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Preamble
Replacement of the existing ABS cold RO loop, with an insulated stainless steel distribution loop which can be sanitised by heat and optionally chilled 
The loop will consist of approx 2001 metres of insulated stainless steel pipework fitted with valves at the draw off points adjacent to the endoscopy reprocessors and thermal washer disinfectors. The loop will be fitted with sampling points suitable for taking samples aseptically
The permeate shall be stored in a suitably sized stainless steel tank fitted with overflow and vent
Permeate will continue to be supplied by the existing Reverse Osmosis plants.
The project incorporates consolidating the large RO plant, break tanks, pre-filters/carbon filters etc. into a centralised area adjacent to the small RO plant on the plinth where the redundant Surgical Air compressors and air tanks were/are located. Access to the SA emergency manifold must not be compromised during or at completion of the works.
The existing u/v disrupter and circulating pumps will be transferred to the new system. Contractors should be satisfied as to their condition and temperature tolerance for the new system.
A schedule of washers is in appendix 1. No diversity will be applied to the demand.

The program of works will be designed to cause minimal disruption to the SSD’s decontamination processes and especially delivery of the endoscope reprocessing service. 
On completion of construction the system should be cleaned and subjected to a passivation process 
to prevent corrosion.
Note1: This figure is approximate contractors should verify the actual length of pipework run necessary.
Permeate Tank

A suitably sized 316L stainless steel tank constructed with a sloping internal base, the suction connection for the loop being taken from the lowest point.  Care must be taken in sizing and design to ensure that at no time a central vortex can form, it should also be ensured there are no dead areas and the tank is completely refreshed at least once per hour by the circulating loop.
The level sensors should be of a sanitary design allowing no area for the formation of dead legs, bio film or other microbial contamination.

Control sensors should be fitted for the following:-
        Tank full - no permeate required

        1st level - permeate required one RO plant on line
        2nd level - permeate required, both RO plants on line
        3rd level – permeate level low alarm point2
        4th level - tank level extra low alarm point3

Note2: low level and extra low level alarm to be connected to the BMS 
Note3: at the fourth level the loop circulating pumps must stop and the chilled water and steam to the plate heaters isolated.

The permeate return should be via suitable spray ball(s) fitted internally to the tank, which constantly flushes all exposed internal areas of the tank above the water level

An inspection hatch suitably sized and positioned to allow easy access for maintenance should be installed at the top of the tank. The inspection hatch should be fitted with a seal of sanitary design for normal operation. The hatch may use any effective sealing method which requires a tool for removal or can be otherwise secured against unauthorised access. 
A suitable vent should be fitted to allow equalisation of the pressures within the tank to eliminate vacuum or pressure as the tank fills and empties. The vent should be fitted with a microbiological retentive filter. Means shall be employed to prevent moisture saturation during sanitisation.
The makeup  from both existing RO plants should be fed to the permeate tank, the make up line should be designed to enable each plant to be isolated from the system serviced /maintained and sanitised before being reconnected without breaking into the closed loop system.

A suitably sized overflow should be fitted to the tank to prevent flooding. The overflow should be fitted with a water seal, the level of which is sufficiently below the take off point and to prevent back flow into the permeate tank. The overflow should be fitted with a glass or Perspex observation point and a drain at the lowest point. A flushing system should be fitted to the upstream side of the overflow to automatically change the water seal.
Distribution loop
To be constructed from 316L stainless steel dairy tube of a suitable diameter for the duty, de-scaled ID and dull polished OD, fully purged welded to form a continuous ring main with10 takeoffs. 
Provision to be made at indicated key points for the loop to be extended in the future with minimal disruption.
Fittings to be Tri-clamp fitted with a bolted clamp ring except where regular maintenance is required where the clamp ring can be of a wing nut type. Alternative sanitary couplings can be offered
Swept pipe bends and ‘T’s’ or similar should be used.

The pipework will be insulated with a suitable thickness of foil backed insulation finished in aluminium cladding, where protection from mechanical damage is required  and stainless steel where exposed in SSD  e.g. on the drops to the take off points(s).
 The pipework will be identified with a label and markings conforming to industry standards, identifying the pipework as RO water as well as arrows indicating the flow and return.

A pressure sustaining device or similar should be incorporated in the return adjacent to the storage tank to maintain turbulent flow
Each valve and component will be clearly identified with a stamped or etched metal disc. The identifications will be clearly noted in a schedule and on any drawings
Proprietary pipeclips at the correct spacing should be used which allow for expansion and contraction.  Where practical, existing unistrut or other hangers can be utilised. At no point should the pipework be suspended from other pipes. Care should be taken to minimise thermal transfer at the support points
Where access is through partitions or fire walls, the access should be appropriately sealed with glands/fire stopping.

Installation

The new loop should be installed along a similar route as the existing system4, the exact route, takeoff points and location of key plant to be agreed on site prior to commencement of the works. It should be noted that the shortest practical route will be required.
All pipework will be subjected to a pressure test after completion and before being placed into service.
The system should be cleaned and sanitised after completion.
The new system should be installed and operating before the existing system is removed.
Note4: The existing loop is routed through the west riser and drops to level 4 for both flow and return. For this upgrade either the flow or return should be via the east riser.
Testing for conformance
The following water quality tests will be required:

a) Full chemical test of the permeate to meet the requirements of CFPP 01, BS EN 15883 parts 1 & 4 
b) Weekly TVC test (BS EN ISO 15883)

c) Environmental Mycobacteria
d) Endotoxins
e) Legionella 
The TVC result will be monitored over a 6 week period, there should be no increase in the TVC levels.

The system cannot be connected to the endoscopy AER’s unless the Environmental Mycobacteria and Legionella result is “none detected”
A full set of chemical and microbial analysis of the RO permeate will be supplied to the successful contractor prior to the work commencing. BSUH will also monitor the permeate discharge from the RO plants for 6 weeks prior to the contract commencing. Further samples of the permeate discharge from the RO plants will be sent for analysis weekly as a datum point for the loop once the new loop is installed.
Services
The existing water supplies, electrical supplies and plant room drainage are to be utilised. Spare electrical supplies are available from the redundant Surgical Air plant.

Where drainage needs to be run at low level care must be taken to protect the pipework from mechanical damage and it must be ensured it does not become a trip hazard.
Pre treatment/filtration
The existing pre-filtration, carbon filters, are to be retained. The break tanks and softeners will be replaced
Building management System (BMS)
The system will be connected to the Trust’s BMS. The contractor should work with the Trust’s specialist BMS supplier to ensure the monitoring and alarm points are available as per appendix 2.
Monitors marked with * are to be supplied as part of this project. All sensors installed on the distribution loop should be of a sanitary design
Flow sensor output would normally be expected to be 4  to 20 mA. It should be ensured all sensors are of the correct output and range to suit the requirements of the BMS contractor.
Provision should be made for the permanent sanitary connection of flow and temperature sensors at the supply and return of the distribution loop.

Controls

Pressure / flow and temperature for control should be monitored at the return end of the loop.
The pressure/flow should be such as to ensure turbulent flow is maintained in the distribution loop at all times. The capacity of the pipe should be sized to allow for a 30% increase in demand.
The loop circulating pumps should be controlled on a duty standby basis. Pumps should be alternated on a regular basis to ensure no microbiological contamination occurs
It should be ensured, pressure and flows are maintained during the pump changeover.

An automatic controller will be fitted to automatically raise the permeate to the required sanitising temperature and reduce to ambient at completion of the hold time. 
The control system should be simple to programme by authorised hospital staff. 
Initially the system will be sanitised on a weekly basis. Means should be incorporated to increase and decrease this period as required.
The temperature controller should be of a suitable temperature range with an accuracy of ±0.5 ºC or better.

The sanitising temperature is 90ºC +5-0 and control should be within the set temperature with a maximum drift of ±1ºC.

The sanitising hold timer should be suitable for 0-9 minutes with an  accuracy of ± 1% 
PLC controller may be used.

The control system should be designed to minimise the dumping of permeate during preparation for sanitising and post sanitising refilling.
The control system should ensure the RO plants do not become microbiologically contaminated due to an excessive time on standby.
A manual reset safety cut out will be fitted to isolate the steam/MTHW supply if the temperature exceeds the maximum temperature of 95ºC by +1%

If sanitisation failed due to temperature/time or other fault a failed sanitisation should be indicated.

Sampling.

Millipore sanitary sampling points should be fitted in the distribution loop at:
the start, 
the end  
before and after any filtration or assembly 
at mid point in an agreed position. 
Sampling points should also be fitted on the permeate discharge from the RO plants.
General.

The system should be designed to best practice, pipework runs should be such to minimise the formation of air pockets. There should be no dead legs, the connections, valves, joins/joints, valves and takeoffs must be of a sanitary design or construction. 
The design and construction of the distribution system and ancillaries should discourage the growth of biofilm and prevent the increase of microbial contamination from the level being supplied by the RO plants.

All fittings, joints and valves should be able to withstand occasional short exposure to temperatures above 90ºC.
Provision should be made to allow the introduction of chemicals into the distribution loop without disturbing the integrity of the loop, the injection point must remain sanitary when not in use
An adequately sized plate heat exchanger should be fitted in the loop to raise the entire distribution loop and tank from a temperature of 15ºC to the disinfection band 90 ºC +5 -0 in an hour. Steam at 10 bar or is available as a heating medium. 
Allowance is to be made to break into and extend both supply and condensate return for the heating medium to the position of the plate heat exchanger. The services should be provided with suitable isolating valves, non return valves, pressure gauges with siphon connections, trap sets and, if required, pressure reducing valve(s) and safety valve(s). Steam at 6 bar (presently being upgraded) will be available in a mechanical service riser on the East of the building and 10 bar in the West Service Riser. Condensate is to be returned via the condensate receiver in the sterilizer plant room on level 4. The nearest condensate pipeline is at high level on level 4 directly beneath the West Service Riser.  
It is acceptable for the volume of water in the distribution system to be reduced during the sanitisation period providing it does compromise the BMS level alarms and has a minimal waste of stored water.

Provision should be made supply a compatible circulating pumps as a ‘dry spare’. 
Provision should be made for the easy insertion with minimal disruption of a plate heat exchanger for chilling, if Option 1 is not installed.
Electrical Installation

Electrical installation, cabling, conduits, trunking, enclosure and labelling should comply with current wiring regulations.

Cables for controls and power should be supported in cable trays and/or conduits and protected where required from mechanical damage.

Out of hours Working/Continuity of Work 
Allowance needs to be made for some out of hours working, especially for any required services shut down. All shut downs are to be in agreement with SSD and if necessary Estates.
Due to the nature of some of the work the contractor should be aware they may be asked to stop work and reschedule in relation to disruption to patient care.
Installation and maintenance manuals. 

At the end of the project two hard copies and one electronic copy (either CD or DVD) of the project must be supplied.
The manuals should contain but not restricted to:

Description of the system

Operating and maintenance instructions for any supplied parts or components.

Programming instructions for the control system

Schedule of parts

List of recommended spares

Full ‘as installed’ mechanical drawings (inclusive of the pre-treatment, softeners and RO plant)
Full ‘as installed’ electrical drawings (inclusive of the pre-treatment, softeners and RO plant)

Steam Generators

Provision should be made for the supply of permeate to the steam generators using the existing pump set. The design of this supply must not compromise the overall sanitary requirement of the system.


Decommissioning 
Allowance should be made to remove and dispose of the existing RO loop distribution system and make good, to the correct standard, any holes through partitions/fire walls. Where required the décor should be made good.
Redundant Equipment

Redundant equipment removed from the old system is to be offered to the Trust before disposal. This will include but not limited to valves, tanks, pumps, filter housings and Millipore sampling points.
Health & safety
Contractors must comply with Trust’s Health & Safety requirements, and incorporate it into their own policy for this work.
It should be noted some of the areas are bacterially contaminated and eating (including sweets) and drinking is prohibited. Contractors need to be aware of the necessity of washing their hands when leaving these areas.
BSUH is a smoke free Trust, smoking is prohibited in the hospital and environment.
Option 1.

A separate cost should be provided to install and connect a suitably sized cooling unit to reduce the temperature of the permeate from an ambient temperature of 24ºC to 15 ºC and then maintain it at the lower temperature. The option will include the supply and installation of an energy efficient split chiller unit and any required control system. Provision is needed at connections to the endoscopy machines to raise the temperature to ensure the detergent and disinfectant works correctly without compromising the endoscopes.
Option 2.

A separate cost to be provided to install a sealed bund around the new tank and existing equipment. Drainage will be via an existing floor drain adjacent to RO plant 1.
Option 3
Allowance for a device fitted to each outlet to prevent water being drawn from the loop when the permeate is above 35ºC.
Warranty
The workmanship, materials and new components will be covered by a 12 month warranty period from the date the plant is accepted.

Any additional manufacturers warranty should be highlighted at the time of quotation

Any disclaimers should be stated at the time of quotation

References.

	Reference
	Title

	
	

	BS 1740
	Specification for identification of pipelines and services

	BS 4800
	Schedule of paint colours for building purposes

	IEE
	Wiring regulations current addition (presently 17th)

	HTM 01-01
	Management and decontamination of surgical instruments used in acute care

	HTM 01-06
	Decontamination of flexible endoscopes: Design and installation

	MEC 30
	Model engineering Standard Washer disinfectors*

	MEC 32
	Model engineering Standard Endoscope reprocessors*

	BS EN ISO 15883
	Washer disinfectors

	HTM 04
	The control of Legionella, hygiene, “safe” hot water, cold

water and drinking water systems

	
	Water regulations

	ISO 2037
	Stainless steel tubes for the food industry

	
	

	Note: The following documents have been archived, references and recommendations within the documents are still valid as a useful design tool.

	HTM 2030 part 2
	Washer Disinfectors - Engineering Considerations*

	HTM 2030 part 3
	Washer Disinfectors - Validation & Verification*

	MEC 30
	Model engineering Standard Washer disinfectors*

	MEC 32
	Model engineering Standard Endoscope reprocessors*

	
	

	* or any superseding document


Appendix 1 – Schedule of Equipment
	Schedule of Equipment

	Type
	Make
	Model
	Location

	Thermal washer disinfector
	Steelco
	TW3000
	Washroom

	Thermal washer disinfector
	Steelco
	TW3000
	Washroom

	Thermal washer disinfector
	Steelco
	DS1000
	Washroom ext

	Thermal washer disinfector
	HAMO/Steris
	T21
	Washroom  ext

	Thermal washer disinfector
	HAMO/Steris
	T21L
	Endowash 2

	Thermal washer disinfector
	Steelco
	TW3000
	Planned

	Endoscope reprocessor
	Lancer
	FC4
	Endowash 2

	Endoscope reprocessor
	Lancer
	FC4
	Endowash 2

	Endoscope reprocessor
	Lancer
	FC4
	Endowash 1

	Endoscope reprocessor
	Lancer
	FC4
	Endowash 1

	
	
	
	

	Allowance should be made in pipe sizing for up to a 30% increase in demand


All thermal washers will use cold RO water for the initial flush and wash, the rinse and disinfection stages will be covered by the hot RO system.

All endoscope washers (FC4) use cold RO water for all stages of the cycle.
 
	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	


Appendix 2 - BMS
System No.1

1 - Raw Water Tank Low Level Alarm (N/C)

2 - Raw Water Tank Feed Pump Failure (N/C)

3 - High Pressure Pump Failure (N/C)

4 - High Conductivity (N/C)

5 - Electrical Supply Failure - 3 phase monitoring (EMC to supply phase monitoring device)

6 - Raw Water Flow Meter (1 pulse = 10 litres)

7 - Treated Water (Softened) Flow Meter (1 pulse = 10 litres)

System No.2

8 - Raw Water Tank Low Level Alarm (N/C)

9 - Raw Water Tank Feed Pump Failure (N/C)

10 - High Pressure Pump Failure (N/C)

11 - High Conductivity (N/C)

12 - Electrical Supply Failure - 3 phase monitoring (EMC to supply phase monitoring device)

13 - Raw Water Flow Meter (1 pulse = 10 litres) *

14 - Treated Water (Softened) Flow Meter (1 pulse = 10 litres) *

Common to both Systems

15 - Treated Water Tank Low Level (N/C)

16 - Treated Water Tank Extra Low Level (N/C)

17 - U.V. Lamp Failure (N/C)

18 - Ring Main duty Pump(Treated Water) Failure (N/C)

18a – Ring Main standby Pump (Treated Water) Both pumps failure (N/C – open on fault)

Additional Flow Meters (common to both)

19 - (SSD) Permeate Supply *

20 - (SSD) Permeate Return *

Additional Monitor

21 – Temperature permeate return
Appendix 3 – Supporting Documentation.
Process Functional Design Specification
1. Function of System & Purpose of Modification Works. 

This Functional Design Process (FDS) Relates to the Lubron UK Limited water treatment equipment located within the Millenium Wing Level 6 Plant Room at the Royal Sussex County Hospital, Brighton. The system comprises the following Lubron UK Limited supply equipment:-
2 GAC 1665 carbon filters

2 Off Model B300 Water Softeners 

2 Off 600 Liter Capacity Soft Water Make Up Tanks

1 Off Model BK08-40T Special Reverse Osmosis Unit

1 Off Model BK08-40T Reverse Osmosis Unit

1 Off 2000 Litre Reverse Osmosis Storage Tank Fitted with HEPA Breather Filter

1 Off Model CRNE5-10 Inverter Driven Duplex Pump Set

1 Off Aquafine Model CSL 4R Ultra Violet Disinfection Unit.

The purpose of the water treatment system as detailed above is to provide high purity reverse osmosis water (Permeate) to supply medical washers/sterilizers for medical instrument cleaning purposes.        

Permeate Storage Tank:-  
The permeate storage tank has 4 level switch positions that are controlled by the Swing Unit.

High High Level Switch (HHL)…………………….. Ring Return to Soft Water Tanks

High Level Switch (HL)…………………….............. Ring Return to Permeate Tank

Low Level Switch (LL)…………………………........Pump protection for the Sterile Boilers pump set.

Low/Low/Level Switch (LLL) ………………………Pump protection for the Permeate ring pump set

From the Permeate Storage Tank the water is fed by gravity to the inlet of the inverter driven electric motors, Model CRNE5-10 circulating pump set. (P-07A & B) These pumps run continuously at suitable pressure and velocity through a Aquafine Model CSL 4R Ultra Violet Disinfection Unit and into the 1 and 2 inch ring mains where it can be taken off for use in the washer/sterilizers. 

On the return of each ring, the permeate passes through Pressure Loading Valves, (45) for the 1 inch ring main and (47) for the 2 inch ring main, through 3 Way Motorised Valves (49) for the 1 inch ring main and (48) 2 inch ring main. If the level in the permeate tank is above the High Level switch, permeate is returned to the soft water tanks. If the level drops below the High Level switch the 3 way valves divert the permeate back to the Permeate Storage Tank until the High High Level is reached. On “tank full” the 3 way valves default back to re-cycling back to the soft water tanks.

Supply of Reverse Osmosis Water to Sterile Boilers:-  

A Duplex pump set P-06A & B feeds the hot well on level 11 for the Sterile Boilers on level 10.
The designer should ascertain the present layout and operation of the RO plants and loop. At present the two RO plants are continuously producing permeate to reduce the possibility of microbial contamination. The designer should allow for the controls to revert to a demand situation while ensuring that there is minimal microbial contamination introduced to the loop at startup. 
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