Managing a hydraulic system in distiict heating

(1996 N7)

Intr oduction

The Intendional Enegy Agengy, IEA, District
Heaing and Cooling Implementinggreement,
in its eforts to point to \ays to educe the use
of enegy, has poduced a amber of
pubications dealing with &ious aspects of
implementing and impwing distict heding
and cooling system3his biochure highlights
the mangement of using by tempestures in a
direct distict heding system in the Nethands

More and moe lov-tempesture systems arin
opetion in distict heding. The adantages
are obvious,especialy when opegting a diect
system and a G (STeamAnd Gasturbine
combined gcle), combined heia and
powemlant. Lav tempeatures allav for the
cooling of condensserd tempesture levels
compasble with cooling tavers & atractive
electicity genegting eficiency.

Retun tempestures flom consumer mgy be
as lav as 25-30°C and m# even be cooled
down further by patially wasting het

If at the same time sfiient stoege caacity
of hed is induded a STAG powvemlant mg be
opemted almost awill, regardless of the
discrepany in demanddr electicity and
heding.

A STAG plant of limited cpacity mg be
incorporated in a egional or ngional electicity
grid, located near consumgiand opetted to
follow hed demand if and fven it occus &
optimum conditions ér genegting electicity.
Sud a plantor several stiategically locaed
plants,could be egarded as standybcapacity
replacing olderless eficient paverplants.

When heastolage tanks a locded near

clustess of consumes, a reduction in piping
and pumps will esult.Allowing for a laver
cgpital layout and educed pumping costs.

This report looks & a system Wwetre all the
above adiantajes vere eventualy taken into
considestion.
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Although some of the adntajes were lost in
the lae implementton of the poper hea
souce, the orerall picture will be of inteest to
all concened with planningopeting and
implementing disict heding systems.

Apat from the obious adantgges in educing
the efect of heting upon the erironmentthe
overall cost of heting could be educed
dramaically by genegting electicity at the
best possile eficiengy, paying for the plant
and the necessaadations to poduce het
Even moe ad/iantayeous vihen govemments
find ways and means to alloconsumption of
enegy used br heding only a consumer
prices in oder to brce the optimal use of
combined hetaand paver genestion.

Summary

Pumerend is a tvn with presenty 60,000
inhabitants gowing to 100,000The tawvn is
locaed 20 km nah of Amstedam,the
Nethetands.

In 1980 the tarn council of the ranicipality of
Pumerend decided to implement a distr
heding system.

A municipal dgpatment was ceded to lild,
run and mange the systemAt the same time
the povincial electicity boad decided to bild
a combined hdaaand paver stéion (CHPS)
from which he& would be sold to the
municipal heéing shheme &cost.

The pesent mnicipal heéing system sees
20,400 housing equalents though a 32 km
transpot pipeline and 165 km distution
pipelines.The system is equipped with 47
substéions. Heais supplied i a combined
hed and paever stdion, cgpacity 68 MV¢ and
65 MWth, an auxiliay boiler house (ABH)
containing 4 boiles of 16 MW eah, four
mobile boiles of 3.5 MW br tempoary or
emegeng duties and thee decenalized
storage tanks of a combined pacity of



550 MWh. The tanspot pipelines hae a
storage caacity of 70 MWh.

The system mabe &panded to see

30.000 housing-equélents. Re-gjanisdion of
the paver industy brought the CHPS in hands
of the egional paver compag UNA (NV
Enegieproduktiebedijf UNA, the enegy
production compay of the povinces of

Utrecht and Noth Holland and the city of
Amstedam).

By means of wll protected modenyubic
telephone and paable computerthe
functioning of the enté& system mabe called
up & ary time, ary place Flow-chatts and
diagrams m# be consulted andvhenever
required, autonomous contfs adjusted

Overall contiol degpends on the type of user
seved:one Bimily housing flats, major uses.
The contols ae adjusted to demandrf
heding and indvidual suppy of hot water.
Hed consumption is measen individually by
enegy metes.

The entie transpot, distribution and stage
system is mitected gainst six potential
calamitieshigh pressue in pumping stions,
high pessue in substions and distbution
grids, high pressue in retum pipelinespverflow
of stoiage tanksdraining of stoege tanks and
uncontolled flow into one anotheMoreover,
the entie system is monited daa ae collected
and stoed d 10-mirute intewals. Faultindings
are soted accading to impotance registered
and whele necessgraction takn ly calling up
sewice pesonnel till sésfied.

Condusion

As was the caseof mary a heting systemthe
project Pumerend was oiginally designed and
patly laid-out in fair too gand a &shion
allowing for far geder demandas vell per
connection (housing-equélent) as ér the
entire system (simltaneity),then would be

ultimately required

This made it posslb to chhang the planned
indirect system to a dict systemThe indiect
system stded from a 90/70egime, i.e. 90°C
input into house connections and ‘@ retum.
This to be ealizzd though tanspot pipelines
wherin water & a tempegture of 125°C
would be delrered

At the time theifst pat of the system as
completedit became eident tha a direct lav-
tempesture heding system \as possike, e.g.
at a 90/50 egime. This would allov an equal
transpot cgpacity in the same pipelines and a
the same pump pssues. Costs in lgout,
maintenance and hiel@sses wuld be
consideably lower. Also, this regime
corresponds wll with the implementigon
within the system of a CHP$ the highest
possilke electicity genegting eficiency.

In addition, direct opegtion will reduce pwer
required by pumps though upgading of pump
efficiency and consequengeduction of
pressue.

The geneal condusion dewn means tha
application of a diect systemequites 15 %
less caital investment than an indict system.
Additionally, hed losses and maintenance
costs will be laver, upkeep and opeation will
be simplifed.

Further eduction of pumping peer mgy be
obtained ly installing booster pumps. Hafy
all required pessue does not need to be
supplied &souce, giving the oppaunity to
either educe pessue or educe pipe si&s.
Optimising of hetisuppy may be auined ly
optimal gplication of auxiliay hed souces
and hetastorage tanks.

Hed stoiage tanks hee two functions.The
first function is thathey allow the CHPS to
run & full capacity (or not aall) allowving for
optimal eficiengy. Additionally, this will
reduce the mmber of stas, especialy in
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summetime whereby the plant mg only be
required to un once eery two or thee dgs.
The second function is thatolage tanks mg
deliver hea a times of peak demanthus
reducing the maxionm siz of heasouce
required The obtainhle savings in elaion to
the cost of installing heéatolage tanks is so
dramaic tha consideation will be limited to
optimisaion.

To increase the &dct to its maxiram, tanks
should be situad where their cpacity meets
demand

An autonomous cortdl system vas designed
incormporating the entie systemWhen the
CHPS poduces hdatranspot pumps will tale
hot weter out of the sta@ge tank into vhich the
CHPS delers, and deler hot veter to the
transpot grid at a pessue of maxinum 6 bar
The water level of the stoage tank neagst to
the CHPS is conttled by a contol valve, all
other stoage tanks lg flow balancing Contol
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of storage tanks and auxiligrrboilers is
autonomousAll sorts of situdions mg occur
depending on conditions in theid.

The contols automécally take cae of hea
storage. Pumps & directed ly a compildion
of signals éund in the gd, pumps locted &
the CHPS andtaheABH have key-functions.

By use of telecommmicaion and a cendd
computeycontrol may be gined ly means of
alteiing paametes of the autonomous coots
and eactvating local contol systems.
Through conditioned pametes, stolage tanks
may be svitched on or dfby means of alténg
values intendedor automéic functioning
Pressue 1ising, and thus the outgng flow to
the gid, may be dhangd by alteing the
relaing factor

By this a stte of the ardistiict heding system
was designedmplemented and maged for
the municipality of Pumeend the Netheands.



