MARTISWOODS HYDROPNEUMATIC PUMP STATION
ADDENDUM NO. 3

This document consists of 38 sheets (All 8.5” x 11”). It is the responsibility of the Bidder to assure
and guarantee by acknowledging the receipt of this Addendum in the Bid Forms, that the Bidder
has received the addendum in its entirety, and that the Bidder accepts all conditions contained
herein.

1. SECTION 01450 — PERMITS

Delete the Placer County Encroachment Permit with an expiration date of October 15, 2022.
Replace it with the attached Placer County Encroachment Permit with an expiration date of
October 15, 2031.

2. SECTION 11211 — PRE-PACKAGED PUMP SKID AND EQUIPMENT
Delete Section 11211 dated June 2021 in its entirety. Replace it with the attached Section 11211
dated June 2026.

3. SECTION 16110 - CONDUITS
On Page 16110-6, delete the first sentence of Article 3.02.B. Replace it with the following:

“Conduit encased in concrete shall be PVC-coated RMC.”

4. DRAWING E1
Delete the third sentence of Note 20. replace it with the following:

‘“UNDERGROUND HORIZONTAL ELBOWS 18" BELOW GRADE OR DEEPER SHALL BE PVC-
TYPE SCHEDULE 40. UNDERGROUND HORIZONTAL ELBOWS WITHIN 18" OF GRADE
SHALL BE GALVANIZED RIGID STEEL. ALL UNDERGROUND VERTICAL ELBOWS SHALL
BE GALVANIZED RIGID STEEL.”

5. DRAWING E5
In the ELECTRICAL BUILDING EQUIPMENT SCHEDULE, delete the description for Item ES7
and replace it with the following:

“REMOTE TELEMETRY UNIT (RTU). CONTRACTOR TO INSTALL DISTRICT-FURNISHED
RTU”

6. ADDENDUM 1
Delete Item 4 in its entirety. Replace it with the following:

On Page 02225-4, insert the following as Article 3.07.K:

“K. Fabrication drawings for the existing elevated tank are given at the end of this Section.
These drawings were produced by the steel tank fabricator. The DISTRICT does not have
any other fabrication drawings related to the elevated tank and its foundations. These
drawings are provided for information purposes only and the DISTRICT cannot verify
whether the information contained in the drawings is accurate.”

7. ADDENDUM 1
Delete Item 6 in its entirety. Replace it with the following:
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MARTISWOODS HYDROPNEUMATIC PUMP STATION - Addendum No. 3

After Page 02225-5, insert the attached fabrication drawings (19 sheets) for the existing elevated
tank.

END OF ADDENDUM
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PLACER COUNTY
DEPARTMENT OF PUBLIC WORKS

Encroachment Permit

Auburn Office: 3091 County Center Drive, Suite 220 (530) 745-3000

Auburn Road Department: (530) 745-7565

Tahoe City Office: 775 North Lake Blvd (530) 581-6227
APN: Permit: ENCR21-00535
Site Address: Application Date: 8/10/2021
Subdivision: Encroacment Desc: Other
Location: 11726 Rocky Ridge Ct Associated Permits:
Job Desc.: New water main. Timeline extended.
Owner Information: Application Information:
Truckee Donner Public Utility District Truckee Donner Public Utility District
11570 Donner Pass Rd Truckee, CA 96161 11570 Donner Pass Rd

Truckee, CA 96161
(530) 587-3896

Permit Fees

Fee Receipt # Fee Note Payment

Declarations

The County of Placer, State of California, having received an application therefore, hereby authorizes and grants revocable license to the
owner/applicant of this permit to do the work, construction and/or otherwise encroach upon the right of way of County Roadway(s), as
described above, in accordance with the Placer County Code Chapter 12 and the General Provision of Encroachment (attached to this
permit). In the event the future improvements of the highway necessitates the relocation of such encroachment the permittee will
relocate the same at his/her sole expense.

This permit shall be void unless the work herein contemplated shall have been completed before the expiration date. Permit approved
subject to payment of fees and CONDITION OF WORK and is revocable at any time.

PERMIT SHALL BE PRESENT AT JOB SITE.

Approved:  Tim Boyer Issued: 8/10/2021 Expires:  10/15/2031

Permit expiration date extended per TDPUD request.
Extension issued by Andrew Kay on 07/27/2026.


akay
DPW ENCR
Permit expiration date extended per TDPUD request.
Extension issued by Andrew Kay on 07/27/2026.


Conditions of Encroachment

» Work to conform to General Provisions of Encroachment (included).

« All County Codes and Ordinances, Street and Highways Codes and Vehicle Codes to be adhered to.
« Call for Final Inspection before October 15th.

* Repair all cracked and broken curbs, gutters and sidewalks.

« No stockpiling or storage of equipment or materials on County roads.

» Work to conform to approved Plans and Specifications.

» Work to conform to Placer County General Specifications.

« Street crossings to be repaired within one week of encroachment.

« Traffic control per Caltrans Specifications and California MUTCD.

» BMPs (erosion/sediment control measures) to be in place at all times. Standard Plates 203,204,205

* Trench work to conform to Placer County General Specs. Section 19 and Plates 431,432,434



GENERAL PROVISIONS

ENCROACHMENT PERMIT

.1. DEFINITIONS: Encroachment Permits are issued under Chapter 12 of the
County Code. Permits may be referred to as a€cepermit,a€ a€oeencroachment
permit,a€ or a€ceutility encroachment permit.a€ The Department of Public
Works is herein called a€ceDepartment.a€ Except as otherwise provided for
public agencies and franchise holders, Encroachment Permits shall be
revocable as hereinafter provided.

2. REVOCATION: Terms and conditions for any Encroachment Permit issued
are revocable, subject to modification, or abrogation at any time. However, to
prior rights, including those evidenced by joint use agreement, franchise
rights, or reserved right for operating purposes in a grant of highway
easement are not so subjected to revocation.

3. NO PRECEDENT ESTABLISHED: Permits are issued with the understanding
that any particular action is not to be considered as establishing precedent (1)
in the question of expediency of permitting any certain kind of encroachment
to be erected within right-of-ways, or (2) as to any utility, of the acceptability
of such permits as to any other or future situation.

4. NOTICE PRIOR TO STARTING WORK: The Permittee shall notify the
Department twenty-four (24) hours in advance of the day the work is to begin.
5. PERMIT AT THE WORK: A copy of the Permit shall be kept at the site of the
work and shown to any representative of the Department or any law
enforcement officer on demand.

6. PERMITS FROM OTHER AGENCIES: The party to whom a permit is issued
shall, whenever required by law, secure the written order or consent to work
from the Public Utilities Commission of the State of California or any other
public agency having jurisdiction.

7. LOCATION PLAN: For installation of any facility, the Permittee shall furnish a
plan showing location and details with his application. Upon completion of
the work, the Permittee shall furnish a set of 4€ceAs Built Plansa€ where
substantial variation has been made.

8. FUTURE MOVING OF INSTALLATION: It is agreed that whenever
construction, reconstruction, or maintenance work on the highway may
require, the installation shall, upon request of the Department, be immediately
moved or modified by and at the sole expense of the Permittee, except as
otherwise provided by law, or by any applicable permit provisions.

9. BONDING: A Faithful Performance Bond or acceptable sureties shall be
furnished to the Department in the amount established by the Department to
insure the work being done in conformance with the Permit.

10. COUNTY INSPECTION AND INSPECTION FEE: The County will inspect all
work within right-of-ways. Inspection on underground facilities will begin one
(1) foot above the facilities. An Inspection Fee is to be paid in accordance with
the provisions of Sec. 12.04 of the County Code.

11. STANDARDS OF CONSTRUCTION: All work performed within the County
Highway shall conform to the County Land Development Manual and subject
to inspection and approval by the Department.

12. PROTECTION OF TRAFFIC: Adequate provisions shall be made for the
protection of the traveling public. The warning signs, lights and other safety,
shall conform to and follow the requirements of Section 21401 of the Vehicle
Code and of any sign manual issued by the Department. Convenient access to
driveways, houses and buildings shall be maintained. Nothing in the permit is
intended as to third parties.

13. MINIMUM INTERFERENCE WITH TRAFFIC. All work shall be planned and
carried out so that there will be the least possible inconvenience to the
traveling public. Permittee is authorized to place flagmen to stop and warn
traffic for necessary protection to public safety, but traffic shall not be
unreasonably delayed.

The Highway shall not be closed or traffic lanes blocked unless specifically
authorized by the permit or without first obtaining permission from the
Department. When permission is obtained, the applicant shall notify Highway
Patrol, Sheriffa€™s Department, and Fire Department prior to closing the
road.

14. STORAGE OF MATERIAL: Construction material shall not be stored, nor
equipment parked, within four (4) feet from the edge of pavement or traveled
way. Permittee may, however, stop, stand or park subject to the provisions of
Section 25301 of the Vehicle Code, essential construction or maintenance
vehicles or equipment

at the edge of pavement or in the traveled way, while permitteed€™s employees
are in attendance when necessary to install or maintain its facilities.

15. CROSSING ROADWAY: Pavement or roadway shall not be cut unless
specifically authorized by the permit. Service and other small diameter pipes shall
be jacked or otherwise forced underneath pavement without disturbing same.
Service pipes will not be permitted inside of culverts used as drainage structures.
16. LIMIT OF EXCAVATION: Excavation shall not be made closer than four (4) feet
from the edge of the pavement except as may be specifically authorized by the
permit.

17. TUNNELING: Tunneling is not permitted, except in major installations as may
be specifically authorized by the permit.

18. TREES: Trees located within the right-of-way shall not be removed, trimmed or
roots disturbed unless specifically authorized on this permit (Ref. Sec. 12.04
County Code)

19. LOCATION ON POLE LINES, ETC.: Pole lines shall be located as shown on the
plan.

20. PUBLIC UTILITIES COMMISSION ORDERS: All clearances and type of
construction shall be in accordance with the applicable orders of the Public

Utilities Commission of the State of California.

21. REMOVE OLD POLES, GUYS AND STUBS: When removing poles, guys and
stubs, the entire length shall be removed from the ground and the holes
backfilled and thoroughly tamped.

22. CLEAN UP RIGHT-OF-WAY: Upon completion of the work, the right-of-way
shall be left in as presentable a condition as existed before the work started.

23. LIABILITY FOR DAMAGES: The permittee is responsible for all liability imposed
by law for personal injury or property damage which may arise out of work
performed by permittee or which may arise out of failure on the permitteea€™s
part to perform obligations under any permit in the respect to maintenance. In
the event any claim of such liability is made against the County of Placer, or any

Department, Officer, or Employee thereof, permittee shall defend, indemnify and
hold them, and each of them harmless from such claim. Nothing herein is
intended to impose on permittee any different or higher standard of care than
that required by law.

24. MAKING REPAIRS: In every case, the permittee shall be responsible for
restoring to its former condition any portion of the highway which has been
excavated or otherwise disturbed, except where the Department elects to make
repairs to paving and except where provision to the contrary is made in the
permit. If the highway is not restored as herein provided, or if the Department
elects to make repairs, permittee agrees by acceptance of the permit to bear the
cost thereof.

25. GUARANTEE OF WORK: The permittee shall maintain the surface over facilities
for a period of five years after completion of work under the permit.

26. MAINTENANCE: The permittee agrees, to exercise reasonable care to maintain
properly any installation placed in the right-of-way and to exercise reasonable
care in inspecting and preventing injury in any portion of the highway resulting
from the work.

27. ROUTINE OR EMERGENCY MAINTENANCE OF PERMITTEE&€™S FACILITIES:
The Permittee is hereby given permission to enter upon the right-of-way to
perform routine or emergency maintenance on permitteea€™s facilities, subject
to the following terms, conditions, and limitations: Tree trimming for overhead
utilities shall be considered routine maintenance.

Permittee, before proceeding with Maintenance involving excavation within the
traveled way or other work interfering with the Public Traffic, shall notify the
Highway Superintendent prior to starting the work. In emergencies, the
Superintendent shall be notified as soon as possible.

Permittee is authorized to make routine inspection and repairs from the manhole
without notification.

28. SERVICE CONNECTIONS: These terms and conditions do not authorize
installation of gas or water service connections within County highway right-of-
way, regardless of location of main. All new pipe services, main extensions or
excavations to abandon services must be covered by individual applications.



SECTION 11211 - PRE-PACKAGED PUMP SKID AND EQUIPMENT

PART 1 - GENERAL
1.1 REQUIREMENTS
A. The Contractor shall perform all work required for installation of the skid mounted pumping system,
variable frequency drive, system controller and hydropneumatic tank including but not limited to
mounting pump and equipment to concrete pads, completing all pipe connections, completing all
electrical and control wiring, and testing all equipment.

1.2 WORK INCLUDED

A-  Variable Speed Packaged Pumping System HYDRO MPC EC 100kA SCCR 5CR64-2-1 1x230V 60Hz
Grundfos Skid package with 211 Gallon, ASME 250# Bladder Tank-

1.3 REFERENCE STANDARDS

A. The work in this section is subject to the requirements of applicable portions of the following
standards:

1.  Hydraulic Institute
2. ANSI- American National Standards Institute
3. ASME - American Society of Mechanical Engineers
4.  ASTM — American Society for Testing and Materials
5. IEEE —Institute of Electrical and Electronics Engineers
6. NEMA —National Electrical Manufacturers Association
7. NEC — National Electrical Code
8.  ISO — International Standards Organization
9. UL - Underwriters Laboratories, Inc.
14 CONTRACTOR SUBMITTALS

A.  The Contractor shall furnish submittals in accordance with Section 01300 — Contractor Submittals.

B.  Pre-Package Pump and Skid Equipment shall be provided by G3 Engineering (Contact Mike Burns
408 483 1899 mike@g3engineering.com). The design package shall be submitted verifying the

following information:

1. The skid shall consist of 5 pumps total, with four operating at the system flow rate and one
standby pump.

2. System flowrate of 1000 gpm with the flow of each pump being 250 gpm.

Truckee Donner PUD 11211-1 FWE #1987
Martiswoods Hydropneumatic Pump Station Pre-Packaged Pump Skid & Equipment (June 2026)



3. Differential head at system flow rate of 173 ft.
4. Normal operating pressure of 96.9 ft with an operating range of £16 ft.

5. Variable speed system with a minimum and maximum speed of 900 to 3497 rpm

o

Single phase 230V at 60Hz input power.

PART 2 — PRODUCTS
2.1 VARIABLE SPEED PACKAGED PUMPING SYSTEM

A. Furnish and install a prefabricated and tested variable speed packaged pumping system to maintain
constant water delivery pressure.

B.  The packaged pump system shall be a standard product of a single pump manufacturer. The entire
pump system including pumps and pump logic controller, shall be designed, built, and tested by
Grundfos no equal.

C. The complete packaged water booster pump system shall be certified and listed by UL (Category
QCZJ — Packaged Pumping Systems) for conformance to U.S. and Canadian Standards.

D. The complete packaged pumping system shall be NSF/ANSI 61 / NSF/ANSI 372 Listed for drinking
water and low lead requirements.

E.  The packaged pump system shall be ASHRAE 90.1-2010 compliant without the need of a remote-
mounted sensor. The control logic used to simulate a remote-mounted sensor shall be proportional
pressure control with squared or linear adaptation. An actual flow rate or calculated flow rate based
on performance curves (5th-order polynomial) loaded into the controller shall be used to adjust
setpoint pressure in proportional pressure control.

2.2 PUMPS
A.  All pumps shall be ANSI NSF 61 / NSF372 Listed for drinking water and low lead requirements.
B.  The pumps shall be of the in-line vertical multi-stage design.
C. The head-capacity curve shall have a steady rise in head from maximum to minimum flow within the
preferred operating region. The shut-off head shall be a minimum of 20% higher than the head at the
best efficiency point.

D. Large Vertical In-Line Multi-Stage Pumps (CR64-2-1) shall have the following features:

1. The pump impellers shall be secured directly to the smooth pump shaft by means of a
split cone and nut design.

2. The suction/discharge base shall have ANSI Class 125 or Class 250 flange connections in a
slip-ring (rotating flange) design as indicated in the drawings or pump schedule.

Truckee Donner PUD 11211-2 FWE #1987
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3. Pump Construction.

a.  Suction/discharge base, pump head, motor stool, couplings, flanges: Ductile Iron (ASTM 65-45-12)
b.  Impellers, diffuser chambers, outer sleeve: 304 Stainless Steel

c.  Shaft 431 Stainless Steel

d.  Impeller wear rings: 304 Stainless Steel

e.  Shaftjournals and chamber bearings: Silicon Carbide

f. O-rings: EPDM

4.  The shaft seal shall be a balanced o-ring cartridge type with the following features:
a.  Collar, Drivers, Spring: 316 Stainless Steel

b.  Shaft Sleeve, Gland Plate: 316 Stainless Steel

c.  Stationary Ring: Silicon Carbide
d. Rotating Ring: Silicon Carbide
e.  O-rings: EPDM

f.  The Silicon Carbide shall be imbedded with graphite.

5. Shaft seal replacement shall be possible without removal of any pump components other than
the coupling guard, shaft coupling and motor. The entire cartridge shaft seal shall be removable
as a one piece component. Pumps shall have adequate space within the motor stool so that shaft
seal replacement is possible without motor removal.

2.3 HYDROPNEUMATIC TANK
A.  Tank shall be certified to NSF/ANSI 61 for drinking water use.
B. Bladder design shall be replaceable.
C. Tank shall include seismic restraint.
D. Designed and constructed per ASME Code Section VIII, Division 1.
E.  Tank shall be vertical with a 211 gallon volume and 2”” NPTF connection.
F.  Tank construction shall be ASME approved steel shell, heavy duty Butyl bladder, red oxide primer
finish, Schrader valve with EPDM seats for air valves.
G. Tank shall have a maximum operating temperature of 240°F and 250 psig maximum working
pressure.
2.4 VARIABLE FREQUENCY DRIVE
Truckee Donner PUD 11211 -3 FWE #1987
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A. The VFD shall convert incoming fixed frequency single-phase AC power into a variable frequency
and voltage for controlling the speed of three-phase AC induction motors. The VFD shall be a six-
pulse input design, and the input voltage rectifier shall employ a full wave diode bridge; VFD’s
utilizing controlled SCR rectifiers shall not be acceptable. The output waveform shall closely
approximate a sine wave. The VFD shall be of a PWM output design utilizing current IGBT inverter
technology and voltage vector control of the output PWM waveform.

B.  The VFD shall include a full-wave diode bridge rectifier and maintain a displacement power factor of
near unity regardless of speed and load.

C.  The VFD shall produce an output waveform capable of handling maximum motor cable distances of
up to 984 ft. (unshielded) without tripping or derating.

D. The VFD shall utilize an output voltage-vector switching algorithm, or equivalent, in both variable
and constant torque modes. VFD’s that utilize Sine-Coded PWM or Look-up tables shall not be
acceptable.

E.  VFD shall automatically boost power factor at lower speeds.

F.  The VFD shall be able to provide its full rated output current continuously at 110% of rated current
for 60 seconds.

G. Switching of the input power to the VFD shall be possible without interlocks or damage to the VFD
at a minimum interval of 2 minutes.

H. Switching of power on the output side between the VFD and the motor shall be possible with no
limitation or damage to the VFD and shall require no additional interlocks.

I.  The VFD shall have temperature controlled cooling fans for quiet operation, minimized internal
losses, and greatly increased fan life.

J. VFD shall provide full torque to the motor given input voltage fluctuations of up to +10% to -15%
of the rated input voltage.

L.  The VFD shall provide internal DC link reactors to minimize power line harmonics and to provide near unity
power factor. VFD’s without a DC link reactor shall provide a 5% impedance line side reactor.

M.  VFD to be provided with the following protective features:

1.  VFD shall have input surge protection utilizing MOV’s, spark gaps, and Zener diodes to
withstand surges of 2.3 times line voltage for 1.3 msec.

2. VFD shall include circuitry to detect phase imbalance and phase loss on the input side of the
VED.

3. VFD shall include current sensors on all three-output phases to detect and report phase loss to
the motor. The VFD will identify which of the output phases is low or lost.

4.  VFD shall auto-derate the output voltage and frequency to the motor in the presence of
sustained ambient temperatures higher than the normal operating range, so as not to trip on an
inverter temperature fault. The use of this feature shall be user- selectable and a warning will
be exported during the event. Function shall reduce switching frequency before reducing motor
speed.

Truckee Donner PUD 11211 -4 FWE #1987
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VFD shall auto-derate the output frequency by limiting the output current before allowing the
VFD to trip on overload. Speed can be reduced, but not stopped.

The VFD shall have the option of an integral RFI filter. VFD enclosures shall be made of metal
to minimize RFI and provide immunity.

N.  VFD to be provided with the following interface features:

L.

10.

11.

12.

13.

VFD shall provide an alphanumeric backlit display keypad, which may be remotely mounted
using standard 9-pin cable. VFD may be operated with keypad disconnected or removed

entirely. Keypad may be disconnected during normal operation without the need to stop the
motor or disconnect power to the VFD.

VFD shall display all faults in plain text; VFD’s, which can display only fault codes, are not
acceptable.

All VFD’s shall be of the same series, and shall utilize a common control card and LCP
(keypad/display unit) throughout the rating range. The control cards and keypads shall be
interchangeable through the entire range of drives used on the project.

VFD keypad shall be capable of storing drive parameter values in non-volatile RAM uploaded
to it from the VFD, and shall be capable of downloading stored values to the VFD to facilitate
programming of multiple drives in similar applications, or as a means of backing up the
programmed parameters.

A start guide menu with factory preset typical parameters shall be provided on the VFD to
facilitate commissioning.

VFD shall provide full galvanic isolation with suitable potential separation from the power
sources (control, signal, and power circuitry within the drive) to ensure compliance with PELV
requirements and to protect PLC’s and other connected equipment from power surges and
spikes.

All inputs and outputs shall be optically isolated. Isolation boards between the VFD and external
control devices shall not be required.

There shall be three programmable digital inputs for interfacing with the systems external
control and safety interlock circuitry. An additional digital input is preprogrammed for

start/stop.

The VFD shall have two analog signal inputs. One dedicated for sensor input and one for
external set point input.

One programmable analog output shall be provided for indication of a drive status.

The VFD shall provide two user programmable relays with selectable functions. Two form ‘C’
230VAC/2A rated dry contact relay outputs shall be provided.

The VFD shall store in memory the last 5 faults with time stamp and recorded data.
The VFD shall be equipped with a standard RS-485 serial communications port for

communication to the multi-pump controller. The bus communication protocol for the VFD
shall be the same as the controller protocol.

Truckee Donner PUD 11211-5 FWE #1987
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O. VFD service conditions:

S.

Ambient temperature operating range, -10 to 45°C (14 to 113°F).

0 to 95% relative humidity, non-condensing.

Elevation to 3280 ft without derating. (Size VFDs appropriately for 6280”)

VFD’s shall be rated for line voltage of 525 to 690VAC, 380 to 480VAC, or 200 to240VAC;
with +10% to -15% variations. Line frequency variation of = 2% shall be acceptable.

No side clearance shall be required for cooling of the units.

2.5 MOTORS

A. Designed for continuous duty operation, NEMA Design B with a 1.15 service factor.

B.  Totally Enclosed Fan Cooled with Class F insulation.

C. Nameplate shall have, as a minimum, all information as described in NEMA Standard MG 1-20.40.1.

D. Motors shall have a NEMA C-Flange for vertical mounting.

E. Drive-end bearings shall be adequately sized so that the minimum L10 bearing life is
17,500 hours at the minimum allowable continuous flow rate for the pump.

F.  Size motors for 6280’ Elevation

2.6 PUMP SYSTEM CONTROLLER

A. The pump system controller shall be a standard product developed and supported by the pump
manufacturer. Grundfos with Danfoss FC202 drives.

B. The controller shall be microprocessor-based with a Linux-based operating system. Software
changes and updates shall be possible via USB, personal computer (notebook), and over-the-
air via Wi-Fi. The controller user interface shall feature a color touch-enabled display with a
minimum screen size of 10 inches (diagonal) for easy viewing of system status parameters
and field programming. The display shall include a backlight with contrast adjustment.
Password protection of system settings shall be standard.

C. Home Screen

The controller shall provide an enhanced home screen designed to give the user immediate
visibility of system performance and operating status. The home screen shall display key
operating information in a clear, intuitive format to allow quick assessment of pump operation
and system condition. The home screen shall include, at a minimum:

»  Systemiillustration showing the overall pumping configuration

+  System overview with measured values displayed in real time

+  Operation mode menus providing direct access to primary operating states

* Warning, alarm, and information event indication

Truckee Donner PUD 11211-6 FWE #1987
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+ Level 2 cards for pump details including pump speed, operation mode, run time, and pump alarms
+ Adjustable display backlight

+ Status LED indicating system condition
+ Estimated flowrate (or actual flow if a flow sensor is used)
»  Other user-defined measured parameters such as specific energy, control mode, and system setpoint

The home screen shall present key metrics and pump status in an easy-to-read layout,
enabling the user to understand system performance at a glance. The design shall support
intuitive navigation through zoom, move, and logical menu structures, allowing users to
access advanced control features easily.

D. Cybersecurity

The pump system controller shall incorporate cybersecurity functions aligned with recognized
international standards to ensure secure handling from production through operation, protect
system data, and maintain operational integrity.

Applicable Standards:

+ ISOJ/IEC 27001 for information security management of system data, configurations,
credentials, and service information.

+ |EC 62443-4-2 for secure industrial automation components, including requirements for
identification and authentication control, use control, system integrity, data
confidentiality, restricted data flow, timely response to events, and resource availability.

+ RED-equivalent cybersecurity provisions for wireless-enabled equipment, including
secure network access, protection against harmful interference, and prevention of
unauthorized device communication.

1. Tamper Detection: The controller shall include tamper detection mechanisms that
monitor unauthorized opening, configuration alteration, or manipulation of hardware or
firmware. Tamper events shall generate a warning and be recorded in the controller's
security log. Device identity and firmware integrity shall be validated on first startup to
ensure secure production-to-installation flow.

2. User Access Control: The controller shall support tiered user access levels
including Operator, Service, and Administrator roles. Access to system
parameters, network configurations, and firmware management shall require
authenticated login per IEC 62443-4-2 identification and authentication control
requirements. The controller shall log all user access attempts, including denied
attempts, for audit purposes.

3. Secure Boot: The controller shall include secure boot functionality that validates
firmware authenticity at startup using cryptographic checks. Modified, unauthorized,
or corrupted firmware shall be prevented from loading, and the controller shall revert
to a protected recovery mode. Configuration integrity (checksum validation) shall be
monitored continuously.

4. Firmware Updates: All updates (USB, PC, or OTA) shall comply with IEC 62443-4-2
software integrity requirements. Updates shall be digitally signed by the
manufacturer and verified before installation. The controller shall reject unsigned,
altered, or expired update files and log these events.

5. Communication Security: All external communication interfaces (Ethernet, wireless,
and service ports) shall meet IEC 62443-4-2 secure communication requirements. The
controller shall support encrypted data exchange where applicable and enforce
connection restrictions to known, trusted devices. Unauthorized network access,
device spoofing, or foreign device association attempts shall be blocked and recorded
as security events.

6. Device Identity: The controller shall contain a unique, non-modifiable device identifier
used for secure pairing with system components, service tools, and wireless
accessories. The controller shall communicate only with validated devices to prevent
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interference or cross-association with unknown equipment.
7. Cybersecurity Event Log:
The controller shall maintain a log recording the following events, including timestamps
and user access levels consistent with IEC 62443-4-2 event logging provisions:
— User login attempts (successful and unsuccessful)
— Parameter changes
— Firmware updates

— Communication interface modifications
— Tamper events
— Device association attempts

8. Operational Resilience: The controller shall maintain pump operation during
cybersecurity-related interruptions by isolating affected communication channels,
maintaining validated operating parameters, and reverting to a safe fallback state.

Cybersecurity events shall not override pump protection, system safety functions, or
core control logic.

E. Commissioning Wizard

The pump system controller shall include an integrated Commissioning Wizard to simplify and
standardize system startup. The wizard shall provide a step-by-step guided workflow that
verifies required parameters before advancing to ensure correct and consistent configuration.

1. The wizard shall offer Quick Setup for rapid initialization of standard applications and
Full Setup for detailed configuration of advanced system requirements.

2. During commissioning, the controller shall automatically validate sensors, pump
communication, and system inputs/outputs. Detected issues shall be displayed with
corrective instructions prior to system activation.

3. Upon completion, the wizard shall present a summary of configured parameters
and validation results.

4. The wizard shall prevent incomplete commissioning by requiring all essential
parameters to be set before exiting. Context-based help shall be available at each
step.

F. Galvanic Isolation: The controller shall provide internal galvanic isolation to all digital and
analog inputs as well as all fieldbus connections.

G. Backup Battery: The controller shall have the ability to be connected to a backup battery to
supply power to the controller during periods of loss of supply power.
H. Inputs / Outputs

The controller shall have, at a minimum, the following hardware inputs and outputs:

*  Four (4) programmable Analog/Digital inputs

+ Two (2) Digital inputs

* Two (2) Relay outputs

* Six (6) Analog inputs via BUS

»  Support for up to sixteen (16) additional input/output modules for /O expansion,
including additional digital and analog outputs

+ Ethernet connection (built-in web server)

+ Field service connection via USB-A for firmware updates and default setting storage

+ Field service connection to PC via USB-C for advanced programming, firmware
upgrades, and data logging

» Field Bluetooth (BLE) connectivity for settings updates, troubleshooting, and system programming
. Pump System Programming
As a minimum, the following parameters shall be available and/or field-adjustable:

+  Water shortage protection (analog or digital)
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« Sensor settings (suction, discharge, differential pressure — analog supply/range)
* Pl controller (proportional gain and integral time) settings
* High system pressure indication and shutdown
* Low system pressure indication and shutdown
* Low suction pressure/level shutdown (via digital contact)
» Low suction pressure/level warning (via analog signal)
*  Low suction pressure/level shutdown (via analog signal)
* Flow meter settings (if used, analog signal)
J. Pump Curve Data

The actual pump performance curves (5th-order polynomial) shall be loaded (software) into
the pump system controller. Pump curve data shall be used for the following:
+ Display and data logging of calculated flow rate
*  Variable pressure control (quadratic or proportional)
+  Pump outside-of-duty-range protection
+  Sequencing pumps based on efficiency

K. Variable Pressure Control: The controller shall include variable pressure control to
compensate for pipe friction loss by decreasing the pressure setpoint at lower flowrates and
increasing the pressure setpoint at higher flowrates using actual or calculated flow rate.
Variable pressure control that uses power consumption and speed only shall not be
considered equal to variable pressure control that uses actual differential pressure
measurement along with pump power and speed.

L. Multi-Sensor: The controller shall be capable of controlling using up to six (6) differential
pressure (DP) sensors (zones). Each zone shall have programmable maximum and minimum
DP ranges. The controller shall be capable of an energy-optimal mode where pump
speed/energy is reduced until any zone reaches the minimum DP setting.

M. Pulse Flow Meter: The system controller shall be able to receive pulse readings from a digital
pulse meter and log/display accumulated flow.

N. DP Subtraction: The system controller shall be capable of controlling via subtraction of two
pressure or temperature sensors for differential pressure or differential temperature
control.

0. Programmable Setpoints: The system controller shall accept up to seven (7) programmable
setpoints via digital input (additional input/output module may be required).

P. Setpoint Influence: The system pressure setpoint shall be capable of being automatically
adjusted by an external setpoint influence. This function enables the user to adjust the
control parameter (typically differential pressure) by measuring an additional parameter.
Example: lower the system differential pressure setpoint based on a flow or outdoor
temperature measurement.

Q. Remote Control: The controller shall be capable of receiving a remote analog setpoint (4—-20
mA or 0-10 VDC) as well as a remote system on/off digital signal.

R. Setpoint Ramp: The controller shall provide adjustable ramp time for setpoint changes (both
increase and decrease).

S. Warnings and Alarms

The pump system controller shall store up to 500 warnings and alarms in memory. The time,
date, and duration of each alarm shall be recorded. A free relay shall be provided for alarm
notification to the building management system as needed. The controller shall display, at a
minimum, the following alarm conditions:

Individual Pump Failure Loss of Sensor Signal (4-20 mA)
VED Trip/Failure Limit 1 and Limit 2 Exceeded*
Pump Outside of Duty Range External Fault

Loss of Remote Setpoint Signal (4-20 mA)
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*The controller shall be capable of monitoring two analog signals (e.g., suction pressure and
discharge pressure) for additional pump or system protection.

T. Built-In Data Log

The controller shall have built-in data logging capability. Logged values shall be graphically
displayed on the controller and downloadable to a notebook/PC as a delimited text file. A
minimum of 7,200 samples per logged value shall be available for the following parameters:

+ Estimated flowrate (or actual flow if flow sensor is connected)

*  Speed of pumps

* Process value/sensor feedback (usually differential pressure)

*  Power consumption

»  Controlling parameter (process value)

* Inlet pressure (when remote differential pressure is the primary sensor)

U. Redundant Primary Sensor: The controller shall be capable of receiving a redundant
sensor input to function as a backup to the primary sensor.

V. Secondary Sensor: Upon loss of signal from the remote sensor, the controller shall be capable
of reverting control to the pump system-mounted sensors with a programmable setpoint.
Pumps shall maintain constant, proportional, or quadratic pressure across the system until the
remote setpoint signal is restored.

W. Pump Test: The controller shall include a pump "Test Run" feature such that pumps are
cycled on during periods of inactivity (system is in the "off" position but with electricity supply
still connected). Inoperative pumps shall be switched on for a period of three to four seconds
every 24 hours, 48 hours, or once per week at a programmable time of day.

X. Reduced Operation: During backup generator operation, the controller shall be capable of
reducing power consumed by the pump system by either limiting the number of pumps in
operation or limiting power consumption (kW). The controller shall receive a digital input
indicating backup generator operation.

Y. Power and Energy Consumption: The controller shall be capable of displaying
instantaneous power consumption (watts or kilowatts) and cumulative energy
consumption (kilowatt-hours).

Z. Specific Energy: When a flow sensor is connected, the controller shall be capable of
displaying instantaneous specific energy in watt-hours per gallon (Wh/gal) or watt-
hours per 1,000 gallons (Wh/kgal).

AA. Built-In Ethernet: The controller shall have an Ethernet connection with a built-in web
server allowing connection to a building computer network with read/write access to the
controller via a web browser.

BB. Service Contact Information: The controller shall include a programmable Service Contact
field that can be populated with service contact information including contact name, address,
phone number(s), and website.

2.7 CONTROL PANEL

A. Short Circuit Current Rating (SCCR): The complete control panel assembly shall have a
Short Circuit Current Rating of 100 kA.

B. BMS Integration: The system shall allow for streamlined BMS integration via a single point.
The standard available protocol shall be BACnet MS/TP. Additional available protocols
include: BACnet IP, EtherNet/IP, Modbus RTU, Modbus TCP, and LON. Integration to BMS
protocols shall be made available via dedicated additional hardware or hardware already
integrated into the system.

C. Enclosure and Listing: The pump system controller shall be mounted in a UL Type 12 rated
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enclosure. A self-certified NEMA enclosure rating shall not be considered equal. The entire UL
Type 12 control panel shall be UL 508 listed as an assembly.

D. The control panel shall include a main disconnect, circuit breakers for each pump and the
control circuit, and control relays for alarm functions. The control panel shall include, at a
minimum:

+ 80 dB System Fault Audible Alarm with push button to silence

+ Emergency/Normal Operation Switches (control bypass)

» Individual Service Disconnect Switches (accessible outside of panel)
*  Pump Run Lights

+  System Fault Light
«  Surge Arrestor

E. Remote Monitoring and Cloud Connectivity: The controller shall be capable of secure cloud-
based connectivity, allowing authorized users to remotely view system dashboards, operating
status, trends, events, and alarms. The remote interface shall provide access to pump
information, system performance data, device details, files, and configuration settings. The
system shall support location-based visualization of the installation and provide full remote
oversight of controller operations through an online platform.

F. Mobile App Integration: The controller shall support wireless connection to a mobile
application for local setup, parameter adjustment, and system monitoring. The controller shall
connect to authorized mobile devices via Bluetooth, allowing users to access configuration
menus, read operating data, and perform commissioning or service tasks directly from a
handheld device. Bluetooth activation shall be required on both the controller and the mobile
device to establish a secure pairing.

OSHPD/HCAI Seismic Compliance: The pump system controller and control panel assembly shall
be OSHPD/HCAI compliant and supplied with a dedicated OSHPD Special Seismic Certification
Preapproval (OSP) number. The certification shall meet the seismic performance requirements of
the California Building Code for non-structural components used in healthcare facilities and shall
comply with the HCAI Special Seismic Certification Program for pump control panels

2.8 EFFICIENCY AND SEQUENCE OF OPERATION

A. The system controller shall operate equal-capacity variable speed pumps to maintain a
constant pressure, constant differential pressure, or proportional pressure differential pressure
setpoint depending on the application. The system controller shall receive an analog signal
(4-20 mA) from the factory-installed pressure transducers on the discharge and suction
manifolds, indicating actual system pressure and inlet pressure. The controller shall be
capable of controlling the system based on subtracting discharge and suction transducer
pressures for differential pressure across the manifolds.

B. Standard Cascade Control (Pumping Efficiency Based)

The pump system controller shall adjust pump speed as necessary to maintain system
setpoint pressure as flow demand increases. Utilizing pump curve information (5th-order
polynomial), the pump system controller shall stage on additional pumps when hydraulic
efficiency will be higher with additional pumps in operation.

When pump curve information is unavailable and/or during regular system maintenance, the
controller shall be able to learn or re-learn pump performance characteristics by analyzing
differential pressure, pump speed, and individual pump power under controlled operating
conditions. Once determined, the controller shall use the learned pump characteristics to
select the most energy-efficient number of pumps in operation. The controller shall evaluate
whether adding or removing a pump will reduce total power consumption while maintaining
required system head and flow, and shall operate the system at the lowest determined power
consumption that still meets system demand.

Exception: When flow and head are outside the allowable operating range of the operating
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pump(s), the controller shall stage on an additional pump to distribute flow and allow all
pumps to operate within the allowable operating range. When system pressure equals the
system setpoint, all pumps in operation shall reach equal operating speeds. The pump
system controller shall have field-adjustable Proportional Gain and Integral Time (PI) settings
for system optimization.

C. Proportional Pressure Control: The controller shall include a proportional pressure control
mode that automatically reduces the system pressure setpoint at lower flow conditions and
increases it at higher flow conditions based on actual system flow demand. The controller
shall continuously adjust the setpoint along a programmable proportional curve to maintain
stable operation, meet system demand, and reduce energy consumption.

D. Pilot Pump: The pump system shall be capable of operating with a dedicated pilot pump for
improved efficiency during low-flow conditions. The pilot pump (when optioned) shall be sized
at approximately one-quarter of the main pump capacity and shall operate as the primary
pump when system demand is low. Use of a pilot pump shall reduce energy consumption in
low-flow operation and may allow the use of a smaller diaphragm tank or eliminate the need
for a tank entirely. The pilot pump arrangement is recommended for installations with large
variations between minimum and maximum system flow.

E. The system controller shall be capable of switching pumps on and off to satisfy system
demand without the use of flow switches, motor current monitors, or temperature
measuring devices.

F. All pumps in the system shall alternate automatically based on demand, time, and fault. If flow
demand is continuous (no-flow shutdown does not occur), the system controller shall have
the capability to alternate pumps every 24 hours, every 48 hours, or once per week. The
interval and actual time of pump changeover shall be field-adjustable.

G. The system controller shall be capable of controlling a pressure maintenance pump (jockey
pump) in pressure boosting applications. The setpoint of the pressure maintenance pump
shall be configurable to any value above or below the pump system's setpoint. The pressure
maintenance pump shall be capable of being staged on as a backup pump when the capacity
of the pump system is exceeded.

2.9 LOW FLOW STOP FUNCTION (CONSTANT PRESSURE APPLICATIONS)

A. The system controller shall be capable of stopping pumps during periods of low-flow or zero-
flow without wasting water or adding unwanted heat to the liquid. Temperature-based no-flow
shutdown methods that have the potential to waste water or add unwanted temperature rise
to the pumping fluid are not acceptable and shall not be used.

B. Standard Low Flow Stop and Energy Saving Mode

A bladder-type diaphragm tank shall be installed on the discharge manifold or downstream of
the pump system with a pre-charge pressure of 70% of system setpoint.

When only one pump is in operation, the system controller shall be capable of detecting low
flow (less than 10% of pump nominal flow) without the use of additional flow sensing devices.
When low flow is detected, the system controller shall increase pump speed until the
discharge pressure reaches the stop pressure (system setpoint plus 50% of programmed
on/off band, adjustable). The pump shall remain off until the discharge pressure reaches the
start pressure (system setpoint minus 50% of programmed on/off band, adjustable).

Upon low flow shutdown, a pump shall be restarted in one of the following ways:

e Low Flow Restart: If the low flow condition still exists, the pump shall start and
speed shall be increased until the stop pressure is reached, whereupon the pump
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2.10

shall again be switched off.

Normal Flow Restart: If the pump system controller determines a low flow condition no
longer exists, the pump shall start and speed shall be increased until the system pressure
reaches the system setpoint.

SYSTEM CONSTRUCTION

Suction and discharge manifold construction shall be in way that ensures minimal pressure drops,
minimize potential for corrosion, and prevents bacteria growth at intersection of piping into the
manifold. Manifold construction that includes sharp edge transitions or interconnecting piping
protruding into manifold is not acceptable. Manifold construction shall be such that water stagnation
cannot exist in manifold during operation to prevent bacteria growth inside manifold.

The suction and discharge manifolds shall be constructed of 316 stainless steel. Manifold connection
sizes shall be as follows:

1. 10inch and larger: ANSI Class 150 flanges

Pump Isolation valves shall be provided on the suction and discharge of each pump. Isolation valve
shall be a full lug style butterfly valve. The valve disk shall be of stainless steel. The valve seat
material shall be EPDM and the body shall be cast iron, coated internally and externally with fusion-
bonded epoxy.

A spring-loaded non-slam type check valve shall be installed on the discharge of each pump. The
valve shall be a wafer style type fitted between two flanges. The head loss through the check valve
shall not exceed 5 psi at the pump design capacity. Check valves shall have a body material of
stainless steel or epoxy coated iron (fusion bonded) with an EPDM or NBR resilient seat. Spring
material shall be stainless steel. Disk shall be of stainless steel or leadless bronze.

For systems that require a diaphragm tank, a connection of no smaller than %4 shall be provided on
the discharge manifold.

A pressure transducer shall be factory installed on the discharge manifold (or field installed as
specified on plans). Systems with positive inlet gauge pressure shall have a factory installed pressure
transducer on the suction manifold for water shortage protection. Pressure transducers shall be made
of 316 stainless steel. Transducer accuracy shall be +/- 1.0% full scale with hysteresis and
repeatability of no greater than 0.1% full scale. The output signal shall be 4-20 mA with a supply
voltage range of 9-32 VDC.

A bourdon tube pressure gauge, 2.5 inch diameter, shall be placed on the suction and discharge
manifolds. The gauge shall be liquid filled and have copper alloy internal parts in a stainless steel
case. Gauge accuracy shall be 2/1/2 %. The gauge shall be capable of a pressure of 30% above its
maximum span without requiring recalibration.

Systems with a flooded suction inlet or suction lift configuration shall have a factory installed water
shortage protection device on the suction manifold.

The base frame shall be constructed of corrosion resistant 304 stainless steel. Rubber vibration
dampers shall be fitted between each pumps and base frame to minimize vibration.

Depending on the system size and configuration, the control panel shall be mounted in one of the
following ways:
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2.11

2.12

1.  Ona 304 stainless steel fabricated skid, separate from the main system skid
2. Onits own base (floor mounted with plinth)

TESTING

The tester used for testing the pump system shall be constructed and calibrated according to the
requirements of hydraulic test standard ISO 9906.

The entire pump station shall as a minimum be factory tested for functionality and documented results
of functionality test supplied with pump station.

1. Functionality testing shall include the following parameters:
a.  Complete System Hydrostatic Test— 1.5 times the nameplate maximum pressure
b.  No-Flow Detection Shutoff Test
c.  Water Shortage Test
d.  Two-Point Setpoint Performance Test.

Water used for testing shall be treated with three different filtration systems to ensure only clean water
is used for testing pump station.

1. 25 micron mechanical filter — removes solid parts from water
2. Activated carbon filter — keeps water clear and eliminates odor

3. Ultraviolet light system — kills all bacteria growth

WARRANTY

The warranty period shall be a non-prorated period of 24 months from date of installation, not to
exceed 30 months from date of manufacture.

END OF SECTION
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