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The Royal Oldham Hospital: Non-Technical Summary of Application

Existing Site Description 
The steam supply at TROH is split between a waste heat boiler as part of the SRCL incinerator installed

around 20 years ago and a main boiler set located within the Boiler House within the south east area

of the site. The boilers currently generate 6.5 bar steam which is then fed directly to the ring main of

the hospital site. Most of steam is converted to LTHW though some is used directly by AHUs,

humidifiers and sterilisers/autoclaves. A large proportion of the steam is utilised by the laundry.

Two of the three boilers have been retrofitted with new Dunphy burners and economisers. Though the

boilers were originally installed in 1976, the substantial upgrade has created a steam production system

that is close to optimal. The third boiler is used very little and so from an efficiency point of view, there

are small savings, however, as it is kept warm always to allow a fast response if called for, there is an

option to turn it off during periods where only a single boiler is required ie when n+1 is achieved without

the third boiler.
The Energy Centre is located within the Queen Elizabeth the Queen Mother Hospital site with address St Peter’s Rd, Margate CT9 4AN and national grid reference TR 35863 69791. Land use in the vicinity of QEQM Hospital is predominantly suburban. The hospital is located on the southern fringe of the town of Margate, with the nearest residential properties approximately 50 metres to the north of the energy centre’s existing chimney. 
The hospital contains an existing main steam boiler set located within the Energy Centre, towards the north western area of the hospital site. This boiler set consists of 3no. dual fuel steam boilers which currently generates 6 bar steam which is then fed directly to the main hospital site via a dedicated steam main pipe. 
The majority of steam is converted to Low Temperature Hot Water (LTHW – water that is usually from 50°C-80°C) through the use of local calorifiers, and then fed to serve radiators and air handling units throughout the site. The steam pipework is generally run below ground in ducts, though in some areas it is above ground. 

The boilers are connected to natural gas and oil supplies, where they operate predominantly on natural gas, and oil only if there is an issue with the gas supply (very rarely).
Gas is supplied to the site incoming gas meter (MPRN: 20689102) approximately 30m to the south of the energy centre. The gas then runs from the meter to the energy centre via an above ground gas pipe and solenoid valve (electrically controlled shut off valve) . 
Oil is stored in oil tanks in a separate building directly to the north of the energy centre, and their pipes connected to the boilers via oil pumps in the energy centre.  
The exhaust flues of all 3 boilers are routed up through the adjacent chimney, to discharge at the top of the chimney at circa 47m above ground level.  
1. 
2. 
3. 
4. 
5. 
The existing boilers are circa 50 years old and their efficiency is poor by modern standards and are as follows:
1. Boiler #1 – 5,670 kg/hr = 3,841W

2. Boiler #2 – 5,670 kg/hr = 3,841W

3. Boiler #3 – 3,402 kg/hr = 2,305W 
The 3no. steam boilers provide all the heating and hot water for a majority of the hospital site, via the steam networks etc. 
During normal wintertime operation, boilers 1 and 2 take it in turns (e.g. changeover weekly) to be the lead boiler and back up (i.e. the lead boiler is first to respond to the site’s heat load, where the back up switches on when the lead boiler does not satisfy the site’s heat load). Boiler 3 would be switched off through the winter, and would only be operated as a back up if either of boilers 1 or 2 failed in the wintertime. This is known as “n+1 resilience”, which is common practice in many hospitals. 
During summertime operation boiler 3 would become the lead boiler, and boilers 1 and 2 would take it in turns to be the back up boiler. 
This system ensures that all 3 boilers are used evenly and therefore will wear at the same rate.   

As the hospital is occupied 24/7 for 365 days a year, the heating system is not switched off at any stage, other than for planned maintenance or repairs to the system. 
New site Description
The extent of these installation works comprise the installation of a new Combined Heat and Power (CHP) unit, and the replacement of boiler 3 with a new Waste Heat Boiler (WHB).  

The CHP will be situated outside, directly to the south of the energy centre. The new WHB will be situated within the energy centre, where boiler 3 is currently situated. The flue from the CHP is routed into the new WHB within the energy centre, out of the WHB and into the existing chimney. The flue from the new WHB is routed through the existing chimney. 
The CHP being installed as part of these works will be as described below:  
· MWM 38317R2 Natural Gas CHP Unit, with an output of 0.8 MWe (electrical output) & 439kWt (useful LTHW output). The exhaust gas feeding the WHB will be approximately 422kW.
The WHB being installed as part of these works will be as described below:

· Cochran ST28-A3+230 Composite 3-Phase Wet Back Steam Boiler.

· Fired side : 3350 kg/hr @ 100oC; 2100kW

· Waste Heat side: 593 kg/hr @ 100oC; 366kW 

· 
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Environmental Impact of the Installation
These installation works will reduce the energy usage of the site by taking away reliance on the old steam boilers for heating, by prioritising use of a new CHP to produce electricity and heating simultaneously, and to use it’s waste gases as much as possible. Once all the available heat is utilised from the CHP (and its waste exhaust gases) then the burner section of the WHB will operate, meeting the remainder of the site’s heat demand. This means that the new WHB’s comparatively more efficient burners will be used more often than the existing very old boilers, which for a majority of the year will not be used very much.       


Other works going on as part of this installation project, will be to install new heat exchangers (to locally convert the steam into LTHW, which is then fed to the radiators), replacing some of the existing calorifiers. This again improves efficiency within the overall heating system, and will serve to reduce the heat demand of the boilers/steam network. 
The CHP will also serve to reduce the carbon footprint for the site by displacing electricity import (with on-site generation).
New Operation strategy
The CHP uses a natural gas engine that generates electricity (as an electrical generator would). The engine has a heat exchanger jacket on it, where water is pumped through the heat exchanger, the water then picks up heat from the engine (that is otherwise wasted to the local environment) and is pumped to the hospital site in the form of Low Temperature Hot Water (LTHW – water that is usually from 50°C-80°C). 

The WHB consists of a “waste heat” heat exchanger, and a dual fuel burner that is capable of burning natural gas and oil, depending on which fuel source is available of course. Each mode of heat generation can operate independently (i.e. it can be in waste heat mode only; gas/oil burning mode only; or waste heat and oil/gas mode simultaneously).

The waste heat section works by pumping pre-heated water (at circa 50°C) over the heat exchanger, which has exhaust gases (at circa 400°C) from the CHP passing through it. The water picks up the heat from the exhaust gases and is heated up to a steam gas, which is then fed to the steam header pipe. 

The burner section works in the same way that a steam boiler works, i.e. pre-heated feedwater is pumped into the boiler and passes over the heat source until it becomes a steam gas, and fed into the steam system. 

The control and sequencing of the steam heating system will be amended such that the CHP and WHB are used as the dominant heat source all year round. If these aren’t enough to meet the heating demands of the site, then boilers 1 and 2 will take it in turns to operate as the back up should they be required. 
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