A review of European and Noth American water
treament practices (1996 N8)

Summary

This report outlines the Ewpean pproad to
water treament and capsion pevention in
hot water distict heding systemsspecifcally
the gproad adrocaed ty Nordvame, the
distiict heding associion of Nordic counties
in Europe The intent of thiseport is to male
informaion and opeating expeliences on the
Nordvame gproac available to Noth
Amelican system opefors as vell as to
descibe common Nadh American water
treament methods.

An interest in the Ewspean pproadc to weter
treament has gwn recenty because of
developments in aghnced fuids for distict
heding and cooling systems. Weadlitives ae
sometimes incomjpidle with chemicals
traditionally added in Noth America to
prevent corosion in hot and cold ater
systems. In pdicular, some carmsion
inhibitors hase been shen to be incomptble
with the use of iction reducing aditives.

Friction or dieg reducing aditives educe the
frictional losses fsm weter in turlulent fow
by suppessing thedrmation of turkulent
eddies.This results in lever pumping eney
requirments and costs. Inést in these
additives has gwn over the lastdw yeass and
the adiitives hae been successfyll
demonstated in sgeral systemsincluding a
transmission system in Héng, Denmak in
which pumping engy requirements \ere
reduced g 70% and werall opegting costs
were reduced @ 40%.

In North America, corrosion of steel disitt
heding pipes has &ditionally been pevented
by adding corosion inhibitos which protect
the pipe ly forming a potective passiating
film on the intenal surfces.

Most corosion inhibitos ae inoiganic
oxidizing substances lvich passiate the metal
surface ly forming an imperious flm which

interferes with the anodic or tt@odic corosion
reactionsThese inhibitos work with metals
tha exhibit active-passie transitions suc as
iron, nickel, chromium and allgs containing
these metals.

As well, chemicals a& sometimes atéd
which react with andemove dissoled
oxygen.This limits corosion ly limiting the
oxygen educing cthodic reaction. Resttting
either the ctinodic or anodiceactions will
limit the overall corrosion ete since these
processes ardgendent on one anothdihe
electochemical mebanisms of capsion ae
explained in moe detail in theifst pger in
this report, “Corrosion andNater Tregment in
Nordic Distiict Heaing SystemsExpeience
and Pactice”.

The overall treament stategy also indudes
filtering and deminaizing (or softening)
system vater and aising the pHThe second
paper in this eport descibes hemical
additives which ale curently used to pavent
corrosion in Noth American dosed cold and
hot water distibution systems andxplains
some of the athntages and disadhntages of
ead.

Common dchemical adliti ves br corrosion
prevention in North America

Passvators:
chromae
borate nitite
silicate
molybdae
Oxygen scaengers:
hydrazine mopholine
sulphite caustic soda/soda ash

The stetegy recommendedybNordvame is
simply to maintain high quality eter in the
system though contiwial filtering, deaesation
and deminalization (or softening) and to

maintain the pH beteen 9.5-10 y adding
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sodium lydroxide. The piocedue requites
careful monitoing of the &iemisty of the
system vater. The corosion ete nmust also be
monitored though the use of corsion
coupons or piping samples intst in the fow.
Deminealizaion is peferable to softening
because iteduces the total ionic concegtion.

Summary of Nordvarme water tr eament

method

« filter

« deminealize or soften

¢ deaeste

¢ raise pH to 9.5-10yadding sodium
hydroxide (NaOH)

e monitor corosion ate and concerdtions

The irst pager in this eport is an English
transldion of the Nodvame weter treament
marual for distict heding system opetors.
This mamal was pepared ly expett
representéives fom five member counigs of
the Nodvame working group on veter
treament. In it,Nordvamme gves
recommended ceiling concegttons for
chemicals in the systemater.

Summary of guideline \alues of dissoled
species in distict heating water

pH & 25°C 9.5-10.0
Oxygen concenation < 0.02 mg Qkg
Ammonia concenétion < 10 mg NH/kg
Total iron concen@ition < 0.1 mg e/kg

Total copper concerdion < 0.02 mg Cu/kg

The Nodvame gproac has been
successfull epplied in the tw distiict heding
systems in Bnce Edvard Island Canada. In
these systemsw water enteing the netwrk
is filtered softened and deeasted Water in the
system is contimally filtered The pH is
maintained beteen 9 and 9.5ybadding
sodium lydroxide.

In the St. Rul, Minnesota disict heding
system in the United Sts,water is petreaed
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by filtering and softening and a cosion
inhibitor is adled to the systenThe cost of
this treament is $0.12 peraijlon of maleup
water compaed with $0.05 peraglon of
makeup water in the FE.I. systemsThe cost of
water treament in the FE.l. systems heever,

is dgpendent on the cost ofdaratory anayses.
In the St. Bul systemtesting is intuded as a
sewrice with the puthase of the coosion
inhibitor.

The &peliences in the .E.l and St. Bul
systems & outlined in the pzer b@inning on
p. 44 of this eport. This pger was pesented
a the anwal congérence of the Interational
District Enegy Associdion in Indiangolis in
June 1995and a@ain & the IDEAs distibution
workshop in St. Bul in November 1995.

Feedbak from the audiencet ghe IDEA
conferences indiceed tha mary North
American opegtors were moe combrtable
contracting out veter treament actiities.
Even if thee ae saings to be made
opestors prefer a complete éament
“service”, where pioviding the tiemicals
and monitoing the system arboth the
responsibility of the lkemical compan
Water treament actiities sometimesaguire
both time and a lel of expettise tha plant
staf do not hae.

Corversdions with plant stdfhave indicaed
tha in busy seasonsyater treament
monitoling is sometimes thar§t actvity

put on hold although it is vital to the long+ter
health of the systenThe assumption is
sometimes made thd a gven method has
worked well in the pastit will continue to
work. Stopping monitang, however,

can lead to ungected poblems.

A number of conditions in the system can
chang sud as the kemisty of the makeup
water, and the opetion of the deaetion and
deionizdion equipment andnemical £ed
equipment.



Comparison of Nordvarme gpproach and
the use of corosion inhibitors

Nordvarme goproadc
(Carried out by plant staff)

Advantages

» avoids the need to ddcorosion inhibitos

« if corrosion ete incleasesgorosion
inhibitors

» can be aded lder

» can be beger

Disadvantages
* requires caeful monitoing

Corrosion inhibitors (chemical supply and
monitoring by chemical compary)

Advantages

« will protect pipe sudces egardless of ate
of oxygen iniltration

» addition and monitang ae the
responsibility of the lsemical compan

Disadvantages

< once corosion inhibitos ae being used in a
system it is dfficult to stop

« in the futue, use of some common c¢osion
inhibitors ma be esticted because of
ervironmental impact andgulations

Condusions

situdions. In this teament stategy the isk of
corrosion is minimied ty removing axygen
from the &ed vater thiough demical or
themal deaestion, by raising the pH totdeast
9 and ly deceasing the haness B softening
Good water quality monitoing and leak
detection systemsaimpotant elements of
this type of vaeter treament pogram.

Opeswtors of nav hot weter systems might
want to consider simple pH coatras an
altemative to the mag common Ndh
American pproades.The teament stategy
is suitdle when thee is a slav rate of maleup
and when leakge into or fom the system is
small. This stategy might be especiall
suiteble for systems considieg the use of
friction reducing aditives,since some
corrosion inhibitos have been shen to lover
their diag reducing cpabilities.

For the casesxamined the simpler pproach
to water treament is lessxpensve. The cost
of maintaining camosion inhibitos in the St.
Paul system xceeded the cost of the simpler
approad in the Chdpttetovn system. Other
consideations which should be tadn into
account intude the amount of makip
required in the systengvailability of steam or
deaeation, and the wailability of staff to
opeste the equipment and monitor theter
quality.

The lowv corrosion etes seen in the PEI systemsThe authos would like to thank dhn Davey

indicae tha the Euopean pproad for water
treament in hot water systems as defimed in
reference 1 can be fefctive in Noth American

and dhn te Raa of the PEI EmggrCorporation
and Ron Cakoski of Distict Enegy St. Raul
for their help in papaiing this paer
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