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Region 5395
Visible from 5 March 1989 to 19 March 1989
Central meridian passage on 12 March 1989.

During time 1t was visible produced 11 X-class flares.

Of these 4 were greater than or equal to X 4.0:

March 6 13:54 X15.0
March 9 15:15 X4.0
March 10 18:48 X4.5

March 17 17:29 X6.5



ap

Dst (nT)

400

300

200

100

Flares

100 -

-100 -
-200 -
-300
-400 -
-500 -
-600 -

20 25 30

5 10

15 20 25 30
March 1989



Flares

100000 ~ 0.0010
] X4.0 X4.5 Hydro
‘ ‘ Quebec
10000 - M Blackout | 4 0008
5 -
>
L
O
5 1000 Radio Elux 4 0.0006
e : »
N . e J
% 100 | 4 ' \ I ” ‘ r“ r( I “ 0.0004
o) E 1
(@)) .
O ]
AN
10 4 0.0002
E GOES X ray
——LEA| ] _
— SAG| | J
T W ' SO, W 0.0000

W o9 0 49 0 44 0 4o 0 43 00
March 1989



Solar Radio Flux (SFU)
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Frequency in MHz

10th March, 1989 Event
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Horizontal Magnetic Field (nT)
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Disturbance recorded at the Ottawa Magnetic Observatory

00 06 12 18 00 06 12
13 March 1989 U.T. 14 March 1989



Signal Strength (dB)

Magnetic Field (nT)

15 4

] McMurray Riometer

17000 -
16500 -
16000{

15500{

| Hydro-Quebec blackout

1

1 Ottawa Magnetic Observatory

15000 -

T T T
00:00 03:00

| ! ! |
06:00 09:00
13 March 1989




2000 ~
1500 |-
1000 [
500 [

mV/km
o

-500 |-
-1000 |
-1500 |-
-2000 L

X!

E

Electric Field at Ottawa

2000
1500 |-
1000 |-
500 [

-500 |-
-1000 |-
-1500 |-
-2000 L

y

E mV/km

06

07 08 09 10
March 13

12






“Do not wait for
extraordinary circumstances to.
do good; try to use ordinary

e

"
“ Do Mafsonneuve 8430470 !Itustmns‘

Saint-Jecques 8427181 Pucnuer 1
Sainte-Catherine  875-5600 mmtwwmmw
Lava! 8828822

MONTREAL

TUESDAY, MARCH 14, 1989 50¢

Abata 737-33a4

' ‘ Long Term LEBSIHQV ‘ m)e @ﬂ’eue |\|-()|(1\I(/,:;l‘::~;'
A ctior Always A Better Deéal. e
v ne oo, HyC | s BUSINESS
for the delay ‘ Budget ===
. " ieasing
na“:’:s:cer;i:yyeap:;ie:efrﬂ;lt;r’e’r;x;;: Gmr ‘ 580 Michel Jasen; Dorvat wm N MONTREAL. TUESDAY, MARCH 14_ 1889
paper. We're sorry. QUEBEC — — -
Before the blackout hit at 245 Hydro-Québec <R e o
a.m., The Gazette had printed Robert Bourass:

125,000 copies. After power re-
turned at 1:30 p.m., another 50,000
coples containing coverage of the
blackout were printed for delivery
o homes and stores.

About 70 per cent of subscribers
received their copies in the morn
ing as usuai

in officials of th
the second prov:

Hydro will ha
province on the
1 haive the nur
1995, Bourassa 1

And the utilit
plan o make

337.1244 /‘) 35 Henrl Bourassa W.

Maine won’t reconsider Quebec pov|

The Maine utilities commission in
January rejected the contract. which
was signed between Centrsl Maine

G. A, OUIMET — PROP
Doctor's prescriptions filled with care,

Janusry vote He sl
rejection will be isst
The Maine power

bearings, or possibly a new petition
by Central Maioe Power (o the com
mission

@be Gazette |

By SHIRLEY WON {
$1.00

ot The Gazette

* MONTREAL, FINAL EDITION MARCH 18, 1989

Hydro bl

The Maie Public Utilities Com
mission yesterday turned down @ pe
t100- 10 reconsider (ts decision
against the purchase of $4 billion of
power from Hydro-Quebec
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Stocks plummet as mﬂatlon rises

By JAY BRYAN

banks yesterday, raising the rate on a

ure that often foreshadows movu

rate from which many business and con-

of The Gazette one-year mortgage at four of them by consumer prices. The Index jum l sumer rates are scaled up.
half a point to 13.75 per cent, the highest per cent in February — about dau lg “We're heading for 13.25 per cent with- High |
North American stock markets plunged level in five years. what financial markets had expected. in 8 matter of days and 14 per cent is not weste
yesterday as inflation rates jumped. and Economists predict that rates on busi- ‘This sparked heavy selling as investors  inconceivable over the next several times
economists quigkly warned that more bad  ness and consumer loans will rise soon, speculated that authorities in both the months,” sald George Saba, chief econo- mulat

news is on the way in the form of higher
interest rates.

Jittery investors dumped their stocks,
causing the Dow Jones industrial average

- to plummet 48,57 points to 2292.14, Its

biggest drop in 11 months. The Toronto

§ £%3 Stock Exchange's 300 inderx fell by 37.34

€3 points to close at 3614.32

0.

At the same time, a round of hikes in

§ mortgage rates spread to two more major

In Canada, the Consumer Price Index
was up by 0.7 per cent in February, rais-
ing the inflation rate for the past 12
months to 4.6 per cent, its highest level
since July 1987. The 12-month inflation
rate was 4.3 per cent in January.

But observers said stock markets were
reacting mostly to yesterday morning's
announcement of a big jump in the U.S
Producer Price Index, an inflatjor Fieas-

s

United States and Canada would react to
the threat of rising Inflation with higher
Interest rates, said Harvey Bradley, an
economist with Wood Gundy Inc.

Higher inflation is expected to bring
another round of Increases in the prime
rate of chartered banks, which has been
12.75 per cent for the past month.

The prime, which was at 10.75 per cent
as recently as last June, is the benchmark

mist with Montreal Trust.

With the rate for a one-year mortgage
at 13.25 per cent, monthly payments will
be §26.63 higher on a $75,000 mortgage
paid off over 25 years,

Authorities raise interest rates to choke
off inflation. As borrowing becomes more
expensive, people buy less, making it
barder for producers Lo raise prices.
® Investors run for cover. Page G-1
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Other Power System Problems in North America

21:58 UT Widespread power system problems

Subsequent inspections showed transformer damage at Salem
nuclear generating station - removed from service

Also evidence of transformer heating at Meadow Brook
- temperature estimated to reach 400° C
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Power System Problems in England

Effects peaked in UK in 4 hours around midnght of 13/14 March
Numerous reports of communication channel failures and alarms
Alarms from British Telecom stand-by generators
(occurs when voltage dips below 90% for more than 30 seconds)
20:20 - 20:40 30
21:40 - 21:48 150

2 “supergrid” transformers at Norwich Main and Indian Queens
brought up gas alarms within short time of one another and were
switched out - both found to have damaged core-bolt insulation,
amongst other things
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Power System Problems in Sweden

Problems experienced between 17.15 and 07.44 UT

21:41 UT 130 KV Nassjo-Marienlund line tripped

21.43.53 G3 Minus current signal (GIC indications)
21.43.57 G3 Minus current, signal (GIC indicatons)
21.44 increased reactive power, max 540 MVAr
21.47.31 T3 ground error protection start

22.31.03 G3 Minus current signal (GIC indications)

22.40 Oscillating reactive power, due to GIC



Magnetic field (nT)
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Summary

March 1989 disturbances was caused by
a double eruption on the Sun.

Effects occurred in the morning (local time)
- due to a westward electrojet

Effects occurred in the evening (local time)
- due to an eastward electrojet

Power system vulnerability dependent on
local time of magnetic disturbance



