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4.1	Definition

Pressure regulating stations serve the following functions:

· Regulating stations maintain constant downstream pressure regardless of changing flow rates and/or varying inlet pressures. They are typically used to supply an area of lower pressure from an area of higher pressure.

· Sustaining stations throttle flow rate when the upstream pressure approaches the set pressure on the upstream side of the station and close completely if the set pressure cannot be maintained. They are typically used to prevent demands in an area of lower pressure from depleting the pressure in the area supplying it.

· Relief stations maintain constant upstream pressure by relieving flow (and excess pressure) to the downstream system. They are typically used to prevent pressure surges in pumped, closed, or failed systems, but commonly used by the Water Department in conjunction with constant flow connections from the San Diego County Water Authority’s treated water aqueduct.

4.2	Locations of Pressure Regulating Stations

Pressure regulating stations are located within the public right-of-way and easements granted in perpetuity to the City of San Diego, but not in vehicular corridors or curbside parking areas. If at all possible, pressure regulating stations are located above ground in landscaped areas that do not block pedestrian paths (e.g., behind sidewalks). Vaulted stations (below ground) are allowed by prior approval and only when required by special circumstances. The general recommendation is to route the high-side and low-side pipelines to a suitable location rather than building vaulted stations.

In evaluating the need or site for a pressure regulating station, extreme care must be taken to ensure that all hydraulic standards within each of the connected pressure zones is maintained at all times.  This is especially important in the case of pressure regulating stations where the potential to deplete the hydraulic energy of the upstream area is particularly acute. In the specific case of a pressure relief station, care should be taken to ensure that the downstream area and pipeline grid can accommodate the variable influx of flow, usually highest during low demand periods.

Pressure regulated areas may not receive primary service from pumped areas if direct pumping or gravity supply to the lower zone is feasible.  Emergency connections are the exception. However, such emergency connections must be analyzed to ensure that emergency flows do not overwhelm the capacity of the pumps nor the capacity of the pipeline grid supplying the emergency connection.
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4.3	Configuration and Sizing Criteria

Pressure regulating stations must be designed to handle maximum, minimum and emergency (including fire) demands. The highest static pressure to be provided at any customer service anywhere within the system is 120 psi.  Pressure relief valves to protect the water system should be set 15 psi above the normal maximum pressure at each mechanically operated source such as a pump station or pressure regulating station.  The pressure class of the water main pipe at any elevation is dictated by this relief valve setting.

In pressure zones supplied by more than one pressure regulating station (without available storage), each station is sized so that any one of the pressure regulating stations can be totally removed from service without reducing the overall maximum supply capacity to the entire pressure zone.

In general, large pressure regulating valves (greater than 10 inches nominal size) may not be used to handle both maximum and minimum flows. Small pressure regulating valves, not less than 4 inches nominal size, are used to handle minimum flows. The designer must provide the peak and average flow rate for the station in gallons per minute (GPM) on the design drawings.

Peak Flow – The peak demand on the station with a critical source out of service, or the max-day demand with a fire, whichever is highest. This is obtained from the Public Utilities’ water model.

Average Flow – The average annual flow recorded on SCADA if available, or obtained from the Public Utilities’ water model. 

The designer must select a valve brand and demonstrate on the design drawings that the main valves and low-flow bypass valves are normally operating within their manufacturer-recommended flow ranges. Oversizing of valves and improper staggering of set pressures will result in undue noise and unnecessary wear and tear on the valves.    

All pressure regulating valves must be equipped with a check valve feature to protect against undesired backflow due to a failed pressure regulating valve in another part of the same pressure zone. Each pressure regulating station should include a bypass line of an equal or greater diameter than the supply line to the station.

Pressure regulating stations must be equipped with one more than the number of pressure regulating valves required for the maximum design pressure. In general, this means that:

1.	Larger capacity pressure regulating stations containing pressure regulating valves, 10 inches and larger, are designed for not less than three pressure regulating valves: one duty valve for the anticipated maximum flow, one equally-sized backup and one low-flow valve for the anticipated minimum flows.

2.	Smaller capacity stations containing pressure regulating valves, 8 inches and smaller, are designed for not less than two pressure regulating valves: one duty valve for the anticipated maximum and minimum flows, and one backup valve equal in size to one of the duty valves.




4.4	Building, Utility Box or Vault Design 

Pressure regulating valves must be above ground where feasible. For large stations, they are housed within a sound-attenuated building to protect instrumentation from weather, flooding and vandalism (see Figure 4-1). For small stations, they are located within a sound insulated utility box (see Figure 4-2). If below ground installations are required and approved, they are housed in a concrete vault, either precast or cast-in-place (see Figure 4-3). 

Sound-proofing of buildings, utility boxes, and vaults is required where noise may be an impact to homes and businesses. Noise is measured at the nearest impacted property line and must remain below the maximum allowable requirements per Section 6, Attachment 6-1.

Buildings must be designed for accessibility. Orientation of buildings and location of doorways must be designed to allow truck access without disrupting normal street traffic or blocking sidewalks.  

4.5	Appurtenances

Pressure regulating stations must have a by-pass line of equal or greater size than the supply line to the station, with an in-line gate or butterfly valve that remains closed during normal operating conditions. Appropriate thrust restraint against all closed valves and fittings must be applied.

[bookmark: _GoBack]Station design must include all features necessary to protect the health and safety of operators and to protect equipment. Adequate space must be provided for access and working room around valves. 110V electrical service is required for large stations to provide permanent lighting, drainage systems, de-chlorination systems, overhead crane, permanent ventilation systems and SCADA instrumentation as necessary. Permanent sump systems and drain lines must be de-chlorinated and routed to an approved landscaped area or retention basin. Vault entry must be via lockable double-leaf spring loaded hatches. Hatches must be designed to withstand H-20 traffic loads and must be water sealed.     

Mechanical pressure gauges are required on both high side and low side of regulating valves and clearly labeled with “high side pressure” and “low side pressure.” These are independent of any instrumentation. Flow direction arrows must be clearly and permanently marked on piping. A permanent plate should be affixed to the wall near each valve with labeled boxes for “high side pressure setting,” “low side pressure setting,” “date of last adjustment,” “date of last maintenance,” and “operator initials” to be recorded with black grease pencil.    

All other station appurtenances are per standard drawings Figures 4-1, 4-2 and 4-3.

4.6	Materials

Pressure regulating valves, piping, isolation valves, and all other appurtenances associated with pressure regulating stations must conform to the Public Utilities Water Approved Materials List.

Masonry buildings and concrete vaults must be designed to accepted engineering standards with a 28-day concrete compression strength of not less than 4,000 psi. Prefabricated vaults within these same design parameters are acceptable.


4.7	Instrumentation and Control

Large and/or critical pressure regulating stations must be equipped with telemetry equipment on both the high- and low-pressure sides of the pressure regulating valves in accordance with these Guidelines and at the direction of the Water Operations Superintendent. The DESIGN CONSULTANT must coordinate power supply details with SDG&E and SCADA equipment details with the SCADA system manager.
 

