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ABSTRACT 

The P h i l i p p i n e s ,  i n  a span of 1 2  yea r s  from 1 9 7 3 t o  
1985 received a t o t a l  o f  NZS21.5 m i l l i o n  as g r a n t  
f o r  geothermal e x p l o r a t i o n  from the N e w  Zealand Go- 
vernment. The consul tancy component of the g r a n t  was 
spen t  on the  two 112.5-MW(e) power developments i n  
Tongonan and Pa l inp inon ,  and o t h e r  high-  temperature 
f i e l d s  i n  t h e  P h i l i p p i n e s .  A major p o r t i o n  o f  i ts 
non-consultancy component was used f o r  t r a i n i n g  the  
F i l i p i n o  geo the rmis t s  i n  va r ious  l e v e l s  and d i s c i p-  
l i n e s ,  both  i n  the  P h i l i p p i n e s  and i n  New Zealand. 
The ex tens ive  i n t e r a c t i o n  between the  F i l i p i n o s  and 
t h e  New Zealand e x p e r t s  and the  con t inu ing  t e c h n i c a l  
t r a i n i n g  of the  l o c a l  geothermis ts  r e s u l t e d  i n  a f a s t  
and e f f e c t i v e  t r a n s f e r  of geothermal technology. 

The New Zealand g r a n t ,  t h e r e f o r e ,  is  very ins t rumen-  
tal  i n  the  sweeping development of the  geothermal  
technology i n  t h e  P h i l i p p i n e s ,  both  i n  terms of 
ope ra t ions  and educat ion.  

Today, New Zealand cont inues  t o  assist t h e  P h i l i p p i n e s  
i n  its. ques t  f o r  energy s e l f - r e l i a n c e  through t h e  same 
scheme i t  h a s  committed i t s e l f  be fo re .  

BACKGROUND 

Not long ago,  i n  t h e  1960 's ,  t he  P h i l i p p i n e s  began i t s  
examination of i t s  geothermal resources .  The disco-  
very o f  the  r e source  i n  Tiwi ,  Albay Province arouse  
the i n t e r e s t  of concerned government agenc ie s ,  and 
l e g i s l a t i o n s  provided f o r  the  impetus which drove 
not  only  the  l o c a l  s c i e n t i s t s  b u t  the  f o r e i g n  geo- 
thermal community as w e l l  t o  i n v e s t  on the  explora-  
t ion  and development of geothermal r e sources  i n  t h e  
P h i l i p p i n e s .  

While the  P h i l i p p i n e s  en te red  i n t o  c o n t r a c t  wi th  the  
Union O i l  o f  C a l i f o r n i a  f o r  t h e  development and 
u t i l i z a t i o n  of the  Tiwi r e source ,  i t  a l s o  sought  the  
a s s i s t a n c e  o f  o t h e r  c o u n t r i e s  f o r  the  e x p l o r a t i o n  and 
development of o t h e r  geothermal a r e a s  i n  the  
a rch ipe lago .  

New Zealand responded t o  t h e  c a l l  by send ing  over a 
number of i ts  geothermal e x p e r t s  f o r  c o n s u l t a t i v e  and 
reconnaissance works. Small- scale g e o s c i e n t i f i c  explo-  
r a t i o n  of the  Tongonan f i e l d  w a s  t hus  pushed throughby 
the then Commission on Volcanology and later  the  
Na t iona l  Power Corporat ion (NPC) wi th  consul tancy 
a s s i s t a n c e  from the  New Zealand Min i s t ry  of Works 
and the  Department of S c i e n t i f i c  and I n d u s t r i a l  
Research. 

With t h e  encouraging r e s u l t s  o f  the  g e o s c i e n t i f i c  
works i n  Tongonan, the  N e w  Zealand Government grant-  
ed i n  1973 a NZS0.4 m i l l i o n  a s s i s t a n c e  t o  the  Ph i l ip-  
pines  f o r  e x p l o r a t o r y  d r i l l i n g  i n  t h i s  f i e l d .  Thus, 
a formal  t e c h n i c a l  cooperat ion between the two coun- 
t r i e s  i n  t h e  f i e l d  of geothermal energy development was 
born. Kingston, Reynolds, Thom and A l l a r d i c e ,  Ltd .  
(KRTA) w a s  named t h e  execu t ing  agency of the  g r a n t  
f o r  New Zealand, and NPC f o r  the  P h i l i p p i n e  Government. 

La te r  i n  1974, the  two governments agreed t o  expand 
t h e i r  cooperat ion and embarked on an enlarged f ive -  
year programme, ending on March 31, 1979. This  covered 
among o t h e r  th ings  the  t r a i n i n g  of F i l i p i n o  

geo the rmis t s  i n  New Zealand. The move would l a t e r  prc- 
duce 8 t r a i n e e s  i n  v a r i o u s  shor t - term s p e c i a l i z e d  on- 
the- job cour ses  i n  e x p l o r a t i o n ,  i n  a d d i t i o n  t o  one 
who had h i s  s p e c i a l  t r a i n i n g  i n  geothermal  w e l l  
measurement i n  1972. The New Zealand Government, cog- 
n i z a n t  of the  scope o f  the  programme and the  impor- 
tance of i t s  o b j e c t i v e s ,  i nc reased  its o r i g i n a l  a i d  
t o  NZS10.0 m i l l i o n .  

I n  1976, execut ion of t h e  programme w a s  taken over 
from NPC by t h e  Energy Development Corpora t ion  (EN),  
a s u b s i d i a r y  of t h e  P h i l i p p i n e  Nat ional  O i l  Company 
(PNOC). A year later ,  New Zealand g ran ted  another  
NZS3.5 m i l l i o n  on top of the  previous NZ$lO.Omillion. 
And i n  t h e  concluding y e a r  of t h e  t e c h n i c a l  coopera t ion  
programme, i n  1979, the  P h i l i p p i n e  Government g o t  
assurance from the  N e w  Zealand Government f o r  a 
"follow-on agreement" i n  view of the  s u c c e s s  i n  
Tongonan. 

GEOTHERMAL ENERGY COOPERATION PROGRAMME 

The follow-on agreement involved:  

(3)  

This  

an a d d i t i o n a l  NZS5.0 m i l l i o n  f o r  t h e  next  f i v e  
y e a r s  ; 
enlargement of t h e  scope o f  the  o r i g i n a l  a i d t o  
inc lude ,  a s i d e  from Leyte and Negros, Manat-Masara 
i n  Davao, Manito i n  Albay, and an  area i n  no r the rn  
Luzon; and 
more shor t- term t r a i n i n g  g r a n t s  i n  New Zealand. 

aereement was even tua l ly  termed t h e  RP-NZ Enemy 
Cooperation P rograme  (ECP). . 

The fo l lowing  yea r s  saw t h e  s u s t a i n e d  successes  i n  
geothermal e x p l o r a t i o n  a c t i v i t i e s  under the  p r o g r a m e  
and the  cont inued support  of t h e  donor government. I n  
1982, NZS3.0 m i l l i o n  was added t o  the  a s s i s t a n c e  fund 
f o r  a t o t a l  of NZ21.5 m i l l i o n  by the  end of 1985. 
When ECP w a s  about t o  be  concluded as o r i g i n a l l y  plan- 
ned, the  New Zealand Government again  committedNZS0.4 
m i l l i o n  f o r  t h e  programme which w a s  subsequent ly  exten-  
ded t o  December 31, 1987. 

SCOPE OF THE PROGRAMME 

EXPLORATION AND CONSULTANCY 

Aside from funding exp lo ra to ry  d r i l l i n g  i n  Leyte and 
Negros i s l a n d s ,  t h e  RP-NZ ECP a l s o  made a v a i l a b l e  funds 

the  fol lowing a c t i v i t i e s :  

P r e f e a s i b i l i t y  and f e a s i b i l i t y  s t u d i e s  of Tongonan, 
Pal inpinon and Bacon-Manito; 

Resource assessment f o r  Tongonan, Pa l inp inon ,  
Bacon-Mani t o  and Amacan (Davao) ; 

Reservoir  behavior  a n a l y s i s  of the  Tongonan, 
Pa l inp inon  and Bacon-Manit0 f i e l d s ;  

Surf ace and downhole exp lo ra to ry  d a t a  review of 
Amacan, Northern Negros, Baslay Dauin (Southern 
Negros) , Burauen (Ley te) , Anahawan (Ley te) , South- 
east Tongonan, M t .  Apo-Kidapawan (Mindanao) and 
M t .  P inatubo (Zambales) ; and 
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(5) Surface  g e o s c i e n t i f i c  surveys  and d a t a  review of 
o t h e r  sma l l e r  geothermal a reas .  

A l l  of t hese  a c t i v i t i e s  culminated i n  e i t h e r  the  i m -  
mediate w r i t i n g  o f f o f  areas f o r  non-v iab i l i t y  or the  
cont inued e x p l o r a t i o n  and development of those found 
having marke tab le  p o t e n t i a l .  

NON-CONSULTANCY 

The non-consultancy component of the  ECP is only  
worth about  10% of the  o v e r a l l  a i d  funds ,  b u t  i t s  
impact on the  t o t a l i t y  of i ts o b j e c t i v e s  is j u s t  as 
s i g n i f i c a n t  and one t h a t  w i l l  s t a y  permanently wi th  
t h e  F i l i p i n o  people.  Covered by t h i s  component are 
(a )  t r a i n i n g ,  (b) s p e c i a l i z e d  i n p u t s ,  and (c )  i n s t r u-  
ments,  equipment and books. 

T ra in ing  

By t r a i n i n g ,  t he  agreement c a t e g o r i c a l l y  means t h e  
" t r a n s f e r  of geothermal technology" t o  the  F i l i p i n o  
geo the rmis t s  through t r a i n i n g  i n  va r ious  d i s c i p l i n e s .  

Since its i n c e p t i o n  i n  1980, t h e  ECP has  a l r eady  s e n t  
54 geo the rmis t s  for a mixture  of t r a i n i n g  i n  New 
Zealand --- account ing f o r  47% of  the  t o t a l  overseas-  
t r a i n e d  personnel  involved i n  PNOC-EDC's geothermal 
o p e r a t i o n s .  On top of t h i s ,  t he  o l d e r  NZ Geothermal 
Ass i s t ance  Programme had p u t  9 PNOC geo the rmis t s  on 
t r a i n i n g  i n  d i f f e r e n t  beotherma1 f i e l d s  i n  New 
Zealand from 1972 t o  1979, f o r  a t o t a l  of 63 avail- 
ments or 55% of the  t o t a l  ove r seas- t ra in ing  opportu-  
n i t i e s  o f f e r e d  t o  the  personnel  of PNOC-EDC (Figure  1 ) .  

N2 54.8X 

THERS 13. SX 

UNU 9.6): 

Figure 1. Geothermal training mix by sponsors ,  as of 
June 1986 

Nonetheless ,  no t  a l l  t r a i n i n g  i n  New Zealand a t t ended  
by PNOC-EDC geo the rmis t s  were covered by the  a i d  
agreement.  But t h e  c o n t r i b u t i o n  o f  the a i d  programme 
t o  PNOC's own f o r e i g n  t r a i n i n g  progranune i n  New 
Zealand i n s t i t u t i o n s  has  been an overwhelmingly l a r g e  
78% i n  terms of  placements.  

Types of  T r a i n i n g  

In  the  e a r l y  days of the  a i d  progranune, d a t i n g  back t o  
1972, shor t- term s p e c i a l i z e d  courses  were o f f e r e d  t o  
the  F i l i p i n o  geo the rmis t s  i n  an e f f o r t  t o  t r a n s f e r  
geothermal technology as qu ick ly  as poss ib l e .  Those 
were the  days when the  worldwide " o i l  crisis" necess i-  
t a t e d  t h e  immediate commissioning of v i r t u a l l y  every 
l o c a l  energy source  the n a t i o n  had. The s i t u a t i o n ,  
t h e r e f o r e ,  c a l l e d  f o r  " i n s t a n t  t echn ic i ans"  i n  the  
f i e l d ;  and the  t r a i n i n g  deemed t o  produce them w a s  
t he  "on- the- job" type. Such cus tomatized t r a i n i n g  

courses  were h e l d  i n  the  geothermal  f i e l d s  o f  N e w  
Zeal and. 

When the  energy crisis eased up i n  t h e  l a t e  ~ O ' S ,  a t  
the  t i m e  when the  development pace of the  coun t ry ' s  
geothermal r e sources  was be ing  s tepped up, t h e  need 
f o r  a deeper unders tanding and s o p h i s t i c a t i o n  i n  t h e  
exp lo ra t ion  and development ope ra t ions  emerged. 
Rea l i z ing  f u r t h e r  t h a t  t he  F i l i p i n o s  would inev i-  
tab ly  b e  l e f t  a lone i n  t h e  f u t u r e  t o  tend t h e i r  own 
r e sources ,  t he  two governments agreed t h a t  a h i g h e r  
l e v e l  of t r a i n i n g  w a s  necessary .  

In 1982, the  RP-NZ ECP began funding t h e  t r a i n i n g  
academic of F i l i p i n o  geothermis ts i n  

courses  i n  New Zealand. I n i t i a l l y ,  an eng inee r  
w a s  sponsored t o  take the  Diploma Course i n  Geo- 
thermal Technology a t  the  Geothermal I n s t i t u t e  of 
the  Un ive r s i ty  of Auckland. In t h e  fol lowing y e a r s ,  
masterate and d o c t o r a t e  courses  were pursued wi thout  
d i s r u p t i o n  (Figure  2) .  
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Figure 2 NZ-ASSISTED TRAINING MIX showing yearly total auailment 
of PNOC-EDC staff. The tralning component of the RP-NZ GECP'was 
drawn up In 1980-81 and was implemented beglnnlng In 1982 

Todate,  PNOC-EDC has  24 g radua te s  from t h e  Diploma 
Course, 9 of which have been ECP g ran tees .  Four 
f e l l m s  j u s t  r e c e n t l y  f i n i s h e d  t h e i r  m a s  tera tes 
whi l e  t h r e e  o t h e r s  a r e  expected t o  g radua te  soon-- 
a l l  wi th  funding from t h e  ECP. Before the  y e a r  1986 
ends ,  a geochemist- grantee o f  the  same a i d  programme 
w i l l  r ece ive  h i s  d o c t o r a t e  degree  from t h e  V i c t o r i a  
Un ive r s i ty  of Wel l ington,  New Zealand; and f o u r  more 
l o c a l  g e o t h e m i s t s  w i l l  g raduate  from t h e  Diploma 
Course i n  Geothermal Technology i n  Auckland. 

Spec ia l i zed  Inpu t s  

T ra in ing  under the  RP-NZ ECP does  n o t  n e c e s s a r i l y  
happen on ly  i n  New Zealand. In f a c t ,  i t  is  a l s o  
implemented l o c a l l y  through t h e  s p e c i a l i z e d  i n p u t  
component of the  a s s i s t a n c e .  This  is accomplished by 
sending New Zealand e x p e r t s  over  t o  the  P h i l i p p i n e s  
and having them s t a g e  seminars  and l e c t u r e s  on d i f -  
f e r e n t  a s p e c t s  of geothermy. I n  most cases ,  " t r ans-  
f e r  of technology" is done most e f f e c t i v e l y  du r ing  con- 
s u l t a t i o n s  on c u r r e n t  i s s u e s  or most demanding prob- 
lems in the  e x p l o r a t i o n  and development of PNOC's 
geothermal p r o j e c t s .  Thus, t h i s  type of t r a i n i n g  
does no t  only  cater t o  pe r sonne l  development b u t  t o  
s o l v i n g  i m e d i a t e  o p e r a t i o n a l  problems a s  w e l l .  

Ins t ruments ,  Equipment and Books 

Though the  RP-NZ ECP, PNOC has  acquired f o r  i ts 
geothermal e x p l o r a t i o n  and development o p e r a t i o n s  
q u i t e  a number of equipment and ins t rumen t s .  N e w  
Zealand tu rned  over  to  the  P h i l i p p i n e  Government own- 
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e r s h i p  of an IDECO H525 d r i l l i n g  r i g  f o r  the  explora-  
t i o n  and product ion d r i l l i n g  i n  Tongonan. In  a d d i t i o n  
t o  t h i s ,  PNOC-EDC received s e v e r a l  f i e l d  v e h i c l e s ,  two 
HP microcomputers,  one set of f l u i d  i n c l u s i o n  equip- 
ment, s t e r e o  microscopes and a downhole flowmeter,  among 
o t h e r  th ings .  

Books and computer programs have a l s o  been donated 
through t h e  a i d  programme. 

THE ENERGY PROGRAMME 

In  t h e  l a te  1970 's ,  t he  P h i l i p p i n e s  formulated an 
energy development programme (Figure  3) which would 
b r i n g  the  coun t ry ' s  dependence on f o r e i g n  o i l  down 
t o  55% by the  end of 1985 from more than 90% a t  t h a t  
t i m e .  The goa l  was supposed t o  be  achieved by 
tapping l o c a l  indigeneous  energy sources ,  1774 MWe of 
which would be  from geothermal r e sources  by la te  1985. 

While the  energy programme looked very ambi t ious ,  t h e  
p o t e n t i a l  r e sources  a l r eady  discovered a t  t h a t  t i m e  and 
the  growing l o c a l  t e c h n i c a l  and manager ia l  e x p e r t i s e  
the  n a t i o n  had dampened skep t i c i sm and pessimism. 
Thus, the  i n i t i a l  programme w a s  even extended t o  
1988 when, as energy p lanne r s  p r o j e c t e d ,  a t o t a l  o f  
2654 MWe of i n s t a l l e d  geothermal gene ra t ing  capac i ty  
(Malixi and Tolent ino,  1982) would be  a -reasonable  tar- 
g e t .  Subsequent ly ,  t h i s  energy development programme 
became one of the  bases  i n  the  coun t ry ' s  n e g o t i a t i o n s  
wi th  o t h e r  c o u n t r i e s  f o r  economic a i d s  and loans .  The 
World Bank, t h e  Japanese Government th ru  t h e  Overseas 
Economic and Cooperation Fund (OECF), and the  N e w  
Zealand Government t h r u  the  RP-NZ ECP provided f inanc-  
ing  f o r  the programme. B u t  as i n  any under taking in-  
volving n a t i o n a l  i n t e r e s t s ,  p o l i t i c a l ,  s o c i a l  and 
economic developments somehow g o t  i n  t h e  way and caused 
cons ide rab le  changes i n  the  energy programme --- reduc- 
ing  t h e  o r i g i n a l  geothermal development t a r g e t  t o  an 
a c t u a l  i n s t a l l e d  capac i ty  of 894 MWe by 1985 
(Tolent ino and Buiiing, 1985). Nonetheless ,  the  N e w  
Zealand Government, i n  a d i s p l a y  of conf idence and 
suppor t ,  even extended its programme of t e c h n i c a l  
and f i n a n c i a l  a s s i s t a n c e  f o r  two more y e a r s  and wi th  
an a d d i t i o n a l  fund of NZS0.4 m i l l i o n  f o r  the  con t i-  
nuing h igh- leve l  t r a i n i n g  of the  F i l i p i n o  geothermis t .  
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IMPRESS IONS 

In  a n u t s h e l l ,  the  New Zealand Government, through 
i ts  Min i s t ry  of Foreign A f f a i r s  and concerned t e c h n i c a l  
agencies ,  helped t h e  P h i l i p p i n e s  r e a l i z e  i t s  programme 
f o r  energy s e l f- r e l i a n c e .  

Its material c o n t r i b u t i o n  might have been f e l t  i n i t i a l -  
l y  only w i t h i n  a very small  s e c t o r  of the F i l i p i n o  
community , those  i n  the  geothermal i n d u s t r y ,  b u t  the  
e f f e c t s  of such c o n t r i b u t i o n  are f a r  more r each ing  than 
what is v i s i b l e  today. For the  l o c a l  geothermal 
i n d u s t r y  which is j u s t  i n  i t s  in fancy ,  a pool  of 
s c i e n t i s t s  and e n g i n e e r s ,  who have f o r  years worked 
hand-in-hand wi th  e x p e r t s  i n  the  technology and have 
enr iched t h e i r  exper iences  wi th  t h e o r i e s  from New 

Zealand academic i n s t i t u t i o n s ,  i s  an investment  
worth a fo r tune .  The growing conf idence by the  
n a t i o n a l  l e a d e r s  on  t h e  c a p a b i l i t y  and e x p e r t i s e  
of these  F i l i p i n o  geo the rmis t s  is c lear ly  man i fe s t ed  
i n  the f as t- dec l in ing  requirement  for fo re ign  
consul tancy s e r v i c e s  by PNOC-EDC (Figure  4) - a 
t r end  t h e  New Zealand Government i s  undoubtedly happy 
about because  i t  a l s o  r e f l e c t s  t h e  success  i n  the  
t r a n s f e r  of geothermal  technology promulgated 
through t h e  I1P-NZ ECP. 
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Figure4 .'FOREIGN CONSULTANCY SERVICES employed by PNOC -EDC 
for its geolhermal operations againsl the background of an 
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And f i n a l l y ,  t h e  legacy of New Zealand's suppor t  
toward the  P h i l i p p i n e s '  energy s e l f- r e l i a n c e  pro- 
gramme cannot be  f u r t h e r  s t r e s s e d  than by i ts  tech-  
n i c a l  and f i n a n c i a l  c o n t r i b u t i o n  i n  t h e  sweeping 
development of t h e  Tongonan and Pa l inp inon  geother-  
m a l  f i e l d s  which bo th  culminated i n  t h e  i n s t a l l a t i o n o f  
225 megawatts of e l e c t r i c i t y  i n  C e n t r a l  P h i l i p p i n e s .  
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