBING, FIRE PROTECTION

MEZZANINE
MANUFACTURER
MIDDLE

MINIMUM
MISCELLANEOUS
NOT IN CONTRACT
NUMBER

NOMINAL

NEAR SIDE

NOT TO SCALE
NORMAL WEIGHT
NORMALWEIGHT CONCRETE
ON CENTER
OUTSIDE DIAMETER

ABBREVIATION

OF
OH
OPNG(S)
oPP
osL
PC
PCY
PERP
PG
PJP
PL
PRC
PRLL
PSF
PS
PT
RAD
REF
REINF
REQD
S&T
SCHED
SbL
SECT
SER
SF
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SHT
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v
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W
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OPENING(S)
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OUTSTANDING LEG

PIECE

POUNDS PER CUBIC YARD
PERPENDICULAR

PLATE GIRDER

PARTIAL JOINT PENETRATION
PLATE

PRECAST

PARALLEL
POUNDS PER SQUARE FOOT
POUNDS PER SQUARE INCH
POINT OR POST-TENSION(ED) OR (ING)
RADIUS

REFERENCE
REINFORCE(D) (ING) OR (MENT)
REQUIRED
SHRINKAGE AND TEMPERATURE
SCHEDULE(D)
SUPERIMPOSED DEAD LOAD
SECTION

STRUCTURAL ENGINEER OF RECORD
SQUARE FOOT (FEET)

SEISMIC FORCE RESISTING SYSTEM
SHEET

SIMILAR

SLAB ON GRADE

SPACE

SPECIFICATION(S)

STANDARD

STEEL

STRUCTURE

STRUCTURAL

SYMMETRICAL

TENSION

TOP AND BOTTOM

TOP OF
TEMPERATURE OR TEMPORARY
TENSION

THICK OR THICKNESS

TYPICAL

UNLESS OTHERWISE NOTED
SHEAR

VERTICAL

VERIFY IN FIELD

WITH

WITHOUT

WOOD

WORK POINT
WATERPROOFING

WATERSTOP

WELDED WIRE REINFORCEMENT
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" | engineer
(2) - 2" ELECTRICAL CONDUITS TO BE ROUTED stuctra _
@ @ \ THROUGH THE GAP BETWEEN EXISTING WALL oo o 00
\ AND EXISTING GRATING, SEE MEP e A atto
(2)21/2" DIACORES FORELECTRICAL | 4" HOUSEKEEPING PAD \ ‘ DO NOT PENETRATE GRATING 617.250.4100

\ \ CONDUITS, SEE MEP FOR MEP EQUIP, \ \ MEP/FP engineer
|
\

\ Vanderweil
- - - - - \\ - - - - - 274 Summer Street
_ _ _ | Boston, MA 02210

| 617.423.7423
1 OF (4) - W8 BEAMS PLACED UNDER V\IEW E.3 F
PUMPS, COORDINATE BEAM LOCATIONS W/

LOCATIONS OF INERTIA BASE SPRING
ISOLATORS, SEE ARCH & MEP DRAWINGS

4" MIN CLEAR SPACING BETWEEN CORES SEE ARCH FOR LOCATION \

\ ADJUST LOCATIONS TO AVOID EXISTING |

\ \ FRAMING MEMBERS \ ! @
\
- \\\ | - \\ 22 I* - - - - - - t* T - — 77'77 _ ‘,\ \\, _ - @
B 7] B - - - - - - 1~ I — -~ JTYP ™ - N \\ \\* - -
e W e Ly
l \ I ' ' ! T -
: | J CHILLED WATER PUMPS,

R —ﬂ/—/d—/:ﬁ/ \ \ SEE ARCH & MEP

(E) MEP EQUIPMENT (E) 3 1/4" LW )
| ON HOUSEKEEPING CONC SLAB ON 3" C P , by | \
\ \ PAD, VIF METAL DECK| VIF g S [P O R \ \
P \\ | - - [ _ | 'A; _: ' v
_ — ST 1 n
\ o } - 15'- 11 } \ \ o

| |

WFE1

4"Mi
SEENO

(E) 2 1/2" NW CONC SLAB

E) 1 1/2" STEEL GRATING, VIF -
© - ON 3" METAL DECK, VIF

, oo
SEE,ARCH
\
— ‘\ —

— (E)1 1/2"¥TEEL GRATING, VIF
|
_ L¢Z7/ = _ \ _ _ — /,i

@ B - - | - - - B - - 0 i 12— S o /9% o B TP
l\ 1 — \ \ 7
\ -— |
9\ W I\ S N T O ool L | B IR | I -~ )
. | \ — — \ P .- — 3 _ _ _ _ _ _ _ | _
\ \ R — \ \ - T (2)4 1/2" DIA CORES FOR
L | | | \ " : ELECTRICAL CONDUITS, SEE MEP
! — X ! \ \ - \ ADJUST LOCATIONS TO AVOID
- \ _
Sy \ \ - \ EXISTING FRAMING MEMBERS
_ \ . _—
\ NOTE: o |
1. COORDINATE HOUSEKEEPING PAD DIMENSIONS WITH ACTUAL CHILLER DIMENSIONS. e
\ HOUSEKEEPING PAD TO BE 4" LARGER THAN BASE OF CHILLER ALL AROUND — \ (E) CHILLED WATER PUMPS, NOTES:

1. ALIGN C8 CHANNELS WITH THE CENTERLINES OF DECK FLUTES, SEE DET 7/ S1-101

_—T SEE ARCH & MEP \
- — 2. C8 CHANNELS SHALL BE INSTALLED PRIOR TO THE NEW CORE INSTALLATIONS
3. CONTRACTOR SHALL VERIFY ALL EXISTING FRAMING AND DECK SPAN DIRECTION IN THE FIELD AND
J.3 J.4 @ NOTIFY THE EOR OF ANY DISCREPANCIES

CHILLER PLANT LEVEL 2 - PARTIAL FRAMING PLAN CHILLER PLANT MEZZANINE LEVEL - PARTIAL FRAMING PLAN SWITCHBOARD ROOM - PARTIAL FRAMING PLAN

1 1/8" = 1'-0" 2 1/8" = 1'-0" 3 1/8" = 1'-0"

\

INTENTIONALLY ROUGHEN SURFACE AND
BOND TO SLAB SEE SPECIFICATIONS

FOR REINFORCEMENT FOR CONSTRUCTION JOINTS
SEE SCHEDULE
#4 NOSING CONTINUOUS
1-6" L ALL AROUND
TYPICAL

FOR SIZE AND LOCATION
SEE MEP DWGS

(E) 1 1/2" STEEL GRATING, VIF
il
#4@12" OC DRILLED WITH ADHESIVE CONCRETE SLAB F
ANCHORS SEE PLANS E
2 1/2" MINIMUM EMBED

SPRING ISOLATOR, DESIGNED BY
CONTRACTOR'S SPECIALTY
STRUCTURAL ENGINEER, SEE MEP

W8 BEAM, SEE PLAN

W8 BEAM, SEE PLAN (E) W8 BEAM, SEE PLAN
(E) GRATING ON TOP )
NOT SHOWN FOR CLARITY 1/27%4’

EACH SIDE OF PAD THREADED ROD, DESIGNED - SN N

BY CONTRACTOR'S AELD o

SPECIALTY STRUCTURAL - B - N Ipx

ENGINEER = /] O |

(= 1 TYP
THICKNESS REINFORCEMENT 14
PL3/8"X3 1/2" X 06" LG k 1 OF (2) - 3/4" DIA A325 BOLTS
<4 WWR 6x6 - W4.0xW4.0 \ SHEAR TAB W/ HORIZ 11127 Ty qpr
L ANGLE, DESIGNED BY CONTRACTOR'S SSLTHOLES REVISIONS

SPECIALTY STRUCTURAL ENGINEER NO. DATE DESCRIPTION

4 TYPICAL DETAIL OF CONCRETE FILL HOUSEKEEPING PAD 5 TYPICAL INERTIA BASE ANCHORAGE DETAIL @ TYPICAL W8 SHEAR CONNECTION TO (E) W8
NOT TO SCALE 11/2"=1-0"

11/2"=1-0"

(E) CONC SLAB ON DECK, 12 (E) WF BEAM, VIF
SEE PLAN \ L

(E) CONC SLAB ON METAL DRYPACK W/ HIGH-STRENGTH,

DECK, SEE PLAN NON-SHRINK GROUT Z.
= >
o
<>
O \
= Q |
Q
PROJECT NAME
08 TO C8 SHEAR CONN DETAIL, C8 CHANNEL, SEE PLAN — C8 TO (E) WF SHEAR CONN
SIMTO DET 6/ $1-101 DETAIL, SIM TO DET 6/ $1-101 PERMANENT CHILLER
L\1/2" TYP x
C8 CHANNEL, SEE PLAN C8 CHANNEL, SEE PLAN
TYP COORDINATE LOCATION W/

CENTERLINES OF DECK FLUTES
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TYPICAL C8 FRAMING AT CORE THROUGH COMPOSITE SLAB TYPICAL C8 CHANNEL TO (E) WF BEAM CONN DETAIL
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GENERAL NOTES

1. ALL WIRING SHALL BE RUN CONCEALED UNLESS SPECIFIED OTHERWISE.

ALL EQUIPMENT SHALL BE INSTALLED IN A NEAT AND WORKMANLIKE MANNER, RECTILINEAR TO BUILDING STRUCTURE.

ALL COMPONENTS SHOWN ON THE RISER DIAGRAMS, BUT NOT ON THE PLAN OR VICE VERSA, SHALL BE INCLUDED AS IF SHOWN ON BOTH.
EXACT LOCATION OF MECHANICAL EQUIPMENT THAT REQUIRES ELECTRICAL CONNECTION IS SHOWN ON THE MECHANICAL DRAWINGS.
ALL RACEWAYS CROSSING BUILDING EXPANSION JOINTS SHALL BE EQUIPPED WITH EXPANSION FITTINGS.

CONDUIT HOMERUNS SHOWN ON THE DRAWING WITH MORE THAN 3 CURRENT CARRYING CONDUCTORS ARE SHOWN DIAGRAMATICALLY. THIS CONTRACTOR
SHALL NOT INSTALL MORE THAN 3 CURRENT CARRYING CONDUCTORS IN A RACEWAY UNLESS INSTALLATION COMPLIES WITH ARTICLE 310 OF THE NATIONAL
ELECTRIC CODE, NOTES TO AMPACITY TABLES REGARDING CONDUCTOR ADJUSTMENT FACTORS.

2 T

7. ALL FLUSH MOUNTED PANELS SHALL HAVE AN EMPTY 1-1/2" CONDUIT & (2) 3/4" CONDUIT STUBBED ABOVE ACCESSIBLE CEILING FOR FUTURE SPARE CIRCUITS.

8. CONTRACTOR SHALL REVIEW ALL TRADES' CONTRACT DOCUMENTS TO DETERMINE SPECIFIC MOUNTING LOCATIONS FOR ELECTRICAL EQUIPMENT.
COORDINATE EXACT MOUNTING LOCATIONS WITH THE ARCHITECT.

9. ELEMENTS OF THE ELECTRICAL WORK SHALL BE INSTALLED SUCH THAT AT COMPLETION THE ELEMENT SHALL BE "FULLY AND REASONABLY ACCESSIBLE".
ELEMENTS OF THE ELECTRICAL WORK INCLUDE, BUT ARE NOT LIMITED TO PANELS, SWITCHBOARDS, MOTOR CONTROLS, TRANSFORMER, DISCONNECTS,
JUNCTION BOXES, AND ALL MAINTENANCE ACCESS POINTS INCLUDING CABLE PULL SPACE. "FULLY AND REASONABLE ACCESSIBLE" SHALL BE DEFINED AS;
CAPABLE OF BEING ACCESSED FOR SERVICE, REPAIR OR REPLACEMENT BY AN AVERAGE SPEED INDIVIDUAL, ON A LADDER IF NECESSARY, AND CAPABLE OF
BEING SERVICED OR REMOVED WITHOUT REMOVING, MODIFYING OR DISTORTING OTHER COMPONENTS OF THE WORK OF OTHER TRADES. CONFLICTS WITH
MEETING THIS REQUIREMENT SHALL BE BROUGHT TO THE ATTENTION OF THE OWNERS REPRESENTATIVE IN A TIMELY MANNER.

10. EACH LIGHTING AND RECEPTACLE BRANCH CIRCUIT SHALL INCLUDE A SEPARATE NEUTRAL CONDUCTOR FOR EACH AND EVERY CIRCUIT, UNLESS
SPECIFICALLY NOTED OTHERWISE.

11. THE ELECTRICAL CONTRACTORS SHALL VERIFY EXISTING CONDITIONS TO INSURE THAT THE NEW WORK WILL FIT TO THE EXISTING STRUCTURE IN THE
MANNER INTENDED AND SHOWN ON THE DRAWINGS. THE CONTRACTOR SHALL NOTIFY THE ARCHITECT/OWNER REPRESENTATIVE PRIOR TO ANY ROUGH-INS,
FABRICATION, OR PERFORMING ANY WORK IN THE AREA INVOLVING DIFFERENCES. NOTIFICATION SHALL BE IN THE FORM OF A DRAWING OR SKETCH
INDICATING FIELD MEASUREMENTS AND NOTES RELATED TO THE AREA.

12. ALL RECEPTACLES LOCATED ON RACEWAY WITHIN 6'-0" OF A SINKS SHALL BE OF THE GFI TYPE.

BRANCH CIRCUIT SCHEDULE

BID REQUIREMENT

120 OR 277 VOLT, 1®, 2W. CIRCUITS

CIRCUIT BREAKER

CONDUCTOR

VISIT SITE AND EXAMINE CONDITIONS UNDER WHICH WORK MUST BE
PERFORMED. CONFIRM THAT THE NEW WORK WILL FIT TO THE EXISTING
STRUCTURE IN THE MANNER INTENDED AND SHOWN ON THE DRAWINGS.
REPORT ADVERSE CONDITIONS IN WRITING TO ARCHITECT.
COMMENCEMENT OF WORK SHALL BE CONSTRUED AS COMPLETE
ACCEPTANCE OF EXISTING CONDITIONS INCLUDING PREPARATORY WORK
DONE BY OTHERS. PRIOR TO SUBMITTING BID, OBTAIN ANY STANDARDS OR
REQUIPMENTS FROM THE BUILDING MANAGMENT THAT AFFECTS
CONSTRUCTION AND ALLOW THE SAME IN BID.

LEGEND NOTES

1. THIS SHEET IS A GENERAL LIST OF SYMBOLS AND SHALL BE USED AS A
REFERENCE TO DEFINE ITEMS INDICATED ON THE DRAWINGS. NOT ALL
SYMBOLS ARE NECESSARILY USED ON THIS PROJECT.

EQUIPMENT LEGEND

GENERAL ABBREVIATIONS
A AMPERES
AFF | ABOVE FINISH FLOOR
AFG | ABOVE FINISH GRADE
AHJ AUTHORITY HAVING JURISDICTION
AHU | AIR HANDLING UNIT
AIC AMPERE INTERRUPTING CAPACITY
AL ALUMINUM
ANSI | AMERICAN NATIONAL STANDARDS INSTITUTE
ARCH | ARCHITECT
ATS | AUTOMATIC TRANSFER SWITCH
ATC | AUTOMATIC TEMPERATURE CONTROL
AV AUDIO VISUAL
AVC | AUDIO VISUAL CONTRACTOR
AWG | AMERICAN WIRE GAUGE
BFG | BELOW FINISH GRADE
BLDG | BUILDING
C CONDUIT
CAT | CATALOG
CB CIRCUIT BREAKER
CKT | CIRCUIT
CcL CENTERLINE
CLF CURRENT LIMITING FUSE
COL | COLUMN
CPT | CONTROL POWER TRANSFORMER
cT CURRENT TRANSFORMER
cu COPPER
CUH | CABINET UNIT HEATER
DWG | DRAWING
EC ELECTRICAL CONTRACTOR
EF EXHAUST FAN
EM EMERGENCY
EMT | ELECTRICAL METALLIC TUBING
EPO | EMERGENCY POWER OFF
EWC | ELECTRIC WATER COOLER
F FUSE
FA FIRE ALARM
FCU | FANCOILUNIT
FLA FULL LOAD AMPERES
FMC | FLEXIBLE STEEL CONDUIT
FT FEET
GFI GROUND FAULT INTERRUPTER
GND,G| GROUND OR GROUNDING
HOA | HAND, OFF, AUTOMATIC SWITCH
HPF | HIGH POWER FACTOR
IEEE | INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS
IMC INTERMEDIATE METAL CONDUIT
INT INTERLOCK
kemil | THOUSAND CIRCULAR MILS
KVA KILOVOLT AMPERES
kW KILOWATTS
LTG LIGHTING
LFMC | LIQUIDTIGHT FLEXIBLE STEEL CONDUIT
MC METAL CLAD CABLE
MCB | MAIN CIRCUIT BREAKER
MCC | MOTOR CONTROL CENTER
MCP | MOTOR CIRCUIT PROTECTOR
MISC | MISCELLANEOUS
MLO | MAINLUGS ONLY
NC NORMALLY CLOSED
NEC | NATIONAL ELECTRIC CODE
NEMA | NATIONAL ELECTRICAL MANUFACTURES ASSOCIATION
NFPA | NATIONAL FIRE PROTECTION ASSOCIATION
N.I.C. | NOTIN CONTRACT
NO NORMALLY OPEN OR NUMBER
NTS | NOTTO SCALE
P POLE
PB PUSHBUTTON
PNL | PANEL
POS | PROVIDED UNDER OTHER SECTIONS
PT POTENTIAL TRANSFORMER
PVC | POLYVINYL CHLORIDE
PWR | POWER
QTY | QUANTITY
RAC | RIGID ALUMINUM CONDUIT
REQD | REQUIRED
RMS | ROOT MEAN SQUARED
RNMC | RIGID NON-METALLIC CONDUIT
RSC | RIGID GALVANIZED STEEL CONDUIT
RTU | ROOF TOP UNIT
SP SPARE
sw SWITCH
SYM | SYMMETRICAL
TEL TELEPHONE
TMCB | THERMAL MAGNETIC CIRCUIT BREAKER
UG UNDERGROUND OR UNDERGRADE
uL UNDERWRITERS LABORATORIES
U.ON.| UNLESS OTHERWISE NOTED
UH UNIT HEATER
UPS | UNINTERRUPTABLE POWER SUPPLY
v VOLT
VI VACUUM INTERRUPTER
W WIRE
WH WATER HEATER
WP WEATHERPROOF
XFMR | TRANSFORMER
N DELTA
Y WYE
® PHASE

PANEL NAME AND

CIRCUIT NUMBERS FIXTURE CONTROL,

(l.E. WALL WASHER,

NOTE: EXACT CIRCUIT DOWN LIGHTS, UP

20A-1P 2#12 & 1#12 GND. - 3/4"C.
30A - 1P 2#10 & 1 #10 GND. - 3/4"C.
40A - 1P 2 #8 & 1 #10 GND. - 3/4"C.
50A - 1P 2 #6 & 1 #10 GND. - 3/4"C.
60A - 1P 2#6 & 1#10 GND. - 3/4"C.
208 VOLT, 10, 2W. CIRCUITS
20A - 2P 2#12 & 1 #12 GND. - 3/4"C.
30A - 2P 2#10 & 1 #10 GND. - 3/4"C.
40A - 2P 2 #8 & 1 #10 GND. - 3/4"C.
50A - 2P 2 #6 & 1 #10 GND. - 3/4"C.
60A - 2P 2#6 & 1#10 GND. - 3/4"C.
208/120 VOLT, 1®, 3W. CIRCUITS
20A - 2P* 3#12 & 1 #12 GND. - 3/4"C.
30A - 2P* 3#10 & 1 #10 GND. - 3/4"C.
40A - 2P* 3 #8 & 1 #10 GND. - 3/4"C.
50A - 2P* 3 #6 & 1 #10 GND. - 3/4"C.
60A - 2P* 3 #6 & 1 #10 GND. - 3/4"C.
208 OR 480 VOLTS, 3®, 3W. CIRCUITS
20A - 3P 3#12 & 1#12 GND. - 3/4"C.
30A - 3P 3#10 & 1 #10 GND. - 3/4"C.
40A - 3P 3 #8 & 1 #10 GND. - 3/4"C.
50A - 3P 3#06 & 1#10 GND. - 3/4"C.
60A - 3P 3#6 & 1#10 GND. - 3/4"C.
208Y/120 & 480Y/277 VOLT, 3®, 4W. CIRCUITS

20A - 3P* 4 #12 & 1#12 GND. - 3/4"C.
30A - 3P* 4 #10 & 1 #10 GND. - 3/4"C.
40A - 3P* 4 #8 & 1 #10 GND. - 3/4"C.
50A - 3P* 4 #6 & 1 #10 GND. - 1"C.
60A - 3P* 4 #6 & 1 #10 GND. - 1"C.

NOTES:

ALL BRANCH CIRCUIT SIZES ARE BASED ON RACEWAY LENGTH OF 65 FEET FOR 120 VOLT BRANCH
CIRCUITS AND 150 FEET FOR 277 VOLT BRANCH CIRCUITS. IF LENGTH EXCEEDS 65 FEET (120 VOLT
CIRCUITS) OR 150 FEET (277 VOLT CIRCUITS) THEN USE WIRE SIZE DENOTED BELOW AND INCREASE
RACEWAY ACCORDINGLY. REDUCE LARGE CABLE SIZES IN JUNCTION BOX PRIOR TO DEVICE
TERMINATION. PROVIDE WIRE REDUCERS AT BREAKERS WHEN REQUIRED.

1.

Z.

CIRCUIT LENGTH

WIRE SIZE

120V CIRCUIT

277V CIRCUIT

#10

65 FT.TO 120 FT.

150 FT. TO 240 FT.

#8

120 FT. TO 180 FT.

240 FT. TO 400 FT.

#6

180 FT. TO 250 FT.

400 FT. TO 640 FT.

#4

250 FT. TO 375 FT.

#2

375 FT. TO 560 FT.

EACH BRANCH CIRCUIT SHALL HAVE A DEDICATED NEUTRAL CONDUCTOR. SHARED

NEUTRALS ARE NOT ACCEPTABLE.

\
\
\

V777
—
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208Y/120 VOLT, 3®, 4 WIRE PANEL

480Y/277 VOLT, 39, 4 WIRE PANEL

DISCONNECT SWITCH (UNFUSED)

DISCONNECT SWITCH (FUSED)

JUNCTION AND/OR PULL BOX

CEILING MOUNTED JUNCTION BOX

DENOTES FLEXIBLE LIQUID TIGHT CONNECTION
AND CONDUCTORS BY THE ELECTRICAL
CONTRACTOR TO EQUIPMENT BY OTHERS.

DRY TYPE TRANSFORMER. "T3" DENOTES TYPE. REFER TO
"DRY TYPE TRANSFORMER SCHEDULE" FOR DESCRIPTIONS.
AN ASTERISK ™" DENOTES TRAPEZE MOUNTED, REFER TO
"DRY-TYPE TRANSFORMER MOUNTING DETAIL" FOR
ADDITIONAL INFORMATION.

CIRCUITRY, RACEWAYS AND FEEDERS LEGEND

NUMBER QUANTITIES LIGHT
MAY VARY s_am;_\
Bel [R22N=17,19,21,25 | 2 @
@ o 0
U A
(
© ° ]~ VOLTAGE, ’
POLES
& PHASE
TYPICAL 120V TYPICAL FURNITURE TYPICAL 208V TYPICAL
RECEPTACLE CONNECTION WALL PLATE RECEPTACLE SWITCH
NOTE: NOTE: UTILIZE ONLY CLEAR LABELS UNLESS NOTED OTHERWISE IN THE SPECIFICATIONS.
TYPICAL DETAIL FOR LABELING SYSTEM ON DEVICE PLATES
SCALE: NONE ED9020000
‘ MIN 5" |
EQUIPMENT NAME
_ VOLTS, PHASE, WIRE, AMPS
on a ()=~——— SCREWS
FED FROM
LOCATION OF SOURCE - [ierres
NOTES:

1. DESCRIPTIVE NAMEPLATES FOR EQUIPMENT AND PANELS SHALL HAVE FOUR LINES OF TEXT. THE FIRST
LINE SHALL IDENTIFY THE EQUIPMENT OR PANEL NAME. THE SECOND LINE SHALL IDENTIFY VOLTAGE,
AMPERAGE AND PHASE. THE THIRD LINE SHALL IDENTIFY WHERE THE EQUIPMENT OR PANEL IS SUPPLIED
FROM (I.E. SOURCE OF POWER INCLUDING PANEL NAME AND CIRCUIT NUMBER). THE LAST LINE SHALL
IDENTIFY WHERE THAT SOURCE OF POWER IS LOCATED (I.E. ROOM NUMBER).

2. SECURE NAMEPLATE TO SURFACES WITH (2) FLAT HEAD BRASS SCREWS. ADHESIVE CEMENT SHALL NOT
BE ALLOWED.

3. NORMAL POWER NAMEPLATE TO BE 1/16" THICK PLASTIC LAMINATE. FACE SHALL BE WHITE, ENGRAVED
LETTERS SHALL BE BLACK.

4. EMERGENCY POWER NAMEPLATE TO BE 1/16" THICK PLASTIC LAMINATE. FACE SHALL BE RED, ENGRAVED
LETTERS SHALL BE WHITE.

5. REFER TO SPECIFICATIONS FOR ADDITIONAL NAMEPLATE
REQUIREMENTS.

X211A1
208Y/120V, 30, 4W,
v 100A FED FROM v
D211A-2,4,6 LOCATED
IN ROOM 1121

EXAMPLE

EQUIPMENT NAMEPLATE TYPE 1 DETAIL

SCALE: NONE

ARC FLASH WARNING LABEL

DISCONNECT SWITCH
ELECTRICAL IDENTIFICATION

G N.T.S.

NOTES:

@ PROVIDE NAMEPLATE TYPE 1 FOR EQUIPMENT.

LP2A-1,3,5

L2PA-2
60A-3P*

HOMERUN TO PANEL "LP2A", CIRCUIT #1,3,5 VIA 20A-1P CIRCUIT
BREAKERS. TICKS INDICATE QUANTITY OF #12 AWG CU
(MINIMUM) PHASE AND NEUTRAL CONDUCTORS. NO TICKS
DENOTE TWO #12 AWG CU (MINIMUM) PHASE AND NEUTRAL
CONDUCTORS. EQUIPMENT GROUNDING CONDUCTORS AND
ISOLATED GROUND CONDUCTORS ARE NOT INDICATED.
PROVIDE GROUNDING CONDUCTORS IN ACCORDANCE WITH
SPECIFICATIONS AND N.E.C. MINIMUM SIZE CONDUIT SHALL BE
3/4" UNLESS OTHERWISE NOTED. REFER TO THE "BRANCH
CIRCUIT SCHEDULE" NOTES AND CIRCUIT LENGTH TABLE FOR
WIRE SIZE INCREASES DUE TO VOLTAGE DROP. REFER TO
GENERAL NOTES ON THIS DRAWING FOR ADDITIONAL
INFORMATION.

HOMERUN TO PANEL "L2PA" CIRCUIT #2 VIA 60A-3P
CIRCUIT BREAKER. REFER TO "BRANCH CIRCUITS
SCHEDULE" FOR CONDUCTOR QUANTITIES AND CONDUIT
SIZES (NOTE THAT: ASTERISK ™" INDICATES NEUTRAL
CONDUCTOR REQUIRED IN CIRCUIT, AS INDICATED IN THE
"BRANCH CIRCUIT SCHEDULE".)
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1

EXISTING 480V
PANEL "DPH-BP
SEC. 2"

EXISTING 480V

.. 7
PANgIE CI?I?!:!-BP\ %W

POWER - CHILLER PLANT - 01 EVENT
LEVEL

1/8" = 1'-0"

(2) NEW 2"C. DOWN TO THE
EXISTING BOILER ROOM
ELECTRICAL ROOM.

SEE NOTE #5.

EXISTING CONDUITS —

NEW VFD
(TYPICAL FOR 2)

(v]

O,
o
NCo”

DPH-BP
SEC. 1
SEE NOTE #4.

&

X NEW 200A FUSED DISCONNECT
s PROVIDE 150A FUSES.
(TYPICAL FOR 2)

DPH-BP -
SEC. 1
SEE NOTE #4.

3 POWER - CHILLER PLANT - MEZZANINE

1/8"=1-0"

(2) NEW 2"C. FROM ABOVE
DOWN TO THE EXISTING

EXISTING CONDUITS BOILER ROOM ELECTRICAL
FROM ABOVE ROOM. SEE NOTE #5.
\Oog(g
EXISTING

2

4

CHILLER\

KEYED NOTES

@ UTILIZE THE (2) SPARE 200A-3P CIRCUIT BREAKERS IN EXISTING 480V, 3-PHASE
PANEL "DPH-BP" SECTION 1 TO SERVE NEW PUMPS P-3 AND P-4.

REFER TO DRAWING E-500
FOR ADDITIONAL INFORMATION

NEW
CHILLER
CH-2

POWER - CHILLER PLANT - LEVEL 2

1/8" = 1-0"
EXISTING
480/277V,
3-PHASE, 4W
SWITCHBOARD
"MSA" EXISTING
_ =1 PULL BOX

c

\

\ \
\ \
EXISTING
\ 480/277V, \
\ 3-PHASE, 4W \
SWITCHBOARD
\ IIMSBII \
\ (2) 4" CONDUITS DOWN
/TO NEW CHILLER.
\ o \ SEE NOTE #5.
o
\ \
| W U S A A
Z:XISTING SWITCHBOARD ROOM

POWER - SWITCHBOARD ROOM

1/8" =1-0"

POWER NOTES:

1.

REFER TO DRAWING E-001 FOR THE ELECTRICAL
LEGEND SHEET.

REFER TO DRAWING E-500 FOR THE PARTIAL POWER
ONE-LINE DIAGRAM FOR ADDITIONAL INFORMATION.

REFER TO ARCHITECTURAL DRAWINGS FOR PAINTING
AND PATCHING REQUIREMENTS.

USE A MAXIMUM OF 72 INCHES OF FLEXIBLE CONDUIT
FOR CONNECTIONS TO VIBRATING EQUIPMENT. USE
LIQUID TIGHT FLEXIBLE CONDUIT IN DAMP OR WET
LOCATIONS.

THE EXISTING FLOOR SLAB SHALL BE SCANNED TO IDENTIFY ANY
EMBEDDED ELEMENTS PRIOR TO CORING.

\ \ ] \\
J
, /
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POWER NOTES:

PERFORM WORK AND PROVIDE MATERIALS AND EQUIPMENT AS SHOWN ON DRAWINGS.
COORDINATE ELECTRICAL WORK WITH WORK OF OTHER SECTIONS.

1.

SYSTEMS FEEDERS AND BRANCH CIRCUITS WHICH PASS THROUGH ALTERED AREAS

AND SERVE OTHER AREAS SHALL BE MAINTAINED AS REQUIRED AND AS DIRECTED

BY THE ARCHITECT.
2. ALL WIRING SHALL BE RUN CONCEALED UNLESS SPECIFIED OTHERWISE.
ALL WIRING WITHIN JUNCTION BOXES, TROUGHS AND POINTS OF TERMINATION
IN PANELBOARDS SHALL BE IDENTIFIED WITH CIRCUIT NUMBER WITH WIRE MARKERS. 12. FURNISH AND INSTALL NAMEPLATES ON ALL ELECTRICAL EQUIPMENT (SCREW ON
TYPE) AND TYPEWRITTEN SCHEDULES OF CIRCUITS IN ALL PANELBOARDS.
3. ALL EQUIPMENT SHALL BE INSTALLED IN A NEAT AND WORKMANLIKE MANNER,
RECTILINEAR TO BUILDING STRUCTURE. 13. gsgwgé INSULATED BUSHINGS ON ALL RACEWAYS.
INSULATED BUSHINGS WITH GROUNDING BUSHING FOR ALL CONDUITS ENTERING ALL
4. EXACT LOCATION OF MECHANICAL EQUIPMENT THAT REQUIRE ELECTRICAL CONNECTIONS > ALL
B EXISTING ARE SHOWN ON THE MEGHANIGAL DRAWINGS. PANELS, SWITCHBOARDS, MOTOR CONTROLLERS, VFDS, ETC. AND ALL BOXES 12" x 12
UTILITY CO. NETWORK SWITCHBOARD ROOM AND LARGER.
TRANSFORMERS
UI)\J UIN UI)Q 5 Qﬁ#ﬁéﬁﬁfﬁggﬁﬁwmg sT HROUGH BUILDING EXPANSION JOINTS SHALL BE EQUIPPED 14. ELECTRICAL CONDUIT AND CABLE SHALL NOT BE INSTALLED ON FOREIGN SYSTEMS (I.E.
EXISTING ' DUCTWORK, PIPING CEILING GRID, ETC) AND SHALL BE INDEPENDENTLY SUPPORTED
J000A BUSWAY m NTW NTW FROM THE STRUCTURE USING LISTED COMPONENTS. LOW VOLTAGE WIRING
480277V, 3-PHASE, 4W - - 6. ggggﬁf&%ﬁ ﬁ;'l"“‘\l% F()Eg’/LETYVOQELF?:EI_E;?S%LRLAECJU?F?MC;ME'E‘:I)SO -IE{CI)Z)IIID\II,EA:'FI'EERIE'\Q(IZCE)T (COMMUNICATIONS, SECURITY, VIDEO, ETC) SHALL NOT BE INSTALLED ON FOREIGN
EXISTING OUNTING LOCATIONS WITH THE ARGHITECT : SYSTEMS (I.E. DUCTWORK, PIPING CEILING GRID, ETC) AND SHALL BE INDEPENDENTLY
: SUPPORTED FROM THE STRUCTURE USING LISTED COMPONENTS.
4000A COLLECTOR
]
BUS 7. ALL NEW EXPOSED WIRING SHALL BE INSTALLED IN ELECTRIC METALLIC TUBING. ALL 15. ELECTRICAL HANGERS AND SUPPORTS: SUPPORTS SHALL BE COLOR CODED TO
WIRING EXPOSED IN ROOMS BELOW 80" SHALL BE INDICATE THAT THEY ARE RELATED TO THE ELECTRICAL SYSTEM. COORDINATE COLOR
INSTALLED IN RIGID STEEL CONDUIT. CODING WITH OTHER TRADES. COLOR OF ELECTRICAL SUPPORT SYSTEM SHALL BE
UNIQUE. SUPPORTS SHALL EITHER BE PURCHASED WITH FACTORY FINISHED
— — — — — - - - - - - 8. INTERRUPTIONS TO EXISTING ELECTRIC SERVICES AND SYSTEMS SHALL BE AS SHORT COLORING, OR SHALL BE SPRAY PAINTED TO APPROPRIATE COLOR IN THE FIELD
PROVIDE NEW NAMEPLATE AS POSSIBLE AND AT A TIME AND DURATION APPROVED BY THE ARCHITECT OR PRIOR TO INSTALLATION.
FOR "CHILLER 2 AND REMOVE OWNER. INCLUDE ALL PREMIUM TIME ASSOCIATED WITH INTERRUPTIONS.
R TSIARE NALEPLATE 16. DRAWINGS ARE DIAGRAMMATIC AND INDICATE GENERAL ARRANGEMENT OF SYSTEMS.
00AS A00AS 9. PROVIDE ALL BUILDING WORK AND AIDS FOR THIS CONTRACT AS DIRECTED BY THE PROVIDE INFORMATION AND COMPONENTS SHOWN ON RISER DIAGRAMS BUT NOT
0045 W02 GENERAL CONTRACTOR SHOWN ON PLANS, AND VICE VERSA, AS IF EXPRESSLY REQUIRED ON BOTH.
4801277V, 3-PHASE, 4W, 4000A 4807277V, 3-PHASE, 4W, 4000A '
| 1 1 1 1 1 1 1 1 1 1 1 | 1 T 1 1 1 1 1 1 1 1 17. ELEMENTS OF THE ELECTRICAL WORK SHALL BE INSTALLED SUCH THAT AT COMPLETION
SPARE 10. ALL FIREPROOFING FOR ELECTRICAL PENETRATIONS SHALL BE PROVIDED BY THE THE ELEMENT SHALL BE "FULLY AND REASONABLY ACCESSIBLE". ELEMENTS OF THE
2000 AS 800 AS 400 AS 400 AS 400 AS 400 AS 400AS L 800AS 400 AS 400 AS 200AS 800 AS 800 AS 800 AS 400 AS 400 AS 400 AS 400 AS 400AS L 400AS 400 AS 200 AS ELECTRICAL CONTRACTOR. ELECTRICAL WORK INCLUDE, BUT ARE NOT LIMITED TO PANELS, SWITCHBOARDS, MOTOR
2000 AF 800 AF 400 AF 400 AF 400 AF 400 AF 400 AF 800 AF 400 AF 400 AF 200 AF 800 AF 800 AF 800 AF 400 AF 400 AF 400 AF 400 AF 400 AF 400 AF 400 AF 200 AF CONTROLS. TRANSFORMER. DISCONNECTS. JUNCTION BOXES. AND ALL MAINTENANCE
ACCESS POINTS INCLUDING CABLE PULL SPACE. "FULLY AND REASONABLE ACCESSIBLE"
EXISTNG ~ EXISTNG SPARE  SPARE SPARE SPARE SPARE EXISTING SPARE SPARE SPACE SPACE SPACE SPARE SPARE SPARE SPARE SPACE  EXISTING SPACE SHALL BE DEFINED AS: CAPABLE OF BEING ACCESSED FOR SERVICE, REPAIR OR
SWBD S-3N-2 B'F;Q’I_T -BF;ANEL ATS AUX1A EﬁHEZLSE REPLACEMENT BY AN AVERAGE SIZED INDIVIDUAL, ON A LADDER IF NECESSARY,
" g;kF'{ZEESLgE ES§E$N§W|TCH - AND CAPABLE OF BEING SERVICED OR REMOVED WITHOUT REMOVING, MODIFYING OR
DISTORTING OTHER COMPONENTS OF THE WORK OF OTHER TRADES. CONFLICTS WITH
— — — — — — — — — — MEETING THIS REQUIREMENT SHALL BE BROUGHT TO THE ATTENTION OF THE OWNERS
REPRESENTATIVE IN A TIMELY MANNER.
n n n n
EXISTING SWITCHBOARD "MSA EXISTING SWITCHBOARD "MSB
EXISTING MECHANICAL ROOM EXISTING MEZZANINE
LEVEL
3-1/0 AWG; 1-6 AWG GND.-2'C.
3-1/0 AWG; 1-6 AWG GND.-2'C.
200AF
150AT 200AF
REFER TO ARCHITECTURAL 150AT
DRAWING A7-1 FOR BUILDING SECTIONS. —— NEW 800A FEEDER w w
o (2 SETS OF) 3-600 kemil ; 1-1/0 AWG GND. - (2)4'C. P-3 P4
1
| S SERVICE CORRIDOR °
EXISTING DUCTWORK LOCATED IN THIS AREA | I E)(()Ig‘l\l'/:NG CHILLER
OF THE SERVICE CORRIDOR. FIELD I
VERIFICATION IS REQUIRED TO CONFIRM THE —-—
NEW CONDUIT INSTALLATION. REFER TO BID EXISTING CHILLER NEW CHILLER
REQUIREMENTS ON DRAWING E-001. \ / /
SUSPENDED CEILING
VFD VFD
EXISTING BOILER
ROOM
'g'%\% i(\’,%,ﬁE_GER\EV% NEW 200A FEEDER
e . GND.-2'C.

EXISTING
PANEL
DPH-BP

SECTION 1

EXISTING
PANEL
DPH-BP
SECTION 2

N
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-
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GENERIC HVAC ABBREVIATIONS (REFER TO CONTROL ABBREVIATIONS FOR ADDITIONAL NOMENCLATURE)

°F DEGREES FAHRENHEIT ID INSIDE DIAMETER
°C DEGREES CELSIUS IN INCHES
@ DIAMETER INSUL INSULATION
ACV AUTOMATIC CONTROL VALVE KW KILOWATT
AD ACCESS DOOR KVA KILOVOLT AMPERE
ADJ ADJUSTABLE
ADDL ADDITIONAL L LENGTH
AFF ABOVE FINISHED FLOOR LB POUND
AFG ABOVE FINISHED GRADE LAB LABORATORY
ALT ALTERNATE LF LINEAR FEET
AP ACCESS PANEL LVG LEAVING
ARCH ARCHITECT
ATC AUTOMATIC TEMPERATURE CONTROL M ONE THOUSAND
ATCC ATC COMPRESSOR MAX MAXIMUM
ATOD ATC COMPRESSOR DRYER MBH THOUSAND BRITISH THERMAL UNITS PER HOUR
ATCR ATC COMPRESSOR RECEIVER MCA MINIMUM CIRCUIT AMPERES
ATV ATMOSPHERIG VENT MCC MOTOR CONTROL CENTER
AVG AVERAGE MECH MECHANICAL
MEZZ MEZZANINE
BBD BOILER BLOW DOWN MERV MINIMUM EFFICIENCY REPORTING VALUE
BDT BLOWDOWN TANK MFR MANUFACTURER
BF BOILER FEED WATER MH MANHOLE
BFF BELOW FINISHED FLOOR MIN MINIMUM
BHP et MOCP MINIMUM OVERCURRENT PROTECTION
BLDG BUILDING MTD MOUNTED
BLR BOILER MU MAKEUP WATER
BOD BOTTOM OF DUCT N/A NOT APPLICABLE
BOP BOTTOM OF PIPE NC NORMALLY CLOSED
BSMT BASEMENT NC NOISE CRITERIA
BTU BRITISH THERMAL UNIT NIC NOT IN CONTRACT
BTUH BRITISH THERMAL UNIT PER HOUR NO NORMALLY OPEN
NO. NUMBER
C CONVECTOR NOM NOMINAL
CA COMPRESSED AIR NTS NOT TO SCALE
CF CEILING FAN
cL CENTERLINE OB OCTAVE BAND
CLG CEILING oc ON CENTER
co CLEAN-OUT oD OUTSIDE DIAMETER
coL COLUMN ODP OPEN DRIP PROOF
COMP COMPRESSOR OFCI OWNER FURNISHED CONTRACTOR INSTALLED
CONC CONCRETE OFOI OWNER FURNISHED OWNER INSTALLED
CONN CONNECTION oV OUTLET VELOCITY
CONTR CONTRACTOR
CORR CORRIDOR PCF POUNDS PER CUBIC FOOT
CUF CUBIC FEET PD PRESSURE DROP
CUH CABINET UNIT HEATER EEBG ';ESSIEING
cYL CYLINDER
POS PROVIDED BY OTHER SECTION(S)
D DRAIN PRESS PRESSURE
DB DRY BULB TEMPERATURE PRIM PRIMARY
dBA A-WEIGHTED DECIBEL PSIA POUNDS PER SQUARE INCH ABSOLUTE
DC DRY COOLER PSID POUNDS PER SQUARE INCH DIFFERENTIAL
DDC DIRECT DIGITAL CONTROL PSIG POUNDS PER SQUARE INCH GAUGE
DDCFP DIRECT DIGITAL CONTROL FIELD PANEL ~ PVC POLYVINYL CHLORIDE
DIA DIAMETER
DIM DIMENSION RECT RECTANGULAR
DN DOWN REP REPRESENTATIVE
DWG DRAWING RET RETURN
REQD REQUIRED
EA EACH REQS REQUIREMENTS
EAT ENTERING AIR TEMPERATURE RH RELATIVE HUMIDITY
EFF EFFICIENCY RM ROOM
ECUH ELECTRIC CABINET UNIT HEATER RPM REVOLUTIONS PER MINUTE
ELEC ELECTRICAL
ELEV ELEVATION SCH SCHEDULE
EMER EMERGENCY SOV SOLENOID OPERATED VALVE
EMS ENERGY MANAGEMENT SYSTEM SPECS SPECIFICATIONS
ENT ENTERING sQ SQUARE
EQUIP EQUIPMENT SQFT SQUARE FEET
EUH ELECTRIC UNIT HEATER ss STAINLESS STEEL
EXH EXHAUST STD STANDARD
EXP EXPANSION STDBY STANDBY
STL STEEL
FTR FINNED TUBE RADIATION sSucT SUCTION
FCV FLOW CONTROL VALVE SUP SUPPLY
FFOP FIREFIGHTERS OVERRIDE PANEL
FG FIBERGLASS TA THROW-AWAY
FLEX FLEXIBLE TAV THERMOSTATIC AIR VENT
FLR FLOOR TEFC TOTALLY ENCLOSED FAN COOLED
FLRDR FLOOR DRAIN TEL TELEPHONE
FP FIRE PROTECTION TEMP TEMPERATURE
FPM FEET PER MINUTE TOD TOP OF DUCT
FT FEET TOP TOP OF PIPE
FT/SEC FEET PER SECOND TYP TYPICAL
FURN FURNISHED
FVNR FULL VOLTAGE NON-REVERSING UH UNIT HEATER
G GAS Vv VENT
GA GAUGE VEL VELOCITY
GAL GALLONS VERT VERTICAL
GALV GALVANIZED VFC VARIABLE FREQUENCY CONTROLLER
GND GROUND
GPH GALLONS PER HOUR
GPM GALLONS PER MINUTE w / WIDTH
GRD GRADE (GROUND LEVEL) w ' va:m ouT
GWB GYPSUM WALL BOARD WB WET BULB TEMPERATURE
WF WIDE FLANGE
H HEIGHT
WG WATER GAUGE
HCPD HANDICAPPED
HD HEAD WRT WITH RESPECT TO
HP HORSEPOWER
HPG HIGH PRESSURE GAS X EXISTING EQUIPMENT TO BE REMOVED
HR HOUR XM EXISTING EQUIPMENT TO REMAIN
HZ HERTZ XN NEW LOCATION OF RELOCATED EQUIPMENT
HX HEAT EXCHANGER XR EXISTING EQUIPMENT TO BE RELOCATED

HYDRONIC SYSTEM SPECIFIC ABBREVIATIONS

HVAC GENERAL NOTES

ACV AUTOMATIC CONTROL VALVE LWT LEAVING WATER TEMPERATURE
AS AIR SEPARATOR
AAV AUTOMATIC AIR VENT MAV MANUAL AIR VENT
CH CHILLER NPSH NET POSITIVE SUCTION HEAD
CHEM CHEMICAL FEED
CHW CHILLED WATER
CHWR CHILLED WATER RETURN 0S&Y OUTSIDE STEM AND YOKE
CHWS CHILLED WATER SUPPLY o oUMP
cT COOLING TOWER
CTBD COOLING TOWER BLOW DOWN PHX PLATE HEAT EXCHANGER
CcTW COOLING TOWER WATER
CTWR COOLING TOWER WATER RETURN
CTWS COOLING TOWER WATER SUPPLY
CWR CONDENSER WATER RETURN
cws CONDENSER WATER SUPPLY S(XXX) SECONDARY (SYSTEM DEPENDANT PREFIX)
SCHWR SECONDARY CHILLED WATER RETURN
DOV DRAIN OFF VALVE SCHWS SECONDARY CHILLED WATER SUPPLY
ET EXPANSION TANK
T(XXX) TERTIARY (SYSTEM DEPENDANT PREFIX)
EWT ENTERING WATER TEMPERATURE DU TOTAL DYNAMIC HEAD
GS GLYCOL SUPPLY
HB HOSE BIBB CONN W/CHAINED CAP
WATER PRESSURE DROP
HW HOT WATER
HWCUH HOT WATER CABINET UNIT HEATER ALTERNATIVE HYDRONIC PIPING SYSTEM LABELING:
HWS180 HOT WATER SUPPLY 180 DEGREE SYSTEM
HWR180 HOT WATER RETURN 180 DEGREE SYSTEM
:g"vg :g wﬂgg gEl?’LR\'(\I CHWS42 CHILLED WATER SUPPLY 42 DEGREE SYSTEM
WUH OT WATER UNIT BEATER CHWR42 CHILLED WATER RETURN 42 DEGREE SYSTEM
LTCHWR LOW TEMP. CHILLED WATER RETURN
LTCHWS LOW TEMP. CHILLED WATER SUPPLY
AIR SYSTEM SPECIFIC ABBREVIATIONS
AC AIR CONDITIONING H INTAKE HOOD
ACC AIR COOLED CONDENSER
ACCU AIR COOLED CONDENSING UNIT LAT LEAVING AIR TEMPERATURE
ACD AUTOMATIC CONTROL DAMPER LD LINEAR DIFFUSER
ACU AIR CONDITIONING UNIT LUVR LOUVER
AF AIR FOIL LVDR LOUVERED DOOR
AHU AIR HANDLING UNIT OA OUTSIDE AIR
ALD ACOUSTICALLY LINED DUCTWORK OAl OUTSIDE AIR INTAKE
APD AIR PRESSURE DROP OBD OPPOSED BLADE DAMPER
ATD AIR TERMINAL DEVICE OED OPEN END DUCT
AVS AIR VOLUME TRAVERSE STATION PHC PREHEAT COIL
BDD BACKDRAFT DAMPER RA RETURN AR
BI BACKWARD INCLINED RLF RELIEF
BOD BOTTOM OF DUCT RV ROOF VENT
cc COOLING COIL SA SUPPLY AIR
CD CEILING DIFFUSER SD SMOKE DAMPER
CFM CUBIC FEET PER MINUTE SM SHEETMETAL
SP STATIC PRESSURE
DIFF DIFFUSER TSP TOTAL STATIC PRESSURE
DX DIRECT EXPANSION VD VOLUME DAMPER
EA EXHAUST AIR WMS WIRE MESH SCREEN
EF EXHAUST FAN
ER EXHAUST REGISTER
ERHC ELECTRIC REHEAT COIL
ESP EXTERNAL STATIC PRESSURE
F FAN
F&B FACE AND BYPASS
FB FAN BOX
FC FORWARD CURVED
FA FREE AREA
FD FIRE DAMPER (W/ ACCESS DOOR)
FLTR FILTER
FSD COMBINATION AUTOMATIC FIRE/SMOKE
- DAMPER WITH ACCESS DOOR
GE GENERAL EXHAUST
GH GRAVITY HOOD
HC HEATING COIL
HEGA HIGH EFFICIENCY GAS ABSORBER AIR FILTER
HEPA HIGH EFFICIENCY PARTICULATE AIR FILTER

GENERAL
1. HVAC GENERAL NOTES, SYMBOLS LIST AND DETAILS ARE APPLICABLE TO ALL "M" SERIES DRAWINGS.
2. DRAWINGS ARE DIAGRAMMATIC AND ARE INTENDED TO INDICATE CAPACITY, SIZE, APPROXIMATE LOCATION AND

GENERAL ARRANGEMENT. DETERMINE EXACT LOCATIONS OF SYSTEMS AND COMPONENTS IN FIELD.

3. DRAWINGS CANNOT BE FULLY AND CORRECTLY INTERPRETED WITHOUT REFERENCE TO LEGENDS, DETAILS,
SCHEDULES AND SPECIFICATIONS. IT IS THE INTENT OF THE DRAWINGS TO SHOW THE INSTALLATION, AS DETAILED
BY THE TYPICAL ARRANGEMENT. ITEMS SHOWN ONCE ON THE FLOOR PLANS. ELEVATIONS, DETAILS, OF
DIAGRAMS MAY NOT BE REPEATED IN FULL FOR OTHER TYPICAL INSTANCES.

4. REFER TO SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

5. PROVIDE INFORMATION AND HARDWARE AS NECESSARY TO COORDINATE CONCRETE PADS AND STEEL
PLATFORMS REQUIRED FOR MECHANICAL WORK.

6. COORDINATE ROOF AND WALL PENETRATIONS WITH WORK OF OTHER SECTIONS AND WITH FLASHING
REQUIREMENTS. COORDINATE SLAB PENETRATIONS WITH WORK OF OTHER SECTIONS AND WITH EXISTING POST-
TENSION CABLES.

7. INSTALL SENSORS (TEMPERATURE, THERMOSTATS, PALM PUSH BUTTONS, HORN & STROBE) AT LOCATIONS
SHOWN ON PLANS OR AS DIRECTED BY ARCHITECT. MOUNTING HEIGHT AFF SHALL COMPLY WITH ADA AND SHALL
BE MOUNTED LEVEL WITH ADJACENT SWITCHES (IE LIGHT SWITCHES).

8. COORDINATE WORK OF THIS SECTION WITH THAT OF OTHER SECTIONS AND WITH ALL TRADES INVOLVED.
PROVIDE OFFSETS IN PIPING AND DUCTS (INCLUDING DIVIDED DUCTS) AND TRANSITIONS AROUND OBSTRUCTIONS.

9. ELEMENTS OF THE WORK SHALL BE INSTALLED IN A MANNER SUCH THAT AT SUBSTANTIAL COMPLETION THE
FOLLOWING ITEMS, NEW OR EXISTING SHALL BE "FULLY AND REASONABLY ACCESSIBLE": HYAC CONTROL BOXES,
JUNCTION BOXES, VALVES (OF EVERY SHAPE, SORT AND FUNCTION), DDC CONTROL BOXES, ELECTRICAL PANELS,
FILTERS, BELTS, WATER COILS, DISCONNECT SWITCHES, AND MAINTENANCE ACCESS ELEMENTS INCLUDING PULL
SPACE.

A "FULLY AND REASONABLY ACCESSIBLE" SHALL BE DEFINED AS: NATIONAL ELECTRIC CODE REQUIRED
CLEARANCE FOR POWERED EQUIPMENT AND CAPABLE OF BEING ACCESSED FOR SERVICE, REPAIR OR
REPLACEMENT BY AN AVERAGE SIZED INDIVIDUAL (ON A LADDER IF NECESSARY) AND CAPABLE OF BEING
SERVICED OR REMOVED WITHOUT REMOVING OR MODIFYING OR DISTORTING OTHER COMPONENTS OF
THE WORK. THE DESIGN INTENT PROVIDES A MINIMUM 2'x2'x2' ZONE FOR MAINTENANCE.

B. CONFLICT WITH MEETING THESE REQUIREMENTS SHALL BE BROUGHT TO THE ATTENTION OF THE
OWNER'S REPRESENTATIVE IN A TIMELY MANNER AND SHALL BE CORRECTED AT NO ADDITIONAL COST.

10. SUPPORT ALL EQUIPMENT, PIPING AND DUCTWORK FROM BUILDING STRUCTURE. PROVIDE VIBRATION ISOLATION
FOR ROTATING EQUIPMENT, DUCTWORK AND PIPING IN ACCORDANCE WITH THE SPECIFICATIONS. PROVIDE TO GC
A LIST OF ALL WEIGHTS AND METHODS OF SUPPORT FOR COORDINATION. REFER TO SPECIFICATIONS FOR
ADDITIONAL REQUIREMENTS.

11. ALL CONTROL WIRE AND CONDUIT SHALL COMPLY WITH NEC, AND DIVISION 26000 SPECIFICATIONS.

12. ALL MATERIALS AND EQUIPMENT SHALL BE NEW, UNLESS LISTED OTHERWISE.

AIR SYSTEM SPECIFIC NOTES:

1. VERIFY ALL EQUIPMENT CONNECTIONS WITH MANUFACTURER'S CERTIFIED DRAWINGS. VERIFY AND PROVIDE
DUCT TRANSITIONS TO FURNISHED EQUIPMENT. FIELD VERIFY AND COORDINATE ALL DIMENSIONS BEFORE
FABRICATION.

2. SHEETMETAL FITTINGS SHOWN ARE TO BE PROVIDED. NO SUBSTITUTES SHALL BE ALLOWED WITHOUT PRIOR
CONSENT FROM ARCHITECT/ENGINEER.

3. REFER TO SPECIFICATIONS FOR DUCTWORK CONSTRUCTION CLASSES, SEAL, AND LEAKAGE CLASSES.

4. EXTERIOR LOUVERS ARE INDICATED FOR LOCATION ONLY.

5. ELBOWS IN DUCT SYSTEMS SHALL BE FULL RADIUS (CENTERLINE RADIUS = 1.5 DUCT WIDTH) WHERE SPACE

PERMITS. WHERE LIMITED CLEARANCE OCCURS, PROVIDE SHORT RADIUS ELBOW WITH FULL LENGTH SPLITTER
VANES PER SMACNA. MITERED (SQUARE) ELBOWS WITH TURNING VANES MAY NOT BE USED.

6. MANUAL DAMPERS ARE NOT SHOWN ON THE DRAWINGS IN ORDER FOR DRAWING CLARITY. PROVIDE MANUAL
ADJUSTABLE DAMPERS ON EACH LOW PRESSURE SUPPLY, RETURN, AND EXHAUST DUCT TAKE OFF, AND AT EACH
TAKE OFF TO REGISTERS, GRILLES, DIFFUSERS.

PIPING SYSTEM SPECIFIC NOTES:

1. VERIFY ALL EQUIPMENT CONNECTIONS WITH MANUFACTURER CERTIFIED DRAWINGS. VERIFY AND PROVIDE
FITTINGS TO TRANSITION TO FURNISHED EQUIPMENT CONNECTION SIZES. FIELD VERIFY AND COORDINATE ALL
DIMENSIONS BEFORE FABRICATION.

2. PERFORM SPECIFIED TESTS BEFORE INSULATING PIPING.

3. PROVIDE HANGERS, CLAMPS, OFFSETS, EXPANSION JOINTS, ANCHORS AND GUIDES TO PREVENT STRESS ON
PIPING.

4. PROVIDE VENTS AT HIGH POINTS IN PIPING SYSTEMS AND DRAIN VALVES AT LOW POINTS.

5. ISOLATION VALVES IN PIPING SYSTEMS ARE NOT SHOWN ON THE PLANS (FOR CLARITY) BUT ARE REQUIRED AT
ALL PIPE BRANCHES AND CONNECTIONS TO EQUIPMENT. REFER TO DETAIL SHEETS AND FLOW DIAGRAMS.

6. PITCH HYDRONIC (WATER) PIPING UPWARD IN DIRECTION OF FLOW.

7. REFER TO EQUIPMENT SCHEDULES FOR PIPE RUN-OUT SIZES TO INDIVIDUAL PIECES OF EQUIPMENT.
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< GATE VALVE ALV @ . -
1 L architec
Jeo] BALL VALVE H.S AIR SEPARATOR Populous
) BALL VALVE WITH MEMORY STOP (BALANCING VALVE) 294 Washington Street, Suite 706
———{Ob BALL VALVE WITH HOSE BIBB, CAP & CHAIN (DRAIN VALVES) 3 FAAAL \?Vfﬁ\?v%EFD,géﬁr%ENDAAC'%EAF; oR Boston, WA 02105
|} BUTTERFLY VALVE - .
77 BUTTERFLY VALVE WITH MEMORY STOP (BALANCING VALVE OPPOSED BLADE DAMPER el engneer
-Docu u ORY STOP ( CING ) GAAAF W/ MODULATING ACTUATOR Thornton Tomasetti
GLOBE VALVE 101 Arch Street, Suite 1600
IV} PLUG VALVE Dttt PARALLEL BLADE DAMPER Boston, MA 02110
617.250.4100
o5 PRESSURE REDUCING VALVE BOILER W/ TWO POSITION ACTUATOR e
N CHECK VALVE PARALLEL BLADE DAMPER engltleer
- ~— G W/ MODULATING ACTUATOR Vanderweil
~t STRAINER W/BALL VALVE, HOSE BIBB & CAP (GATE VALVE FOR STEAM) 274 Summer Street
RS YA BACKDRAFT DAMPER Boston, MA 02210
P FLOAT OPERATED VALVE 617.423.7423
8 STRAINER, DUPLEX C=I
K———  ANGLE VALVE (SECTION VIEW) BLOW DOWN SEPARATOR PLATE AND FRAME
& ANGLE VALVE (PLAN VIEW) HEAT EXCHANGER
U*/o STRAINER, BASKET TYPE W/DRAIN VALVE, HOSE BIBB & CAP ek e
{7
B
SOLENOID VALVE CONDENSATE PUMP
EQUIPMENT TAG SYMBOLS & ABBREVIATIONS @—‘,
S AUTOMATIC CONTROL VALVE, MODULATING ACTUATOR
EQUIPMENT TAG m DKy AUTOMATIC CONTROL VALVE, TWO POSITION ACTUATOR CHEMICAL FEED SYSTEM
NOT NO W EQUIPMENT THREE WAY AUTOMATIC CONTROL VALVE, MODULATING ACTUATOR ; CONDENSER
NOT SEE SCHEDULE FOR REQUIRING ¢—
REQUIRING ————— — - -
ELECTRIC PERFORMANCE ELECTRIC ]_S CHILLER
TAG REQUIREMENTS /TAG\ SERVICE THREE WAY AUTOMATIC CONTROL VALVE, TWO POSITION ACTUATOR EVAPORATOR 1_1'""
SERVICE DATA DATA —5
DATA) (DATA) AUTOMATIC FLOW CONTROL VALVE (PRESSURE INDEPENDENT) (OPEN CIRCUIT)
EXAMPLE EQUIPMENT TAGS: =< COMBINATION FLOWMETER/SHUT OFF/BALANCING VALVE (CIRCUIT SETTER)
n PUMP @ UNIT HEATER
v FLOW MEASURING DEVICE
SATT hc\ | RHC i FLOW SWITCH
SOUND ATTENUATOR 1 REHEAT COIL
1 1 SAFETY RELIEF VALVE
FLASH TANK
SMOKE DETECTOR AIR HANDLING UNIT :|: UNION OR FLANGE (AS INDICATED BY PIPE SIZE - SEE SPEC.)
— BLIND FLANGE
ACV
CONDENSATE PUMP AUTOMATIC CONTROL VALVE = END CAP
1/ 1 ¢
% PRESSURE GAUGE WITH GAUGE CLOCK EXPANSION TANK
STEAM PRESSURE GAUGE WITH A GAUGE COCK AND COIL SYPHON
m THERMOMETER
@ — FLOAT & THERMOSTATIC STEAM TRAP
K- INVERTED BUCKET STEAM TRAP
RENOVATION, PRE-BID SITE VISIT AND DEMOLITION NOTES
KL - THERMOSTATIC STEAM TRAP CALL OUT SYMBOLS
PRE-DEMOLITION TESTING, ADJUSTING AND BALANCING R — THERMODYNAMIC STEAM TRAP
1. CONFIRM HYDRONIC SYSTEM CAPACITY THROUGH PRE-CONSTRUCTION TESTING AND BALANCING REPORTS OF POINT OF CONNECTION 1
SYSTEMS TO BE EXTENDED. REPORTS SHALL INCLUDE PIPE SIZE, FLOW RATE, SUPPLY PRESSURE AND RETURN VACUUM BREAKER 8 TO EXISTING EQUIPMENT ACCESS ZONE
PRESSURE. PROVIDE HYDRONIC SYSTEM FLOW (GPM) AND PIPE SYSTEM PRESSURE (PSIG) MEASUREMENTS IN T PT ]
PIPING SYSTEMS TO DOCUMENT PERFORMANCE AT ALL SPACES SERVED BY SYSTEM, BOTH WITHIN PROJECT PRESSURE/TEMPERATURE WELL D POINT OF DISCONNECTION
WORK SCOPE AREA AND BEYOND PROJECT WORK SCOPE AREA. AAV FROM EXISTING
B AUTOMATIC AIR VENT WITH ISOLATION VALVE _~—— REFER TO DRAWINGS (XXX) FOR CONTINUATION
THuav MANUAL AIR VENT ~—— SECTION DESIGNATION
\H3.1/ < SHEET NUMBER ~
DEMOLITION NOTES [ rav
THERMOSTATIC AIR VENT (STEAM ONLY) N SYMBOL DESIGNATES ASSOCIATED
1. SITE VISIT: BEFORE SUBMITTING BID, VISIT AND CAREFULLY EXAMINE SITE TO IDENTIFY EXISTING CONDITIONS - REDUCER (ECCENTRIC-FLAT ON BOTTOM OR FLAT ON TOP) / 1\ = DETAIL DESIGNATION SYSTEM OR SERVICE (ie LPS)
AND DIFFICULTIES THAT WILL AFFECT WORK OF THIS SECTION. NO EXTRA PAYMENT WILL BE ALLOWED FOR < \H3.1) < SHEET NUMBER
ADDITIONAL WORK CAUSED BY UNFAMILIARITY WITH SITE CONDITIONS THAT ARE VISIBLE OR READILY REDUCER (CONCENTRIC)
CONSTRUED BY EXPERIENCED OBSERVER. SITE VISIT IS PARTICULARY IMPORTANT BECAUSE THIS IS pnd FLEXIBLE CONNECTION
RENOVATION WORK. / ﬁ \ REVISION NUMBER
= EXPANSION JOINT
2. EXISTING CONDITIONS AND PREPARATORY WORK: BEFORE STARTING WORK IN A PARTICULAR AREA OF THE —
PROJECT, VISIT SITE AND EXAMINE CONDITIONS UNDER WHICH WORK MUST BE PERFORMED INCLUDING — PIPE GUIDE g%g—ggsﬁgfgﬁgm AIR
PREPARATORY WORK DONE UNDER OTHER SECTIONS OR CONTRACTS BY OWNER. REPORT CONDITIONS THAT % ANCHOR v REFER TO CONTROLS LEGEND SHEET FOR SYMBOLS USED
MIGHT AFFECT WORK ADVERSELY IN WRITING TO ARCHITECT AND OWNER. DO NOT PROCEED WITH WORK ;Q ON FLOOR PLANS TO INDICATE LOCATION OF TEMPERATURE
UNTIL DEFECTS HAVE BEEN CORRECTED AND CONDITIONS ARE SATISFACTORY. COMMENCEMENT OF WORK > PIPING SYSTEM RISER SENSORS, PRESSURE SENSORS AND GAS SENSORS (E.G.
SHALL BE CONSTRUED AS COMPLETE ACCEPTANCE OF EXISTING CONDITIONS AND PREPARATORY WORK. QUICK OPENING VALVE (USED WITH BLOW DOWN) @ DESIGNATION CARBON DIOXIDE)
9~ VALVE IN VERTICAL
3. DEMOLITION SHALL BE COORDINATED WITH OWNER, ARCHITECT, GENERAL CONTRACTOR, CONSTRUCTION - TOP TAKEOFF
MANAGER AND ENGINEER. -
e BOTTOM TAKEOFF
4. PROVIDE MECHANICAL DEMOLITION TERMINATION; CUT, VALVE AND CAP. DROP MECHANICAL DISTRIBUTION TO
FLOOR. REMOVAL OF SYSTEM EQUIPMENT SHALL BE BY THE HVAC CONTRACTOR. Wi WATER METER DIAL TYPE
5. PROVIDE 2 WEEKS NOTICE TO OWNER FOR SHUT DOWN OF ANY SERVICES AND/OR SYSTEMS. —| DIRT LEG
(L1}
6. REFER TO ALL DRAWINGS FOR GENERAL DESCRIPTION OF AREAS REQUIRING DEMOLITION. co
ﬁ' CLEAN-OUT FOR CONDENSATE DRAIN
7. REFER TO CONSTRUCTION MANAGER INSTRUCTIONS FOR ALL EXISTING EQUIPMENT AND MATERIALS THAT REVISIONS
SHALL REMAIN THE PROPERTY OF THE OWNER. - DIRECTION OF FLOW IN PIPE NO. DATE DESCRIPTION
8. ITEMS OF VALUE WHICH ARE NOT DIRECTED TO BE RETURNED TO THE OWNER, SHALL BECOME THE PROPERTY UP——» PITCH PIPE UP IN DIRECTION OF FLOW
OF THE CONTRACTOR AND SHALL BE REMOVED FROM SITE AND LEGALLY DISPOSED OF. STORAGE OR SALE OF
ITEMS ON THE PROJECT SITE IS PROHIBITED. DN.
PITCH PIPE DOWN IN DIRECTION OF FLOW
9. PROTECTION: ENSURE THE SAFE PASSAGE OF PERSONS IN AND AROUND THE BUILDING DURING DEMOLITION.
PREVENT INJURY TO PERSONS AND DAMAGE TO PROPERTY. PROVIDE ADEQUATE SHORING AND BRACING TO o] RISE (SINGLE LINE - PLAN VIEW)
PREVENT COLLAPSE. IMMEDIATELY REPAIR DAMAGED PROPERTY TO THE CONDITION BEFORE BEING DAMAGED. —_—
TAKE EFFECTIVE MEASURES TO PREVENT WINDBLOWN DUST. _Q RISE (DOUBLE LINE - PLAN VIEW)
10. UTILITIES: MAINTAIN ALL UTILITIES EXCEPT THOSE REQUIRING REMOVAL OR RELOCATION. KEEP UTILITIES IN > DROP (SINGLE LINE - PLAN VIEW)
SERVICE AND PROTECT FROM DAMAGE. DO NOT INTERRUPT UTILITIES SERVING OCCUPIED AREAS WITHOUT -
FIRST OBTAINING PERMISSION FROM THE OWNER IN WRITING. PROVIDE TEMPORARY SERVICES. %) DROP (DOUBLE LINE - PLAN VIEW)
11. DRAWINGS ARE DIAGRAMMATIC ONLY AND REFLECT OVERALL SYSTEM REMOVAL. NOT EVERY ITEM OR S £ SUPPLY LINES (SINGLE LINE)
COMPONENT OF A SYSTEM IS SHOWN.
12. PROVIDE SHUT DOWN OF SERVICES (FANS, PUMPS, AHUS, ETC.) AND TRACING OF ALL RISERS WITHIN BASE BID. & Y SUPPLY LINES (DOUBLE LINE)
—— —£ RETURN LINES (SINGLE LINE)
§  PIPE BREAK (SINGLE LINE)
Q8 PIPE BREAK (DOUBLE LINE)
EXISTING LINETYPE
—X X X
OR DEMO/EXISTING TO BE REMOVED LINETYPE
NEW WORK LINETYPE
PROJECT NAME
50 Foster Street
Worcester, MA 01608-1398
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DUCTWORK
SINGLE LINE DOUBLE LINE SINGLE LINE DOUBLE LINE
| |
GG  EXISTING DUCT LINETYPE % % RECTANGULAR -
! ! y 2 RETURN DUCT UP +
' ' ¢ " RECTANGULAR + =
S 5 NEW DUCT LINETYPE JT JT L— | RETURN DUCT DOWN L1
I | L
RECTANGULAR +
5 EXHAUST DUCT UP
HORIZONTAL '
"\‘) SUPIgLFYF/gEI'URN —TI - RECTANGULAR <[ >
EXHAUST S — EXHAUST DUCT DOWN ,
RISE OR DROP ,
SUPPLY/RETURN/ <~ } } L 90° TAKE-OFF
¢ ¢ EXHAUST W/BRANCH TAKE-OFF ol DB
VOLUME DAMPER (VD
IN LOW PRESSURE
SYSTEMS ONLY)
STANDARD RADIUS ELBOW } RING DUCT
(R=W)
SUPPLY/RETURN EXHAUST m
R BULLHEAD CONVERGE _
- wH RETURN/EXHAUST + —
W/BRANCH TAKE-OFF |
VOLUME DAMPER L__
BULLHEAD SPLIT SUPPLY $ "TS SIDEWALL DUCT MTD % — %
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(¥ o)

2!
)
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G x xS
OR
— — — =
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GOOD FOR / W/BRANCH TAKE-OFF ' j: '
TAKEOFF TO VOLUME DAMPER -
RING DUCT % i
TAKEOFF TO | | SUPPLY SIDEWALL . .
DIFF/GRILLE + — + C ¢ LINEAR DIFFUSER + )_(
W/BRANCH TAKE-OFF ' ‘Q ! ’ é I (W/ 1" INTERNALLY
VOLUME DAMPER LINED

BRANC
FOR
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§ 2
Euu
o
o

MTD DIFF/GRILLE

CEILING DUCT %
W/BRANCH TAKE-OFF

7 S ) (W/ 1"
N % [&J LINED

I 1
VOLUME DAMPER ‘ ‘ FOR
L ——— |
ACOUSTICALLY { }
LINED DUCT I
XX
XX
EXISTING DUCT OR

TO BE REMOVED

OPEN END

DUCT W/VD & L~
1/2"x1/2" WMS !

REGISTER/GRILLE

SMPLENUM) l | l | '
H CONN WD

EVERY 4 OF
LINEAR

SUPPLY CEILING { !
! LINEAR DIFFUSER

INTERNALLY ! !
SM PLENUM)

BRANCH CONN W/VD —
EVERY 4' OF N 5
LINEAR BOOT BY

LD MFR

NI FLEXIBLE N
DUCT
VD MANUAL VOLUME DAMPER rA OR ROOF EXHAUST FAN
s SHOWN ON ROOF
FD SELF-CLOSING FIRE DAMPER W/ACCESS DOOR
T ~
— 1 AcD AUTOMATIC CONTROL DAMPER W/ACCESS DOOR | Z | or ! Z ' ROOF EXHAUST FAN
W~/ SHOWN ON FLOOR PLAN
—1 sD AUTOMATIC SMOKE DAMPER W/ACCESS DOOR L -
— T[] FSD COMBINATION SMOKE/FIRE DAMPER W/ACCESS DOOR A RETURN OR EXHAUST AIR FLOW
BDD BACKDRAFT DAMPER - SUPPLY AIR FLOW
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EXISTING TO REMAIN BOILER COMBUSTION AIR
INTAKE VENT. CONTRACTOR TO REVIEW
CLEARANCE REQUIRED TO RIG IN CHILLER
CH-2.

3 10" CWS
B 10" CWR
r - - — - - 1
@r—1 .
T OIO]
I P-5 —I _______ CH-2
& arer new
ZINR) —_ ==
2 CH-1 T T T e e =
———
- (EXSITING)
| P-6 1 2 8" CHWS
i _E L = = 8" CHWR
T | UP TO MEZZ LEVEL
I 0 11
J (N
e ©
Zi
P-7

PROVIDE NEW PALM
PUSH BUTTON AS WELL
AS HORN AND STROBE
IN CORRIDOR OUTSIDE
THE CHILLER PLAN,
REFER TO M803 FOR
SEQUENCE OF
OPERATION

MANUFACTURER REQUIRED
SERVICE CLEARANCE

EXISTING TO REMAIN REFRIGERANT
PURGE SYSTEM LOW DUCT
EXHAUST POINT 12" AFF, ROUTED
UP TO MEZZ LEVEL ABOVE

REFRIGERANT DETECTOR - PROVIDE NEW REFRIGERANT
DETECTOR (R-513A). PROVIDE CONTROL WIRING TO
ENABLE EXISTING REFRIGERANT PURGE SYSTEM EXHAUST
FAN (GEF-3), IN PARALLEL WITH EXISTING REFRIGERANT
DETECTOR SYSTEM.

N
\
J
J
-
TRUE
NORTH

B
\
/

PLAN
NORTH
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—— CONTRACTOR TO DETERMINE IN THE FIELD IF DUCTWORK
REQUIRES RELOCATION TO ALLOW FOR NEW PIPING
CONNECTIONS. GEF-3, SUPPLY AND EXHAUST LOUVERS &
DAMPERS ARE EXPECTED TO BE EXISTING TO REMAIN. PROVIDE
NEW ACTUATORS. PROVIDE NEW DUCTWORK AS REQUIRED TO BE
EXISTING COMBUSTION AIR DUCT SERVING BOILER APPROVED BY ENGINEER AND BUILDING OWNER
PLANT BELOW. DUCTWORK UP TO ROOF.
PRIOR TO ANY DEMOLITION, PROVIDE PRE-TAB TESTING
REPORT OF THE EXISTING EXHAUST FAN TO THE ENGINEER.
CONFIRM OPERATION OF THE EXISTING TO REMAIN SUPPLY
AND EXHAUST DAMPERS. CONFIRM OPERATION OF THE
EXISTING TO REMAIN REFRIGERANT DETECTOR
% i 8" CHWR
|> —
8" CHWSET="rl e[| |
I /—8
P-3 i S
O
8" CHWSH=4 )‘Hz I %\ EXISTING CHILLED WATER 7 ) Yt EXISTING TO REMAIN
PROVIDE NEW PUMP INERTIA BASE & VIBRATION ISOLATION. B oy TO CHILLER (CH-1) GEF-3
| P-4 24"x20"
- DUCT DOWN TO 6" AFF
8’ CHWS 5 CHILLER PLANT BELOW
8 4 S
-ﬂ'
o~
EXISTING TO REMAIN EXPANSION TANK
EXISTING CHILLED WATER PUMPS
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ADJUSTABLE HANGER Architecturg - Ipterior De_sign - Landscape De_sign
WITH ROLLER. SINGLE o Brand Activation - Wayfmdmg - Produ_ct Dem_gn
ROD HANGER,FOR 4" / LOCKING NUT Event - Urban Design - Populous Design Build
AND 6" PIPE, DUAL (11
ROD HANGER FOR 8" [ ] architect
PIPE AND LARGER / \ Populous
294 Washington Street, Suite 706
SENSOR POCKET
Boston, MA 02108
INSULATION\ (CFﬁ.J.fLNE'iHﬁFDGE?Y 32;21”5.3642
PIPE INSTALLED BY7 structural engineer
SUPPORT/HANG ALL DIVISION 23 MIN. OF Thornton Tomasetti
PIPING FROM " . 101 Arch Street, Suite 1600
i STRUCTURE AND . " 36 F oM EQUIP Boston, MA 02110
PREINSULATED USE VIBRATION i i CONNECTION (TYP. 4) 617.250.4100
THERMAL-HANGER ISOLATION MOUNTS (TYP. 4 / T MEP/FP engineer
SHIELD INSERT —_| ( )\ DDC ISOLATION Vanderwell
1 bl bl S 274 Summer Street
w w
) ) 4 Boston, MA 02210
SUPPLEMENTAL — | BUTTERFLY ISOLATION & » 6;);.223.7423
SHIELD WHERE A =i H u VALVES (TYP.) H r THERMOMETER (TYP.)
REQUIRED BY ||| ||| Iﬂ ql
MFR t_ \l/‘\l/— _:’J
NOTES: FLANGE FOR PRESSURE
1. SEE SPECIFICATION FOR HANGER SIZES AND THERMAL HANGER SHIELD REQUIREMENTS. TUBE GAGE (TYP.) O
2. MAINTAIN VAPOR BARRIER FOR CHILLED WATER SERVICE THROUGH THERMAL HANGER SHIELD. REMOVAL — O FLANGE FOR TUBE O— |——
3. SHIELD INSULATION THICKNESS SHALL MATCH SPECIFIED PIPE INSULATION THICKNESS. (TYP. 4)j& 40 REMOVAL (TYP.) | 1
| A1 FLEXIBLE DOUBLE
PIPE HANGER SUPPORT - SPHERE COUPLING
SCALE: NTS H06-07 DOUBLE SPHERE COUPLINGSJ
r — - - — — — — — - | —=_— H
/ | TUBE PULL o EVAPORATOR
| CLEARANCE =
DOUBLE SPHERE COUPLINGS L ————}
SPRING HANGERS FIRST 3 HANGERS OR r  +
50' HORIZONTAL HANGERS ADJUSTED - | (0]
TUBE PULL =
FOR NO LOAD ON FLEX CONNECTIONS. o
= | CLEARANCE CONDENSER
_ _ |____________=L
O DRAIN OFF VALVE N FLANGE (TYP.)
= W/HOSE BIBB CONNECTION '
(TYP.)
o o WATER COOLED CHILLER PIPING
SCALE: NONE HO02-306
LUG BODY BUTTERFLY
VALVE LUG BODY BUTTERFLY
SPOOL PIECE VALVE WITH MEMORY
=] @ STOP FOR BALANCING
@ ‘ 1O}
1/4" STAINLESS SPOOL PIECE
STEEL TUBING
STRAINER W/BALL VALVES "
ABRASIVE SILL(EEE TYPE
SEPARATOR
VALVE)
BALL VALVE
W/FULL-SIZED O} TWIN SPHERE
THREADING, HOSE FLEX CONNECTOR
BIBB, CAP&CHAIN ? WITH THRUST
1 RODS
O
N\
/\ \ REDUCING ELBOW
16 [
\/ PIPE ELBOW
\\_/ SUPPORTS, SHIM
FOR NO WEIGHT
PUMP BASE ON PUMP FLANGES
[ |
. Y, AN,
VIBRATION ) L7
ISOLATION
3 HORIZONTAL SPLIT-CASE PUMP
SCALE: NTS H02-203
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WATER COOLED CHILLER SCHEDULE

INIMUM CHILLED WATER CONDENSER WATER MIN. MAX. SIZE ELECTRIC SERVICE MINIMUM EFFICIENCY
UNIT MAX |COND. REFRIG. | CAPACITY MANUFACTURER MODEL
NO. TYPE | CAPACITY  pm | EWT wr N o Ewr uwr YO kw EwT | TYPE CONTROL L W H | by 4z sccr | PEAK | IPLVINPLV | NUMBER (AS STANDARD) REMARKS
( ) CF) A e CF) P | ey (°F) (FT) | (FT) | (FT) (KW/TON) | (KW/TON)
CENTRIFUGAL .
cH2 CENIRITES 500 9066 | 544 | 420 120 | 1405 940 | 840 | 189 | 290.3 R513A  10-100% | 1525 60 60 | 460 | 3 | 60 |100kA 05806 | 0.32/0.3414  CARRIER 19MV43
NOTES:
1. RIGGED WEIGHT: 18,622 LBS; OPERATING WEIGHT: 22,289 LBS; REFRIGERANT WEIGHT: 1676 LBS.
2. HOUSEKEEPING PAD PROVIDED BY OTHERS.
3. PROVIDE SPRING ISOLATORS.
4. PROVIDE FACTORY CONTROLS WITH BACNET GATEWAY.
5. PROVIDE (4) 1-1/4" REFRIGERANT PRESSURE RELIEF VENT UP TO ROOF.
6. BASIS OF DESIGN: 2 PASS EVAP & COND. WITH SIDE BY SIDE SHELLS; UNIT MOUNTED VFD W/ HARMONIC MITIGATION.
PUMP DATA FLUID DATA ELECTRIC SERVICE OPERATING
UNIT | EQUIPMENT MANUFACTURER MODEL
NO. | LOCATION | SERVICE PUMPTYPE FLOW | oPcfbie NPSHR (SN IMPELLER | FLUID | FLUID o (MOTOR o RATED CONTROL | py | .y | WEIGHT NUMBER (AS STANDARD) REMARKS
@M TEwe - (FTWC) (ppyy | SIZE(N) | TEMP(F)  TYPE  cLycoL SREES HP TYPE
P3& | CHILLER | CHILLED |HORIZONTAL SPLIT-
D3| o GIEER | L ek U 966 120 313 | 1767 | 12125 | 544 WATER = N/A | 1800 | 356 40 VFD | 460 3 | 60 868  BELL & GOSSETT 4x6x12-6-HSC
NOTES:

1. PROVIDE NEW INERTIA BASE AND SPRING ISOLATORS

2. PROVIDE DEDICATED VFD PER PUMP

3. PROVIDE NEW CONTROLS INTEGRATION WITH EXISTING CHILLER PLANT
4. PROVIDE SHAFT GROUNDING RING

Architecture - Interior Design - Landscape Design
Brand Activation - Wayfinding - Product Design
Event - Urban Design - Populous Design Build

architect

Populous

294 Washington Street, Suite 706
Boston, MA 02108

857.415.3642

structural engineer

Thornton Tomasetti

101 Arch Street, Suite 1600
Boston, MA 02110
617.250.4100

MEP/FP engineer
Vanderweil

274 Summer Street
Boston, MA 02210
617.423.7423

REVISIONS
NO. DATE DESCRIPTION

PROJECT NAME

PERMANENT CHILLER

50 Foster Street
Worcester, MA 01608-1398

ISSUED NAME

ISSUE FOR BID

ISSUED DATE ‘ ISSUED BY
11/19/25 POPULOUS
PROJECT NUMBER ‘ PAPER SIZE

31937.00 E1

SHEET NAME

HVAC SCHEDULE

SHEET NUMBER

M-601




11/18/2025 9:52:16 AM

TYPICAL VARIABLE FREQUENCY CONTROLLER AND
MOTOR STARTER CONTROL POINTS

HVAC DDC CONTROL SYSTEM NOTES - GENERAL

DDC SYSTEM INSTRUMENT LEGEND

MOTOR STARTER

OUTPUT | MOTOR
TO MOTOR|STARTER

po | Fc va \ DI
ENABLE ’@
XX < XX

SYMBOL USED TO
REPRESENT
MOTOR STARTER

VARIABLE FREQUENCY DRIVE

MS

D" YA O OUTPUT | SPEED sI Al
XX sb| TOMOTOR | INDICATOR |\ XX
SPEED INTERNAL
ENABLE | cONTROL | DIAGNOSTIO

) @ G

AO DI

VFD | SYMBOL USED TO REPRESENT VARIABLE FREQUENCY CONTROLLER

VIRTUAL POINTS:

VARIABLE FREQUENCY DRIVE

MANUFACTURER COMMUNICATION CHIP/CARD MAY
BE USED IN LIEU OF INDIVIDUAL POINTS INDICATED

AND COMMUNICATE THE FOLLOWING INTEGRATED

POINTS TO THE DDC SYSTEM:

DC BUS VOLTAGE
POWER DEMAND(KW)

NOTES ON VARIABLE FREQUENCY DRIVE

a. SPEED INDICATION

b. AUTO/OUT OF AUTO INDICATION
C. FAULT/FAULT CODE

d. MOTOR CURRENT

e. DRIVE TEMPERATURE

f.

g.

THE HAND-OFF-AUTOMATIC SWITCH ON THE VFC SHALL PROVIDE FOR THE FOLLOWING BASIS
OF CONTROL:

a. HAND POSITION: THE DDC SYSTEM SHALL HAVE NO CONTROL OVER THE MOTOR
SPEED NOR SHALL IT BE ABLE TO START OR STOP THE MOTOR (EXCEPT FOR SAFETY
PURPOSES WHERE THE MOTOR SHALL SHUT DOWN). THE MOTOR SHALL RUN UNDER
SPEED CONTROL FROM THE HAND POTENTION METER ON THE VFC. ALL SAFETIES
CONTROLLING THE SHUTDOWN SHALL BE OPERATIONAL (i.e SMOKE DETECTORS,
PRESSURES SWITCHES, ETC). TEMPERATURE AND HUMIDITY CONTROL SHALL BE
AVAILABLE THROUGH THE DDC SYSTEM

b. OFF POSITION : THE MOTOR SHALL BE OFF. THE DDC SYSTEM SHALL NOT CONTROL
THE MOTOR. ALL OTHER CONTROL POINTS SHALL BE IN THEIR FAIL-SAFE POSITION.

C. AUTOMATIC POSITION : THE MOTOR SHALL BE CONTROLLED BY THE DDC SYSTEM

ALL ELECTRICAL DISCONNECTS ON EQUIPMENT SERVED BY VARIABLE FREQUENCY
DRIVE SHALL HAVE A SWITCH IN THE ELECTRICAL DISCONNECT WHICH REPORTS
DISCONNECT POSITION. THIS SWITCH SHALL BE IN THE PERMISSIVE CIRCUIT OF THE
VARIABLE FREQUENCY CONTROLLER

SENSOR LEGEND

REFER TO PLANS FOR SPACE TEMPERATURE, HUMIDITY, PRESSURE AND CARBON
DIOXIDE SENSORS/TRANSMITTERS INDICATED BY THE FOLLOWING SYMBOLS:

TEMPERATURE SENSOR/TRANSMITTER = @

PRESSURE SENSOR/TRANSMITTER= (P

AIRFLOW DIRECTION INDICATOR =

ALARM STROBE/HORN = o’
7 N\

10.

1.

12.
13.

14.

15.
16.
17.
18.

19.

20.

22.

24.
25.

26.

27.

ELECTRICAL POWER WIRING: ALL POWER WIRING AND CONNECTIONS REQUIRED TO OPERATE DIRECT DIGITAL
CONTROL SYSTEM (DDC SYSTEM) AND ALL CONTROL COMPONENTS SHALL BE PROVIDED UNDER THIS SECTION AND
SHALL COMPLY WITH REQUIREMENTS OF DIVISION 26 SECTIONS. PROVIDE NORMAL AND STANDBY POWER WIRING TO
ALL CONTROL DEVICES TO PERFORM SEQUENCES OUTLINED. AS MINIMUM THE DDC SYSTEM (ALL CONTROL PANELS)
SHALL BE CONNECTED TO STANDBY POWER. ELECTRICAL CIRCUITS FOR ALL CONTROL SHALL BE DEDICATED ONLY
TO THE DDC SYSTEM AND COMPONENTS. ALL WIRING FROM AND INCLUDING DEDICATED CIRCUIT BREAKERS TO THE
POINT OF USE SHALL BE PROVIDED BY THIS SECTION.

SEQUENCES OUTLINED (UNLESS OTHERWISE SPECIFIED) SHALL BE PERFORMED BY NETWORK CONTROLLERS,
PROGRAMMABLE APPLICATION CONTROLLERS AND APPLICATION SPECIFIC CONTROLLERS CONNECTED TO A
CENTRAL DDC SYSTEM. SYSTEM ARCHITECTURE SHALL BE BASED ON A PEER-TO-PEER DISTRIBUTED CONTROL
SYSTEM NETWORK. SYSTEM SHALL INTEGRATE REGARDLESS OF THE STATUS OF THE DDC SYSTEM WORKSTATION.
ALL SETPOINTS AND TIME DELAYS SHALL BE ADJUSTABLE BY THE OPERATOR THROUGH THE DDC SYSTEM
WORKSTATION AND THROUGH LAPTOP SERVICE TOOL CONNECTED TO CONTROLLERS WITHOUT ANY HARDWARE
REVISION.

ADDRESS IDENTIFIERS FOR ALL POINTS AND VARIABLES SHALL BE COORDINATED WITH OWNERS AND EXISTING
CONTROLS AND SHALL BE APPROVED BY THE FACILITY OWNER.

ABILITY TO REVIEW ALL MEASURED DATA, CONTROL SETPOINT AND FUNCTIONS SHALL BE PROVIDED AT DDC SYSTEM
WORKSTATION AND ON LAPTOP SERVICE TOOL.

PROVIDE MENU DRIVEN CAPABILITY TO OVERRIDE AUTOMATED START/STOP OR OPERATING MODES FOR EACH PIECE
OF EQUIPMENT ( INCLUDING PUMPS, ETC...) AT CONTROLLERS. IF A SEQUENCE IS DISABLED BY MANUAL LOCKOUT
AND THE DDC SYSTEM ATTEMPTS AN AUTOMATED CHANGE IN OPERATING MODE, AN ALARM SHALL BE INITIATED AT
THE DDC SYSTEM STATING THAT THE SYSTEM WAS UNABLE TO CHANGE THE MODE DUE TO USER INPUT. WHERE
APPLICABLE A MANUAL INPUT COMMAND WILL THEN BE REQUIRED FROM THE USER INSTRUCTING THE DDC SYSTEM
TO START THE NEXT SEQUENTIAL PIECE OF EQUIPMENT.

THE DESIGN INTENT IS FOR THE DDC SYSTEM TO MONITOR PRESSURES, TEMPERATURES AND FLOWS AND TO
CONTROL VALVES, VARIABLE FREQUENCY CONTROLLERS(VFCS), PUMPS, ETC. MONITORED DATA WILL BE USED TO
ENERGIZE OR DE-ENERGIZE EQUIPMENT IN ACCORDANCE WITH THE SEQUENCE OUTLINED.

ALL EQUIPMENT CONTROLLED BY THE DDC SYSTEM SHALL BE CAPABLE OF MANUAL OPERATION THROUGH HAND-
OFF-AUTOMATIC(HOA) SWITCHES LOCATED IN THE MOTOR STARTERS OR VARIABLES FREQUENCY CONTROLLERS.
THE POSITIONING OF ALL VALVES CONTROLLED BY THE SYSTEM SHALL BE CAPABLE OF MANUAL POSITIONING(OPEN,
CLOSED, MODULATED, AUTO) VIA LABELED POTENTIOMETERS AND SWITCHES. SAFETY DEVICES SHALL FUNCTION
AND SHUT DOWN THE ASSOCIATED EQUIPMENT WHEN THE MANUAL SWITCHES ARE IN BOTH THE HAND AND AUTO
POSITIONS.

COORDINATE ALL SENSOR INSTALLATION LOCATIONS AND SUBMIT PROPOSED POSITIONS ON APPLICABLE PIPING AND
DUCTWORK COORDINATION SUBMITTALS. COORDINATE AND ENSURE MANUFACTURER RECOMMENDED UPSTREAM
AND DOWNSTREAM PIPE OR DUCT DIAMETERS ARE PROVIDED. SPECIAL ATTENTION IS REQUIRED FOR FLOW
MEASURING DEVICES.

UNLESS OTHERWISE NOTED, THE SYMBOL TT INDICATED A TEMPERATURE SENSOR OR THERMOSTAT CONNECTED TO
THE DDC SYSTEM.

PROVIDE COMMUNICATIONS INTERFACE INCLUDING SOFTWARE BETWEEN THE DDC SYSTEM AND EACH EQUIPMENT
MANUFACTURER SUPPLIER CONTROL PANEL. DDC SYSTEM SHALL BE CAPABLE OF READING AND DISPLAYING ALL
DATA USED BY THE EQUIPMENT MANUFACTURER CONTROL PANEL. SOFTWARE INTERFACE SHALL BE THROUGH
BACNET COMPLIANT PROTOCOL WHERE THE DDC SYSTEM IS REQUIRED TO CONTROL THE OPERATION OF THE
EQUIPMENT. PROVIDE COMPLETE INPUT AND OUTPUT INTERFACE.

FAIL SAFE POSITIONS INDICATED ARE POSITIONS THAT DEVICES WILL GO TO WHEN THE ASSOCIATED EQUIPMENT IS
DE-ENERGIZED.

PROVIDE ADEQUATE DAMPING OF ALL MODULATING CONTROL LOOPS TO PREVENT HUNTING. ALL CONTROL LOOPS
SHALL BE STABILIZED MULTIPLE CONTROL SCENARIOS.

WHENEVER A UNIT IS SHUT DOWN BECAUSE OF ONE OF A SAFETY, THE DDC SYSTEM SHALL RETAIN IN MEMORY THE
READING AND SETPOINT OF EACH ASSOCIATED DEVICE TO HELP THE OPERATOR IN ISOLATING THE CAUSE OF THE
SHUT DOWN. DDC SYSTEM SHALL INCLUDE AN ON SCREEN MANUEL RESTART BUTTON FOR EACH SYSTEM AND PIECE
OF EQUIPMENT TO ALLOW REMOTE RESTART AT THE DDC SYSTEM WORKSTATION.

WHENEVER AN ALARM IS INITIATED, THE DDC SYSTEM SHALL RETAIN IN MEMORY THE READING AND SETPOINT OF
EACH ASSOCIATED DEVICE TO HELP THE OPERATOR IN ISOLATING THE CAUSE OF THE ALARM.

IF ANY CONTROLLER OF EQUIPMENT MANUFACTURER CONTROL PANEL LOSES COMMUNICATION WITH THE DDC
SYSTEM NETWORK, AN ALARM SHALL BE INITIATED AT THE DDC SYSTEM INDICATING THE LOCATION OF THE FAULT.
WHENEVER A PIECE OF EQUIPMENT IS TAKEN OFFLINE FOR MAINTENANCE, ALARMS RELATED TO THIS PIECE OF
EQUIPMENT SHALL BE TEMPORARILY DISABLED

ALL INSTALLED CONTROL DEVICES SHALL BE INSTALLED IN SUCH A WAY TO BE ACCESSIBLE FOR MAINTENANCE AND
REPAIR.

OCCUPANCY SCHEDULES:

a. OCCUPANCY SCHEDULING SHALL BE CAPABLE OF SCHEDULING INDIVIDUALLY CONTROLLED EQUIPMENT AND
GROUPS OF INDIVIDUALLY CONTROLLED EQUIPMENT.

b. EACH SCHEDULE SHALL PROVIDE BEGINNING AND ENDING DATES AND TIMES (HOURS:MINUTES).

C. DATED SCHEDULES MAY BE ENTERED IN ONE-YEAR ADVANCE.

d. DATED SCHEDULES SHALL BE SELF-DELETING WHEN EFFECTIVE DATES HAVE PASSED.

REFER TO INDIVIDUAL SEQUENCES FOR ADDITIONAL VARIABLE SETPOINTS.

AS A MINIMUM, ONE PROGRAMMABLE APPLICATION CONTROLLER SHALL BE PROVIDED FOR EACH PUMP AND CHILLER
FOR REDUNDANCY.

SAFETIES SHALL BE HARDWIRED UNLESS NOTED OTHERWISE.

DAMPER END SWITCHES SHALL BE HARD WIRED TO START-STOP FUNCTION OF ASSOCIATED EQUIPMENT FAN.

ALL HVAC EQUIPMENT SHALL BE STARTED/ENABLED AND STOPPED/DISABLED THROUGH THE DDC SYSTEM. DDC
SYSTEM SHALL HAVE PROGRAMMING THAT ALLOWS USER TO OVERRIDE AUTOMATED START/STOP THROUGH
MANUAL INPUT AT THE DDC SYSTEM OR THROUGH LOCAL HOA SWITCHES.

ALL CONTROL SYSTEM SENSORS SHALL HAVE HIGH AND LOW LIMIT SOFTWARE ALARMS TO INDICATE FAULTS. ALL
ALARMS SHALL INITIATE AUDIBLE AND VISUAL ALARM AT THE DDC SYSTEM WORKSTATION AND AT THE WORKSTATION
ALARM PRINTER. ALARM SHALL INDICATE TIME, DATE, SPECIFIC CONTROL POINT AND NATURE OF THE ALARM.

AFTER INITIAL STARTUP DDC SYSTEM SHALL AUTOMATICALLY CONTROL OPERATING MODE FOR ALL EQUIPMENT VIA
PROGRAMMABLE SCHEDULES INDICATED IN INDIVIDUAL ZONE OR EQUIPMENT SEQUENCES. DDC SYSTEM SHALL
INCLUDE OPTION TO MANUALLY OVERRIDE EACH AUTOMATED SEQUENCE VIA INPUT TO THE DDC SYSTEM. ALL
SAFETIES AND ALARMS SHALL REMAIN ACTIVE WHEN OPERATING IN MANUAL OVERRIDE MODES.

HISTORIES, TRENDS AND REPORTS

a. THE DDC SYSTEM SHALL RETAIN IN MEMORY AT ALL TIMES TREND DATA SPECIFIED FOR EACH CONTROL
POINT OR VARIABLE. RESOLUTION OF THIS SHALL NOT EXCEED ONE READING PER 15 SECOND INTERVAL.
b. DDC SYSTEM SHALL RETAIN ONE YEAR (ROLLING) OF DATA FOR ALL CONTROL POINTS IN TEN MINUTE

INTERVALS. USER SHALL BE ABLE TO SELECT TABULAR OR GRAPHICAL OUTPUT OF DATA.
GRAPHIC DATA SHALL BE AVAILABLE IN USER SELECTABLE COLOR OR BLACK AND WHITE VERSIONS.

C. USER SHALL BE ABLE TO SELECT TABULAR OR GRAPHICAL OUTPUT OF DATA. GRAPHIC DATA SHALL BE
AVAILABLE IN USER SELECTABLE COLOR OR BLACK AND WHITE VERSIONS.
d TABULAR DATA SHALL BE MADE AVAILABLE IN COMMA SEPARATED VALUES OR IN FORMAT COMPATIBLE WITH

MICROSOFT EXCEL SOFTWARE.

FIRST LETTER(S) SUCCEEDING LETTERS
INITIITASI'(I)NCGE\S/iISIAR\BLE MODIFIER 5 ASRSEK\/E%LSEON OUTPUT FUNCTION MODIFIER
A | ANALYSIS ALARM
B | BURNER FLAME USERS CHOICE(*) USERS CHOICE(*) USERS CHOICE(*)
C | USERS CHOICE(*) CONTROL
D | DEWPOINT DIFFERENTIAL DAMPER
E | VOLTAGE SENSOR (PRIMARY ELEMENT)
F | FLOW OR FUME HOOD FACE VELOCITY RATIO
G | GAS GLASS GATE
H | HAND (MANUAL) HIGH
| | CURRENT INDICATE
J | POWER SCAN
K | TIME OR SCHEDULE RATE OF CHANGE CONTROL STATION
L | LEVEL LIGHT (PILOT) LOW
M | MOISTURE MOMENTARY
N | USERS CHOICE(*) USERS CHOICE(*) USERS CHOICE(*) USERS CHOICE(*)
O | USERS CHOICE(*) ORIFICE, RESTRICTION
P | PRESSURE (OR VACUUM) POINT (TEST CONNECTION)
Q | QUANTITY OR EVENT(*) INTEGRATE INTEGRATE
R | RADIATION RECORD OR PRINT
S | SPEED OR FREQUENCY SAFETY SWITCH
T | TEMPERATURE TRANSMIT
U | MULTIVARIABLE(*) MULTIFUNCTION(*) MULTIFUNCTION(*) MULTIFUNCTION(*)
V | VIBRATION, MECH ANALYSIS VALVE
W | WEIGHT OR FORCE WELL
X | SMOKE UNCLASSIFIED(*) TRANSFORMER UNCLASSIFIED(*)
Y | EVENT (STATUS) RELAY OR COMPUTE(*)
DRIVER, ACTUATOR OR
Z | POSITION, DIMENSION UNCLASSIFIED FINAL
CONTROL ELEMENT

(*) WHEN USED, EXPLANATION IS SHOWN ADJACENT TO INSTRUMENT SYMBOL. SEE ABBREVIATIONS AND LETTER SYMBOLS.

EXAMPLE: PT=PRESSURE TRANSMITTER, HS=HAND SWITCH

GENERAL INSTRUMENT/FUNCTION SYMBOLS

CONTROL DEVICE OR INSTRUMENT TAG

SYMBOL MODIFIER
/ OR SETPOINT

XXX
DEVICE OR
SENSOR TAG ID

WHEN IDENTICAL, MULTIPLE INSTRUMENTS EXIST WITHIN A LOOP, THEY
ARE INDIVIDUALLY, SEQUENTIALLY NUMBERED HERE.

DDC SYSTEM INPUT/OUTPUT IDENTIFIER

XY X = ANALOG(A) OR DIGITAL(D)

Y = OUTPUT(O) OR INPUT(l)

MODIFIER SYMBOLS AND
DESCRIPTIONS SHOWN
BELOW

OC  OPEN/CLOSE

00 ON/OFF
SS START/STOP
AUTO AUTO

PAL PRESSURE ALARM LOW LIMIT
PAH PRESSURE ALARM HIGH LIMIT
TSL TEMPERATURE ALARM LOW LIMIT
TSH TEMPERATURE ALARM HIGH LIMIT

MAL  MOISTURE ALARM LOW LIMIT
MAH MOISTURE ALARM HIGH LIMIT

R MANUAL RESET

NOTES:

SAMPLE DEVICE TAGS

DUCT SMOKE DETECTOR WITH
AUXILIARY CONTACTS AND MANUAL RESET

@Q

MAH
MAL

HIGH & LOW MOISTURE "OUT OF RANGE"
LIMITS FOR FAULTY SENSOR ALARM

N /
PILOT LIGHT

/ AN

INSTRUMENTATION IDENTIFICATION TAGS SHOWN ON THE ENCLOSED CONTROL DRAWINGS ARE
INTENDED TO BE SPECIFIC FOR EACH SEQUENCE. NO ATTEMPT HAS BEEN MADE TO COORDINATE
SEQUENTIAL TAGS IN ALL SEQUENCES AS THIS EFFORT WOULD NOT AID IN THE UNDERSTANDING OF

THE

DESIGN INTENT. THEREFORE THERE MAY BE INSTRUMENTS ON THE CONTROL DRAWINGS WHICH

APPEAR

TO HAVE THE SAME IDENTIFICATION NUMBER.
PROVIDE AND COORDINATE A COMPLETE LIST OF INSTRUMENTATION, THE ASSOCIATED

IDENTIFICATION

TAGS AND A CROSS REFERENCE TO BE USED IN THE DDC SYSTEM PROGRAM CODE.

LINETYPE LEGEND

PROCESS LINE

INSTRUMENT LINE

EQUIPMENT SYMBOLS

SYMBOL DESCRIPTION

MS MOTOR STARTER
VFD VARIABLE FREQUENCY DRIVE
ECM ELECTRONICALLY COMMUTATED MOTOR SPEED CONTROLLER

HAND-OFF-AUTOMATIC CONTROL STATION
REFER TO DIVISION 16 DWGS

TWO WAY VALVE ASSOCIATED WITH
N ACTUATOR - SEE DRAWINGS & SPECS FOR VALVE TYPE

THREE WAY VALVE ASSOCIATED WITH
% ACTUATOR - SEE DRAWINGS & SPECS FOR VALVE TYPE

OPPOSED BLADE DAMPER ASSOCIATED WITH
VAT AR ACTUATOR

DDV, PARALLEL BLADE DAMPER ASSOCIATED WITH
ACTUATOR

SYMBOL

p —d &)

NO

NC

NO

NC

DESCRIPTION

PUMP

MODULATING ACTUATOR
WITHOUT INTEGRAL PILOT
POSITIONER

MODULATING ACTUATOR
WITHOUT PILOT
POSITIONER -

FAILS OPEN

MODULATING ACTUATOR
WITHOUT PILOT
POSITIONER -

FAILS CLOSED

TWO POSITION
ACTUATOR

TWO POSITION
ACTUATOR,
FAILS OPEN

TWO POSITION
ACTUATOR,
FAILS CLOSED

W
()

_—
n_w
-——
-

H EH = A EH =
H B &N mE BB
| W B EER W B W
—  —

(N
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INFORMATION SHARING W/ BMS - BACNET OR BAS VENDOR PROTOCOL

Al

)

VFD

] g o
(REFER TO SEQUENCES OF OPERATION) PANEL ALARM YIA Via
TO BAS
DI DO
DO
FACTORY Flo e
MOUNTED = FT Al Al T
CONTROL PANEL Te
\AO
C) CHWR
PDI
EVAPORATOR PDT Al
02
CWR%—< | TIC
PDI Al
Al PDT m
01 CONDENSER
C -
CWS 5 BTU METER /
BMS MONITOR
A SENSOR
VFD m Al
GENERAL NP
1. INITIAL CHILLER START SHALL BE VIA A MANUAL INPUT TO THE
CHILLER CONTROL PANEL BY THE PLANT OPERATOR. AFTER INITIAL
CHILLER IS ON-LINE, THE CHILLER MANUFACTURER'S DDCP SHALL 5. THE NUMBER OF PRIMARY PUMPS & CHILLERS ON AT ANY TIME
AUTOMATICALLY ENERGIZE OR DE-ENERGIZE CHILLERS IN SEQUENCE 24 SHALL BE DETERMINED BY A COMBINATION OF BOTH FLOW AND
HOURS PER DAY, 7 DAYS A WEEK. ALL SETPOINTS AND TIME DELAY TEMPERATURE AS FOLLOWS:
SHALL BE ADJUSTABLE BY THE PLANT OPERATOR FROM FRONT END PC
2. CHILLED WATER TEMPERATURE SENSORS FOR EACH CHILLER SHALL BE a. NORMALLY A MINIMUM OF ONE CHILLER (LEAD) SHALL BE
FURNISHED BY THE CHILLER MANUFACTURER AND INSTALLED & ENERGIZED AT ALL TIMES WHEN THERE IS A NEED FOR
CONNECTED TO THE CHILLER PANELS AND DIVISION 23. CHILLED WATER. START SEQUENCE MAY BE DISABLED BY THE
OPERATOR THROUGH THE CHILLER DDCP.
3. PRESSURE DIFFERENTIAL TRANSMITTERS (PDT 01&02) FOR CHILLER MINIMUM
SAFETY FLOW CONTROL INPUT SHALL BE FURNISHED BY THE CHILLER b. AFTER THE LEAD CHILLER HAS BEEN ON FOR 60 MINUTES, IF
MFR AND INSTALLED AND CONNECTED TO THE CHILLER CONTROL THE TEMPERATURE AT CHILLED WATER SUPPLY TEMPERATURE
PANELS AND DIVISION 23. TRANSMITTER RISES 2 °F OR MORE (ADJ.) ABOVE PRIMARY
CHILLED WATER TEMPERATURE AT TRANSMITTER FOR 10
6. PROVIDE LINE SIZED MOTOR OPERATED FLOW CONTROL VALVES TO CONSECUTIVE MINUTES, THE LAG CHILLER START SEQUENCE
ISOLATE CHILLER FROM THE SYSTEM WHEN CHILLER IS OFFLINE. SHALL BE INITIATED - THE LAG CHILLER'S FLOW CONTROL
VALVES SHALL HAVE DE-CLUTCHING MECHANISM, MANUAL HAND WHEEL, VALVES SHALL OPEN THE LAG PRIMARY CHILLED WATER PUMP
LOCAL/REMOTE AND OPEN/CLOSE/OFF PUSH BUTTONS, STATUS SHALL START AND THE LAG CHILLER SHALL BE STARTED.
LIGHTS, AND END SWITCHES.
d. WITH TWO CHILLERS ON FOR 30 MINUTES, AND THE LEAD
7. PROVIDE ELECTROMAGNETIC TYPE FLOW METERS/TRANSMITTERS ON CHILLED WATER FLOW, AS MEASURED BY FLOW TRANSMITTER
READ BOTH FORWARD & REVERSE FLOW MEASURED BY THE TOTAL OF THE EQUIVALENT FLOW THROUGH
THE CHILLERS AS DETERMINED BY CHARACTERIZING THE
8. PROVIDE TEMPERATURE TRANSMITTERS CONNECTED TO THE CHILLER DIFFERENTIAL PRESSURE ACROSS THE CHILLER AS EQUIVALENT
CONTROL PANEL FOR EACH OF THE FOLLOWING: TO FLOW ACROSS A FIXED ORIFICE, THE FOLLOWING SHALL
a.  PRIMARY CHILLED WATER SUPPLY AND RETURN OCCUR:
TEMPERATURES - PLANT MASTERS. (1) AFTER 15 CONSECUTIVE MINUTES, THE CHILLER DDCP
b.  OUTDOOR AIR DRY BULB AND WET BULB TEMPERATURE. SHALL STOP THE LAG CHILLER, CLOSE THE CHILLER'S
c.  OUTDOOR HUMIDITY SENSOR. FLOW CONTROL ISOLATION VALVES AND 30 SECONDS
AFTER EACH VALVE'S "OPEN" END SWITCH INDICATES
9. PROVIDE CURRENT TRANSMITTERS ON PUMPS AND CONNECTIONS TO THAT ITS RESPECTIVE VALVE HAS BEGUN TO CLOSE

THE CHILLER CONTROL PANELS FOR KW AND RUN TIME MONITORING
VIA THE CHILLER MANUFACTURER'S DDCP.

10. REFER TO M-801 FOR SYMBOLS AND ABBREVIATIONS, ETC.

11.

EXISTING LEAD CHILLER TO REMAIN, CONTROLS ARE INTENDED TO REMAIN AS |S.
PROVIDE MODIFICATION TO EXISTING CHILLER SEQUENCE AS REQUIRED TO
INTEGRATE NEW LAG CHILLER (CH-2)

MECHANICAL COOLING CYCLE

1.

2.

3.

ONCE THE CHILLER SEQUENCE IS MANUALLY INITIATED EACH CHILLER
SHALL BE AUTOMATICALLY STARTED AND STOPPED (SEQUENTIALLY) BY
THE CHILLER CONTROL PANEL BASED UPON THE DEMAND FOR CHILLED
WATER.

PUMPS AND ISOLATION VALVES SHALL BE INTERLOCKED VIA THE
CHILLER CONTROL PANEL. EXISTING PUMPS CHWP-1 & 2 SHALL SERVE EXISTING
CHILLER. NEW PUMPS CHWP-3 & 4 SHALL SERVE NEW CHILLER CH-2.
SAFETY INTERLOCKS AND CONTROL OF INTERNAL CHILLER
OPERATION SHALL BE BY THE CONTROL PANEL PROVIDED BY THE
CHILLER MANUFACTURER.

CHILLER RUN SCHEDULE: SUBJECT TO THE MANUFACTURER'S
REQUIREMENTS A CHILLER SHALL NOT BE RESTARTED FOR 30 MINUTES (ADJ)
AND, AFTER STARTING, SHALL RUN FOR AT LEAST 15 MINUTES BEFORE
STOPPING. CHILLER CH-2 SHALL BE LIMITED TO TWO STARTS PER HOUR
AND A MAXIMUM OF FIVE STARTS IN ANY 24 HOUR PERIOD. SUPPLY
WATER TEMPERATURE FOR CHILLER SHALL BE INITIALLY SET FOR
42 °F.

UPON ACTIVATION OF A CHILLER START SEQUENCE, THE CHILLER
DDCFP SHALL:

a. FIRST COMMAND THE MOTOR OPERATED CHILLED WATER FLOW
CONTROL ISOLATION VALVE TO OPEN. WHEN THE VALVES'
"CLOSED" END SWITCHES INDICATE THE VALVES ARE NO LONGER
CLOSED THE (LEAD) PRIMARY CHILLED WATER PUMP(S) SHALL
START AND ENABLE THE CHILLER.

b. CHILLED WATER FLOW TO EACH CHILLER SHALL BE PROVEN BY
THE DIFFERENTIAL PRESSURE TRANSMITTER ACROSS THE
EVAPORATOR SECTION AND, AFTER A 30 SECONDS DELAY
(ADJUSTABLE FROM 0 TO 300 SECONDS) THE CHILLER SHALL BE
ALLOWED TO START - CONTROLLED BY THE CHILLER DDCFP IF
THE FLOW CONTROL VALVES ARE PROVED "OPEN" BY THEIR END
SWITCHES.

STOP THE ASSOCIATED PUMP. THE CHILLER DDCP SHALL
DETERMINE TOTAL FLOW THROUGH THE CHILLERS AND
SHALL CONTINUOUSLY CALIBRATE READINGS BY
COMPARING IT AGAINST THE TOTAL FLOW OF THE
OPERATING PRIMARY CHILLED WATER PUMP.

IF A CHILLER FAILS, IT SHALL BE LOCKED OUT. ITS ISOLATION
VALVES SHALL BE CLOSED & AN AUDIBLE AND VISUAL ALARM
SHALL BE GENERATED AT THE DDCP. REMAINING CHILLER SHALL
IMMEDIATELY BE STARTED. THE CHILLER DDCP SHALL NOT
ATTEMPT TO START THE FAILED CHILLER UNTIL THE LOCKOUT

IS MANUALLY RESET.

VARIABLE FLOW CHILLED WATER PUMP (CHWP-3 & 4) CONTROL

1. SAFETIES AND ALARMS

a.

IF A PUMP FAILS TO OPERATE AFTER BEING

COMMANDED ON, THE NEXT LAG PUMP SHALL BE STARTED
AND AN ALARM SHALL BE GENERATED AT THE
MANUFACTURER'S DDCP.

2. OPERATION

b

C.

. WHEN CHILLER SYSTEM IS FIRST STARTED, THE LEAD PUMP
SHALL BE STARTED AT LOW SPEED AND SHALL OPERATE BY
ITSELF FOR 1 HOUR. THE PRESSURE DIFFERENTIAL SENSOR
SHALL CONTROL THE PUMP'S VARIABLE FREQUENCY DRIVE
(VFD) AND INCREASE PUMP SPEED AS REQUIRED TO MAINTAIN
15 PSIG OF END OF MAIN DIFFERENTIAL PRESSURE
TRANSMITTER LOCATION.

IF, WITH THE LEAD PUMP ON FOR 30 MINUTES (1 HOUR WHEN
FIRST STARTED), THE CHILLED WATER FLOW AT FLOW
TRANSMITTER GOES ABOVE 80% OF SCHEDULED PUMP FLOW
FOR 10 CONSECUTIVE MINUTES, THE LAG PUMP SHALL START
AT LOW SPEED, & ACCELERATE UNTIL ALL VFDS ARE
OPERATING AT APPROXIMATELY EQUAL SPEEDS. AFTER
STARTING, THE VFD OF BOTH OPERATING PUMPS SHALL BE
MODULATED IN UNISON. THE PRESSURE DIFFERENTIAL SENSOR
SHALL OVERIDE FLOW CONTROL AND ENERGIZE LAG PUMP IF
THE END OF MAIN DIFFERENTIAL PRESSURE FALLS BELOW 10
PSIG FOR 10 CONSECUTIVE MINUTES.

>_% CHWS

d. IF, WITH THE LEAD AND LAG PUMPS BOTH ON FOR 30 MINUTES,
THE CHILLED WATER FLOW AT FLOW TRANSMITTER
GOES BELOW 91% SCHEDULED PUMP FLOW
FOR 10 CONSECUTIVE MINUTES, THE LAG PUMP SHALL BE
STOPPED AND THE VFD OF THE LEAD PUMP SHALL BE
MODULATED TO MAINTAIN THE SETPOINT AT THE END OF MAIN
PRESSURE DIFFERENTIAL SENSOR

e. IF, WITH THE LEAD PUMP ON, THE FLOW DROPS TO 35%
(ADJUSTABLE), THE MINIMUM SPEED FLOW OF THE PUMP AS
DETERMINED BY THE MANUFACTURER, THE LOW FLOW BYPASS
VALVE SHALL BE MODULATED OPEN TO MAINTAIN THE REQUIRED

MINIMUM FLOW OF THE PUMP. (ATC CONTRACTOR SHALL REVIEW
OPERATION OF THE EXISTING TO REMAIN BYPASS VALVE

DETERMINE THIS VALUE IN THE FIELD)

f. THE DDCP SHALL ROTATE THE LEAD/LAG POSITIONS TO EQUALIZE
RUN TIME.

EQUIPMENT FAILURE MODES
1. FAILURE OF A PRIMARY CHILLED WATER PUMP

a. IF ANY PUMP FAILS, AN ALARM SHALL BE SIGNALED AT THE
MANUFACTURER'S DDCP.

b. THE CHILLER CONTROL PANEL SHALL MONITOR THE HOA
SWITCHES. IF A SWITCH IS NOT IN AUTO, THE CHILLER CONTROL
PANEL SHALL NOT ATTEMPT TO START THAT PUMP UNTIL ITS
SWITCH IS IS PUT BACK INTO AUTO.

2. FAILURE OF CHILLER

a. IF ACHILLER OR CHILLER ISOLATION VALVE FAILS, THE CHILLER
CONTROL PANEL SHALL ALARM AT ITS DDCP AND SHUTDOWN
THE CHILLER AND ASSOCIATED PUMPS.

OPERATION ON STANDBY (GENERATOR) POWER

1. ALL CONTROL PANELS AND CONTROLS SHALL BE ON UPS POWER.
THE CONTROL SYSTEM SHALL BE INTERFACED WITH THE ELECTRICAL
SYSTEM TO SENSE A NORMAL POWER FAILURE.

2. UPON A LOSS OF NORMAL POWER, ALL CHILLER PLANT DEVICES
SHALL RETURN TO THEIR FAILSAFE POSITIONS. ONCE STANDBY
(GENERATOR) POWER IS ESTABLISHED, THE DDCFP SHALL POWER AN
AUTOMATIC RESTART.

3. UPON RESTORATION OF NORMAL POWER AN AUTOMATIC RESTART OF
ALL SYSTEMS SHALL TAKE PLACE.

HISTORIES/TRENDING & REPORTS

1. THE CHILLER CONTROL PANEL SOFTWARE SHALL BE CAPABLE OF
RECORDING AND PRODUCING REPORTS TO DOCUMENT ALL READINGS
ASSOCIATED WITH EACH DEVICE SHOWN. INCLUDE GRAPHING
CAPABILITY IN REPORT GENERATING SOFTWARE. DATA RECORDING
SHALL BE CAPABLE OF STORING HOURLY READINGS, DAILY AVERAGE
READING, WEEKLY AVERAGE READING AND MONTHLY AVERAGE
READING. SOFTWARE SHALL ALSO BE CAPABLE OF REPORTING DAILY
AND MONTHLY HIGH/LOW PEAK READINGS.
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DI
GENERAL
architect
ps 1.  REQUIREMENTS OF "SEQUENCE OF CONTROLS - GENERAL" ON DRAWING M801 APPLY TO ALL SEQUENCES. ;;m“s. .
ashington Street, Suite 706
01 2. THIS CONTROL SEQUENCE APPLIES TO THE CHILLER PLANT REFRIGERANT PURGE FAN. FAN AND DAMPERS ARE EXISTING TO REMAIN. PROVIDE NEW Boston, MA 02108
(OPEN) (CLOSE) (OPEN) (CLOSE) PROVDIE BEACON REFRIGERANT DETECTOR FOR THE NEW CHILLER (CH-2) & DAMPER ACTUATORS WITH END SWITCHES SUITABLE FOR EXISTING DAMPERS. 857.415.3642
N AND AUDIBLE REPORT ANY DEFICIENCY IN EXISTING EQUIPMENT OPERATION TO THE OWNER. strucural engineer
DI DI DO DI DI DO HORN OUTSIDE Thornton Tomasetti
AND INSIDE 3. SEQUENCES SHALL BE PERFORMED BY A LOCAL CONTROL UNIT. 101 Arch Street, Suite 1600
EACH DOOR Boston, MA 02110
zs zs FCD IS zs zs FCD 4. REFRIGERANT DETECTION SYSTEM SHALL BE AVAILABLE FOR OPERATION 24 HOURS PER DAY SEVEN DAYS PER WEEK. 617.250.4100
01 02 01 01 03 04 01 MEP/FP engineer
5. END SWITCHES ZS-01 THROUGH 04 SHALL VERIFY POSITION OF ISOLATION DAMPERS. DAMPER END SWITCHES SHALL BE Va"';efwe“ .
VFD LOCATED OUTSIDE OF THE AIRSTREAM. 27 Suminer st
oston, MA 02210
V V PROVIDE PALM STATION 6174237423
IN CORRIDOR AT EACH DOOR SAFETIES
OUTSIDE AIR SUPPLY AR CHILLER PLANT EXHAUST AR 1. IF REFRIGERANT DETECTOR GS-01 DETECTS THE PRESENCE OF REFRIGERANT THE EXHAUST FAN SHALL GO TO MAXIMUM AIRFLOW AND
) GENERATE AN ALARM AS A DETECTION LEVEL, REFER TO BELOW, NOT TO EXCEED 1000 PPM.
GEE-3 2. UPON ACTIVATION OF ANY EMERGENCY KILL SWITCH (PALM STATION) THE EXHAUST FAN SHALL GO TO MAXIMUM AIRFLOW AND
(EXISTING TO REMAIN) oI AN ALARM SHALL BE GENERATED AT THE BAS.
@ ALARMS
%15 1. THE FOLLOWING SHALL INITIATE SPECIFIC ALARM NOTICES AT THE BAS ONLY WHEN THE UNIT STATUS IS “ON”:
a. THE FAN IS COMMANDED TO RUN AND THE BAS SENSES NO STATUS AT CURRENT SWITCH - DELAY 15 SECONDS
REFRIGERANT DETECTOR.
SEE FLOOR PLANS FOR
LOCATION
REFRIGERANT DETECTION
1. DETECTION LEVEL 1 (500ppm): NOTIFY THE HVAC CONTROL WORKSTATION OF THE DETECTION IN THE REFRIGERATION EQUIPMENT ROOM
ON A RISE OR FALL OF REFRIGERANT CONCENTRATION TO THIS LEVEL. RUN VENTILATION SYSTEM AT HIGH SPEED ON A RISE IN
Gs CONCENTRATION TO THIS LEVEL, AND CHANGE TO LOW SPEED ON A REDUCTION IN CONCENTRATION BELOW THIS LEVEL.
OPERATE THE VENTILATION SYSTEM AT HIGH SPEED FOR A MINIMUM OF FIVE MINUTES. CYCLE AMBER STROBE LIGHTS.
2. DETECTION LEVEL 2 (1000ppm): NOTIFY THE HVAC CONTROL WORKSTATION OF THE DETECTION IN THE REFRIGERATION EQUIPMENT ROOM
REFRIGERANT DETECTOR. ON A RISE OR FALL OF REFRIGERANT CONCENTRATION TO THIS LEVEL. SOUND ALARM HORNS AND CYCLE RED STROBE LIGHTS
(EXISTING TO REMAIN) INSIDE AND OUTSIDE REFRIGERATION EQUIPMENT ROOM. TERMINATE OPERATION OF ALL COMBUSTION-PROCESS EQUIPMENT
LOCATED BELOW OR IN THE REFRIGERATION EQUIPMENT ROOM, INCLUDING BUT NOT LIMITED TO BOILERS AND DOMESTIC WATER
HEATERS IN THE SPACE BELOW. PROVIDE MANUAL RESET FOR THIS DETECTION LEVEL. CHILLERS SHALL DISABLE UNTIL MANUAL RESET
3.  SENSOR FAULT/TROUBLE: NOTIFY HVAC CONTROL WORKSTATION OF FAULT/TROUBLE DETECTION IN MONITOR.
DO EXHAUST FAN START/STOP SEQUENCE
@ 1. INITIAL STARTUP OF THE SYSTEM SHALL BE VIA MANUAL INPUT BY THE OPERATOR AT THE BAS COMPUTER.
ss
@ 2. FANS SHALL BE STARTED AND STOPPED FROM THE BAS OR LOCALLY BY PLACING THE ASSOCIATED MOTOR/VFD HOA SWITCH IN THE
HAND POSITION. THE SPECIFIC FAN SPEED SHALL BE MANUALLY SET AT THE VFD.
BOILER & DWH SAFETY INTERLOCK 3. WHEN THE FAN STATUS IS ON AND IS COMMANDED TO STATUS-OFF VIA INPUT THROUGH THE BAS, THE FAN SHALL BE
TYPICAL FOR ALL IGNITION EQUIPMENT DE-ENERGIZED. ONCE STATUS IS SENSED AS OFF VIA CURRENT SWITCHES ASSOCIATED DAMPER SHALL GO TO THE FAIL SAFE
WITHIN AND BELOW CHILLER ROOM STATUS-OFF POSITION.
4. WHEN A FAN IS OFF STARTUP OF THE FANS SHALL BE INITIATED VIA INPUT THROUGH THE BAS. ONCE THE INITIAL COMMAND IS
INPUT TO THE BAS, THE SYSTEM SHALL START AND STOP FAN AUTOMATICALLY. FOR INITIAL STARTUP THE FOLLOWING SHALL
OCCUR:
a. UPON SIGNAL TO START, ISOLATION DAMPERS FCV-01 AND 02 SHALL OPEN FULLY, PROVED BY END SWITCH ZS-01 AND 03.
FAN THEN SHALL START AT LOW SPEED. LOW SPEED SHALL BE DEFINED BY THE VFD MANUFACTURER AS MINIMUM
RECOMMENDED OPERATING SPEED.
b. AFTER STATUS IS PROVED FOR THE FAN, AFTER 20 SECOND DELAY, THE FAN SHALL RUN AT MAXIMUM SPEED AS
DETERMINED DURING BALANCING.
c. IF FAILURE OF THE FAN OCCURS DURING AN AUTOMATIC START, TWO ADDITIONAL ATTEMPTS SHALL BE MADE. EACH
SUBSEQUENT ATTEMPT AT RESTART WILL NOT BEGIN UNTIL DAMPERS ARE IN THEIR FAILSAFE STATUS-OFF POSITION. AFTER
THE FINAL ATTEMPT AT RESTART, THE FAN SHALL BE LOCKED OUT AND AN ALARM SHALL BE INITIATED AT THE BAS.
d. STARTUP OF THAT FAN AFTER A THIRD FAILED START SHALL ONLY BE INITIATED VIA MANUAL INPUT AT THE BAS.
EXHAUST AIR VOLUME CONTROL
1. EXHAUST FAN SHALL NORMALLY BE OFF. FAN SHALL BE SEQUENCED ON TO MAXIMUM AIRFLOW UPON ACTIVATION OF ANY REFRIGERANT
DETECTOR (GS-01), EXISTING TO REMAIN REFRIGERANT DETECTOR OR EMERGENCY KILL SWITCH (PALM STATION). FAN SHALL REMAIN
ENABLED AND SHALL NOT STOP WITHOUT MANUAL INPUT BY THE OPERATOR AT THE BAS COMPUTER.
STANDBY POWER
1. ALL BAS PANELS AND CONTROLS SHALL BE ON STANDBY POWER AND PROVIDED WITH UPS POWER BY THE VENDOR. THE BAS
SYSTEM SHALL BE INTERFACED TO SENSE A POWER FAILURE.
2. UPON A POWER FAILURE, THE BAS SYSTEM SHALL RETURN ALL DAMPERS TO THEIR FAILSAFE POSITIONS AND EXHAUST FAN
SHALL BE SHUT DOWN. UPON ESTABLISHMENT OF POWER, THE EXHAUST FAN SHALL AUTOMATICALLY RESTART AS DESCRIBED
ABOVE.
CHILLER PLANT REFRIGERANT PURGE EXHAUST FAN CONTROL SEQUENCE RevsioNs
NO. DATE DESCRIPTION
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