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Greinargerd um framvindv. rannsékna

8 nélpteringy vid Krifluvirkjun,

11977.04.,04, S»/LE/VS/GE

NG er 1idinn tveir og halfur ménudur fréd bv{ vinnuhépur
iPrkussofnunar og Rannséknarstofnunar idnafarins ték til starfa
iwid rannsékn mélmteringar vid Krsflu,
‘£ beim tfma hefur teringarprbéfstykkjum verid komid fyrir, gagna-
-s0fnun farid fram og efnagreiningar verid gerdar, Fengir hafa
verid erlendir sérfr®afingar til adstolar vid rannséknina og frek-
‘ari ranns6knir undirb@nar., (Sj4 hjdlagda skfrslu um heimsbkn
beirra I febrfar s.1.) Vid fyrstu konnun hefur eftirfarandi
komid f 1j6s.
1, A0 mati framleidenda gufuhverfilsins er teringarhetta {
gufuhverfli vid nfverandi adstedur engin,

2, Jé&rnmagn { vatni dr holum er mjog breytilegt en jérnburdur

virdist ad mefaltali hafa farid minnkandi upp & sidkastid,
Enn hefur ekki fengist stadfest hvort jérnid er =ttad dr
8t41f60ringum hola eba dr jardlogun,

Vid honnun 4 stélrdrum fré tilraunaskilju vidé holu 7 kom 1
1jés, ad htd, svipud beirri og ver rorin { Ndmaskardi, virdist
I myndun I gufurdri, HAES hefur einnig myndast £ vatnsrdri
fréd skiljunni, { rdri ad hljdéddeyfi £ holu 3 og £ holutoppi
4 holu 6,

‘I greinagerd bessarl verdur 1f¥st beim athugunum, sem farid

hafa fram og peim rannsbknum, sem eru f undirbdningi., Jafnframt
verdur leitast vid aj svara peim hofudspurningum, sem

Jakob Bjbrnsspn Orkumélastjéri lagdi fyrir vinnuhépinn I

bréfi dags. 1977.01,18. (bréf hjdlagt)

[ ]

BORHOLUR

Y september 1976 vard fyrst vart vid jérnburd frholu I Kroflu,
begar hola 6 hafdi blasid I tver vikur vard vatnid dr henni
svart, Vid enfagreiningu kom f 1jés, ad hér var um samband
jérns og brennisteins ad reda, Var bad ad magni til margfalt

& vid bad, sem melst hefur 40ur,og héfgt jarnburdurinn fimm
dogum eftir ad holan t8k ad blésa, Svipada sbgu er ad segja um
holu 7, sem t6k ad blésa ménudi sfdar cg um 2wo0lu 10, sem tbk ad
blésa L desember, Jérnburdurhefrr ekki komid fram { dérum holum




A

- D -

'é Kroflusvedinu, Athyglisvert sr, a8 jérnburdar vard ekki vart

f holu 3, b6 svo ad gasmagn ykist mikid £ henni sl. vor.

£ myndum 1, 2 og 3 er syndur jérnburdur m£ldur { milligrommum

& sekfindu dr holum 6, 7 og 10, ZEinnig er symt, hvernig
vatnsmagn dr holunum hefur breyst frd pvi ber t6ku ad blésa,
Pessi breyting hefur ord8id samfara minnkun 4 afli, og breytingu
4 efnasamsetningu vatns og gufu fir holunum, Til samanburdar

er synt & myndunum hvad jérnburdurinn samsvarar f teringarhrada
&4 8ri, Er b4 midad vid ad st41lid twrist jafnt £ allri holunni,
Ifklegra er b6, ad fé0ringarnar terist mest nedst, enda verdur
breyting & jérnburdi helst skfrd Gt fr4 pvi hvada vatnskerfi er
virkt, I athugun er ad kanna hvort og b4 hvar f férdingunni
teringin er, med bvi ad setja geislavirkan jérnh6lk £ eina
holuna (sj4 bls, 5 £ hjil, skfrslu Korrosionscentralen)
Tsringarhradinn, ef um jafna teringu 4 f6durrdrum veri ad rda,
er 4 bilinu 0.1 - 0,2 mm 4 4ri en efnispbykkt fédurrsra er 4
bilinu 7.6 = 11 mm, J6fn taring er b6 Slikleg eins og 48ur var
nefnt,

Um drambtin 76/77 hofdu 600 kg af jarni borist fir holu 6, en
samanlagdur bungi fédurrdra L holunni er 83300 kg,

I febrtiar 1977 var holutoppur & holu 6 athugadur af sérfredingum
fr4 Korrosionscentralen, I hjélagri skfrslu beirra segir:

"The internal surface (as wet) was black, but as it dried out it
was recognized that the intermal surface was covered by a grey,
hard scale which is believed to contaln silica and, in addition,
some ferrous sulphide, The thickness of the scale was about

1l mm in the capacity tube decreasing to a very thin scale in the
vertical part of the tube, No visible sign of internal corrosion
was found in the wellhead," Unnid er ad rannsékn &4 hdd beirri,

- sem myndast hefur I holutoppnum,

Af ofangreindu er 1j6st, ad allar horfur eru 4 ad vandamilid 56
yfirstiganlegt vid nfiverandi adstadur,




‘GUFUVEITA

Par sem gufuveitan hefur enn ekki tekid til starfa, liggja

ekki fyrir neinar nidurstsdur um teringu f henni, Vid holu 7

var komid fyrir tilraunagufuskilju og bar hafa mélmplotur

verid I gufu og vatni til préfunar, Til samanburdar var préf-

stykki einnig komid fyrir £ gufu fréd holu 7 { Bjarnaflagi, bvi

par er fengin 10 4ra reynsla af nftingu jardgufu, &n teringavanda-

mila, Fyrstu sfnin verda tekin Gt 4 nsstunni, og sidan aftur
eftir h4lft og heilt ér,

I sfnum, sem tekin voru dr gufurdsri fr4 skilju vid holu 7 fundust

svipud sambdnd jérns og brennisteins (pyrite og pyrhotite) og

verja stélrdrin { Bjarnaflagi, DPykk svort h@id hafdi myndast I

rérum fyrir vatn fré skiljunni, Unnid er ad samanburdarrannsfkn-

um 4 h#id £ rérum fré skiljunni og hd, sem myndast hefur f rorum

vid holu 7 f Bjarnaflagi (gufa og vatn).

T sfnum, sem tekin voru fir rori £ hljéddeyfi 4 holu 3, kom fram

hfid, sem unnid er ad rannsékn 4 jafnhlifa rannsékn 4 synum Gr

holutoppi 4 holu 6,

Af h&lfu radgjafaverkfrafinga vid honnun gufuveitunnar hafa efna-

verkfredingarnir Baldur Iindal og Sigurdur R. Gudmundsson tekid

saman; ,Alyktenir vardandi mélmteringu og skeljun I Krdfluveitu
midada vid gufusamsetningu I desember 1976", T gufuveitu telja
peir ad taring geti ordid 0,008 - 0,15 mm 4 &ri og &dlykta ad:
4D6tt hett sé vid, ad mélmtering £ nedri hluta f6durrdra sé mikil

{ sumum tilvikum (+4.d. £ borholu 7) er ekki a8 6reyndu hzgt ad

£1f{ta ad mlntering sé mikid med 88rum hetti en gerist I

sambarilegum kerfum annarstadar, ad odru leiti.*

i pess ad fylgiast med taeringu £ gufuveltunni eftir ad hin

tekur til starfa eru eftirfarandi athuganir fyrirhugadar,

1, Sett verda brjd prbéfstykki f skiljuhts gufuveitunnar,
bPar verda mAlmpldtur £ snertingu vid héprfstigufu, légbrfsti-
gufu og skiljuvatn, Syni verda tekin 4t eftir 3, 6 og
12 m&nudi.

2, Efnisbykkt stélréra og tekjs verdur m=ld tvisvar 4 &ari
med hljédbylgjutaeki,

%3, Komid verdur fyrir skautum, sem leyfa beina mezlingu &
breytingum 4 tearringarhrada, Kaupa barf taeki til bessa
verkefnis og mun Xorrosionscentralen f KaupmannahSfn
abstoda vid undirbining verkefnisins, fztlad er ad tazkid
med fylgihlutum kosti vm 35,000 dkr,
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GUFUHVERFILL

I ferd starfsmanna Kroflunefndar til Japans 1 jandar 1977

var Mitsubishi Heavy Industries gerd grein fyrir breytingum 4

samsetningu gufunnar, fr4 bpv{ sem 1 upphafi hafdi verid midad

vi5. I hj4l6gdu bréfi Einars Tjsrva Elfassonar yfirverkfradings

Kroflunefndar um svor MHI vid spurningum um teringarhattu

segir: ,Reynsla okkar fré Otake - jardhitavirkjuninni, bar sem

svipud pH - gildi koma fyrir, sfrir ad engra tzringarvandamila

er ad venta I gufuhverfli,"

Pegar rekstur virkjunarinnar hefst, er fyrirhugad ad fylgjast

med mémteringu I gufuhverfli & eftirfarandi hétt.

1, MHI hefur gert &=ztlun um teringarpréfun 4 tdrbinuefnum og
fylgdu teki til bess gufuhverflunum, Eru pad bzdi teki bar
sem almenn tering er konnud og teki til preytupréfunar.
Fyrirhugad er ad HAsk6li Islands muni annast breytupréfunar-
tilraunina og einnig hefur MHI bo8ist 11 ad alstoda vil
rannséknina,

2, Komid verdur fyrir skautum fyrir teringamsli svipald og
1 gufuveitu.

Af framansdgdu er 1jést, ad iteringarvendamél vid Krdflu hafa
skfrst ad nckkru fré bdvi a8 vinnuhfpurinn héf stérf., Rennsbknir
4 milmteringu eru b8 bess e8lis ad ber teka langan time og er
nfina fyrst og fremst stefnt ad bvi ad hegt sé al fyigjast vel
med m&lmtzringu £ gufuveitu og orkuveri, begar vidkomandi

taeki verda tekin { notkun,

Fylgiskjols

1, Myndir 1, 2 og 3 sem syna jérnburd Gr borholu 6,7 og 10

2, Afrit af bréfi J.B, dagsettu 1977.01.18

3, Skfrsla sérfredinga fri Korrosionscentralen I Kaupmannahofn
um heims6kn beirra 1 febrdar 1977

4, Afrit af bréfi E,T7.E. dags 1977,02,18

5. fetlun um ftlagdan kostnad vegna starfa vinnuhéps um
ranns8kn mélmteringa L Kréflu 1977
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Dags. Tilv. vor
1977-01-18 JB/sg
Dags. Tilv. ydar

Hr. Sverrir bdérhallsson, verkfr.
Orkustofnun
R.

Vardar: Rannsdékn & teringu vidé Krdflu

Hér med er pér falid ad taka sati i vinnuhdp til rannsdékna a malm-—
teringu vid Kréfluvirkjun. pG er jafnframt tilnefndur til aé vera
formadur vinnuhodpsins, en i bvi felst aé kalla hann saman og sja um
ad starfi hans midi Afram. Vegna bess hve teringarvandamdlis vid
— ‘ Krdflu er adkallandi er bess 6skad, ad hépurinn hradi stdérfum svo

sem frekast er unnt.

Hépurinn skal skila reglubundid framvinduskyrslum til undirritads og
péturs Sigurjénssonar, forstjéra Rannsoknarstofnunar idnadarins.

Med pér i hépnum munu starfa

Valgadur Stefansson, Orkustofnun
Asbjérn Einarsson, Rannsoknarstofnun idénadarins
— Gunnlaugur Elisson, " "

Hjdlagt fylgir, fundargerd frad fundum um teringavandamdlié sem haldnir
voru nylega med fulltruum OS og RI. DPar er m.a. 1¥st verkefnum
vinnuhépsins. Er hépnum hér meé falié ad vinna eftir peirri verkaztlun,
en med hofuddherslu & ad leita svars vid eftirfarandi spurningum:

1. Er veruleg hatta & teringu & tdrbinunni af voldum gufu
frad holum 6, 7 og 10,
Allra upplysinga um tirbinuna, sem nauésynlegar teljast
o i pessu samhengi skal hépurinn afla fra Krdflunefnd.

'
P
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2. Er veruleg hatta & taringu & gufuskiljum og gufu- og vatns-
leidslu ofanjardar af vdldum vdkva Ar holum 6, 7 og 107

3, Hver er liklegur endingartimi borhola 6, 7 og 10 ad Sbreyttri
nuverandi efnasamsetningu borholuvdkvans.
(H&r er Att vié rekstrarlegan endingartima, b.e. pann tima
sem fert pykir ad hafa holur i rekstri; ekki bann tima sem
pad tekur ad tera fédurrdrin upp til agna).

Hopnum er heimilt ad kvedja sér til adstodar radégefandi sérfradinga,
innlenda og erlenda, eftir pvi sem hann telur bad naudsynlegt, ad
hoféu samradi vid okkur Pétur Sigurjonsscn.

Med kvediu,

. S \ (3 -
Afrit: Iénaéarraéuieytlé 4,401ébaﬁ> / &vaéﬁy{\rvﬂw/7
b < ] ' /

Rannsdknarst. idnadarins
Kr&éflunefnd. ~_/

Heimilisfang : Nafnnamer Stmi Simnefni 2anki Hlaupir, nr-

Laugavegur 116, REYKJAVIK  690-305¢ 17400 Orkustofnur LI Austurbzjaritibd 4669




KROFLUNEFND

(Stofnsett skv. 1. nr. 21. 10. april 1974 um [ardgufuvirkjun vi8 Kréflu eda vid Namaskar§ | SuSur-bingeyjarsys!u).

Netndarmenn:

JON G. SOLNES, alpm.,
formadur og framkvaemdast]éri
Ingvar Glslason, alpm., varaform.
Ragnar Arnalds, alpm.

Pall Ladviksson, verkfr.

Bragl Porsteinsson, verkfr.

AKUREYRI, 18.02.1977.

Péstholf 107

Hr. Sverrir PSérhallsson, verkfr.,
Orkustofnun,

Laugavegi 116,

Reykjavik.

Samkvamt simasamtali voru i sidustu viku, fylgja hér
helstu minnispunktar fra fundi Kr&flunefndar vid Mitsubishi 1

jandar 1977 hvad vardar taringarvandamdl.

Spurningarnar, sem undirritadur lagdi fyrir Mitsubishi

sérfredinga bar ad ldtandi voru:

1. Hefur pH gildi af peirri St&réargrééu?er um getur I framldgdu
telexskeyti, en afrit bess fylgir hér med, tzrandi ahrif 4

b16d gufuhverfils eda adra innri fleti hans?

2. Eru einhverjir adrir stadir I péttivatnskerfi Krdfluvirkjunar

bar sem alvarleg terandi dhrif veru vantanleg?

3. Hvad um prd kaliturns, sem er steinsteypt og hudud innan

med epoxybiki?

Sv8r Mitsubishi voru eitthvad & bessa leid:

1. Reynsla okkar frd Otake-jardhitavirkjuninni, bar sem svipud
PH-gildi komu fyrir, synir ad® engra teringarvandamdla er ad

venta 1 gufuhverfli.

2. Eini stadurinn bar sem vart vard vid teringu i Otake-stddinni
var 1 smuroliukelinum, en til kalingar er notad béttivatn
eins og 1 Krdfluvirkjun. Mdguleiki er 4 teringu jafnvel pdott
kelarnir séu Ur rydfriu stdli og rddleggium vid PH-styringu

med inndalingu vitissdda-upplausnar.




L

vel

eda

Vér teljum ad gdé® hidun kaliturnaprdar med epoxy sé nagjanleg
vdrn gegn taringu. I Hatchubaru-stddinni byggium vid eim-

svalann Ur polyestervardri steinéteypu.

Vonumst vér til ad betta negi ydur, en gjdrid svo
a® hafa samband vi® oss, barfnist pér frekari upplysinga

annarrar adstodar.

Virdingarfyllst

F.h. Krbflunefndav

Zf étarsar

Einar T. Eliasson, yfirverkfr.




KORROSIONSCENTRALEN ATV
PARK ALLE 345 - DK 2600 GLOSTRUP
- TELEFON (02) 96 88 00
POSTGIRO 6537413

TELEX 27388

Investigation of corrosion and proposal for corrosion monitoring

in the geothermal power-station at Krafla. Ref.: B 4228.
" Part I: Report on the first visit and registration of
| obtained data. '

14th-18th February, 1977.

Introduction.

On request from Rannséknastofnun idnadarins by Dr. Asbjdrn
Einarsson the Danish Corrosion Centre visited: |

1. The power-station at Krafla

2. Orkustofnun

3. RannsoOknastofnun idnadarins

in the above mentioned period.

The necessity for an investigation came up 2fter a notable
iron content was registrated in the well water from wells
no. 6, 7 and 10. This has lead to a.fear that corrcsion is
taking place in the well head, casing and liners, as well
as that future corrosion may be expected in the separate

installations and connections to the power-station.

The report is based on inspection of following parts of the
plant:
1. Well installations
2. Separator
3. Tubes for steam
4, Tubes for water
5. Silencers o
6. Tubes for well fluid.

During the visit information was received through
Asbiérn Einarsson, Rannsdknastofnun idnadarins

Gunnlaugur Elisson, Rannsdknastofnun idnadarins




Sverrir Thorhallsson, Orkustofnun
Valgardur Stefinsson, Orkustofnun

~Jén Asmundsson, Orkustofnun.

In connection with the inspection samples were taken from
the tubing and the deposits. I'hotos were taken and will be

used in the following reports.

Inspection of well no. 1.

Well no. 1 (first flowed 1974.10.29.) has only been iﬁspectéd
by loocking at some 2 1/2" tube about which no further informa-
tion was available. Further samples and cxact description of
the location of them are necessary to evaluate the Ccorrosion,

Y but the above mentioned 2 1/2" tube was heavily corroded.

Inspection of well no. 3.

At well no. 3 (first flowed 1975.08.23.) the tube to the

silencer and the silencer werc inspected. A sample was taken

from the tube.

The tube was covered by a white scaling and only seen in dry

§
z

condition.

The silencer was covered with a light to blackish scale. It
was assumed that the scaling was of the same character as the

tubescale that will be identified later.

Inspection of well no. 6.

Inspection of well no. 6 (first flowed 1976.08.20,) was made

in connection with changing of the wellhead incstallations.

Prior to the inspecction the wellhead manifold was cut cff
above the connection to the silencer thus facilitating internal
inspection of the wellhead manifold and the nearest parts of

the connection to the silencer, and the capacity tube.
‘ W
The internal surface (as wet)pblack, but as it dried out it

was recognized that the internal surface was covered by a

grey, hard scale which is believed to contain silica and - 1n
addition - some ferrous su.phide. The thickness of the scale
was about 1 mm in the capacity tube decreasing to a very thin

scale in the vertical part of the tubz. No visible sign of




internal corrosion wes found in the wellhead. GSamples of

the scale were taken for further identification.

Inspection of well no. 7.

Well no. 7 (first flowed 1976.10.21.) has two ways to lead
the steam/water mixture away: Through a silencer and through
a separator from which the water can be lead to the silencer

and from which the steam can be taken separately.

Test coupons have been set up both in the water phase andA
the steam phase from the separator. Samples were taken

from the steam and water tubes from the separator for further
investigation and the identification of the scaling. Samples
are in the hands of Orkustofnun/Rannsdknastofnun idnadarins

and the Danish Corrosion Centre.

Samples from "scaling" in the separator were taken. One
from the "back" of the buffelplate and one from the "front"
of it.

Finally a sample was taken from the large amount of sludge
that was present in the bottomzcne of the watertube from the

separator to the silencer.

The condition of following parts is described below:
1. Separator
2. Tube for water

3. Tube for steam.

Ad. 1. In the separator there was a marked difference between

the "scaling" on surfaces that were directly hit by the

steam/water mixture and the surfaces that were not. The

directly hit surfaces had a thin hard and black scale with
grey, loose deposits on it (perhaps FeS with Si02 - this will
be identified later). The not directly hit surfaces had &a up

to 4 mm thick "scaling" which was black in most of the layer
but appeared light in the upper layer. Identification will

take place later. This "scaling” was soft.

Ad. 2. It was characteristic for this tube that there to a

great extent was a sludge formation in the bottom of it. The
sludge formation was loose and could readily be removed. The

rest of the tube was covered by a black and grey scaling that




will be ldentified later. OSpots of cust (Feyog,

scen on Lhe upper part of the fube but it is Likely that

XHQO) were

this has nothing to do with normal operating conditions.

Ad. 3. The tube for steam appeared with a dark to rusty
bottom, dark to bluish scaling on the sides and dark to grey
top. In the scaling on that part of the tube that has been
in contact with steam golden crystals were seen (PeS2 ?).
Crystals with the same appearance were covering the surface

of some 5 years old valves from Ndmaskard.

Inspection of well no. 8.

The silencer of well no. 8 (first flowed 1976.10.27.) was
inspected in order to get an impression of a well considered
"non corrosive'" but as the original paint was still intact,
and scratches in the paint still contained rust which was
considered tc be formed in the installation period, it was
considered useless to take out samples from the tubes or the

silencer.

Well no. 11 (first flowed 1977.02.02.) was found too "young"

to inspect although it is considered necessary to monitor the

iron "output".

Inspection of valves from the Namaskard installations.

The valves were made of cast iron and had only been in
contact with steam. They had been in use for U-5 years.
The scaling was characterized by the golden crystals of
(presumably) FeS,. The scaling was thin and very well

adherent.

A sample was taken for identification.

Inspection of watertube from well no. 7 in Ndamaskard.

This tube was internal covered with a 1 mm thick scale that
was black both in wet and dry condition. A sample of the
tube and a sample of scale were taken for further investi-

"gation and identification respectively.




Final remarks and proposals for further work.

None of the scales found in the Slation at Kralla are
identified and therefore only suggestions can be made

now.

Comparison seems to indicate that the scaling under
formation in the tubes with steam from the separator on
hole 7 is of same character as the scaling found in the
valves from MNamaskard. There is also an indication that

a scale will form in the waterphase from the separator

but as long as the role of cilicate in this scale is not
cleared up nothing can be caid about the protective proper-

ties of this scale.

An open question still is whether the iron compounds found
in the steam/water mixture from the wells no. 6, 7 and 10
origins from corrosion of the steel used for casing and
liner or it has some geological origin. It seems impossible

to determine this by analysis.

It will therefore be recommended to carry out a test with

a padiotracertechnique. This involves that an irradiated
specimen of steel (same composition as the casing) is
mounted Lnto the well and the amount of radiocactive iron-
compounds in the steam/water mixture from the well are then

a direct expression of the corrosion rate in the part of the

well where the specimen is mounted. The half life for iron
is uh days which means that flhe tesis can be carried out
during 2-3 months - a reasonable period of time.

The results of the above mentioned investigations should

give some information of the corrosion conditions of the

we ld installations and the connections to separator. Further-
more the monitoring of well no. 7 by means of test specimens

(made by Rannsodknastofnun idnadarins/Orkustofnun) should

give preliminary information about the high pressure
separator and steam lines. In the steam lines 1t is assumed
that no condensation will take place when the system is in
full service but it may be necessary to use special measures
to avoid condensation, when the plant§§§551§Li§}put into
service (limited yield). Very little is known about the

composition of media in the low pressure separator and lines.




Therefore it seems valid to start a perliminary corrosicn
monitoring program on the low pressure lines as soon ds
the separation installations are put into service. This

program may be extended to cover the condensation line.

The producer of the machinery has proposed a testprogram
including a number of materials used in the power generating
plant but it seems probable that this program will be active
only after the power equipment is put into service. The
monitoring at the separator installations seems to produce
information which can be used to decide whether a corrosion
control program for the steam tubes and/or the condensation
line is necessary belore these parts ol the syslem are put

into service.

The above mentioned propgrams pive inlormation aboul the total
corrosion in a period of time and not the very i1mportant
information about the corrosion rate as a function of the

variations 1in the well.

Therefore the "producer test program" and the test specimens
already mounted should be extended with potential medasurements
for stainless steel and polarisation resistance measurements.
These measurements should be done before the power plant is

put into service as well as they afterwards can serve as a

daily operation control.

Potential measurements (the voltage between the material and

a feasible reference electrode) of stainless steels indicate
whether the steel is in the active or passive state. The
active state involve relatively high corrosion rates with a
little possibility for localized corrosion whereas the passive
state results in low corrosion rates and a possibility for
localized corrosion. Potential recording can be used as

continuous monitoring of the corrosion conditions.

Polarization resistance measurement is also an electrochemical
test method where - by means of a probe consisting of the
material to be monitored - it is possible to measure parameters

that are proportional to the instantaneous corrosion rate.

Reykjavik, 1977.02.18.

Ebbe Rislund Erik Hielsen

The Danish Corrosion Centre
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AETLADUR UTLAGPUR KOSTNABUR VEGNA RANNSOKNA A MALMTERINGU I
KROFLU 1977.

Med bréfi Jakobs Bjdrnssonar Orkumalastjora dags. 1977 01 18
var vinnuhépur til rannsdkna & malmteringu vié Kréfluvirkjun
komid & laggirmar. Hér er um samstarfsverkefni milli Ranns-
dknarstofnunar idnarins og Orkustofnunar adé razéa. 1 fundageréd
sem fylgdi bréfi J.B. er sagt: " Gert er rad fyrir adé kostnadur
vié stérf vinnuhdpsins verdi greiddur af fjarveitingu til pess
hluta Kr&fluvirkjunar, sem falin er Orkustofnun."”

Ad &sk Karls Ragnars deildarverkfr. verdur hér gerdé grein fyrir
detludum Gtldgdum kostnadl vegna pessa verkefnis a arinu 1977.
pibnusta Orkustotnunar ex ekkl lnnltalln { datluminnt,
Kostnadaraztlun:

1. Vinna Rannsoknarstofnunar idénadarins 1.5 Mkr

2. Adkeypt sérfradipjonusta
(Korrosioncentralen, o.fl.) 3.0 "

3. Smi&i & teringartzkjum sem geyma ,
malmsyni, asamt undirstédum 1.0

4. Kaup a teringarmeli (Magna Corrater) 2.0

5. Vinna vié aé setja saman og koma fyrir

preytupréfunartzkjum (fra Mitsubisthi) 0.5 *
6. Ofyrirsed 1.0 "
Samtals 9.0 Mkr
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f.h. vinnuhépsins
Sverrir borhallsson




