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IJ?>BKEH<B?

Ij_^klZ\ey_fuc� AZdexqbl_evguc� hlq_l� ih^]hlh\e_g� jhkkbckdhc� ]jmiihc� ih^

jmdh\h^kl\hf�:e_dk_y�DhdhjbgZ��Bgklblml�]eh[Zevgh]h�debfZlZ�b� wdheh]bb��Fhkd\Z�

Jhkkby�� \� khhl\_lkl\bb� k� dhgljZdlhf��� �������$��4�� k� ³;Zll_ev´� ��F_fhjbZevguf

Bgklblmlhf�� Lbohhd_Zgkdh_� k_\_jh�aZiZ^gh_� hl^_e_gb_� �PNNL)�� ^_ckl\mxsbf� \

jZfdZo� dhgljZdlZ� '(�$&�����5/������ f_`^m� ³;Zll_ev´� Lbohhd_Zgkdhc� K_\_jh� �

AZiZ^ghc� EZ[hjZlhjb_c� \� JbqeZg^_�� rlZl� <Zrbg]lhg�� b� >_iZjlZf_glhf� wg_j]_lbdb

KR:�

>Zgguc� ijh_dl� bf_e� k\h_c� ]_g_jZevghc� p_evx� memqr_gb_� ijZdlbdb� fhgblhjbg]Z� b

hlq_lghklb� ih� \u[jhkZf� iZjgbdh\uo� ]Zah\� \� Jhkkbb� b� klbfmebjh\Zgb_� j_Zevgh]h

kgb`_gby� \u[jhkh\� wlbo� ]Zah\��Lj_fy� dhgdj_lgufb� p_eyfb� ±� ©ijh^mdpb_cª� ^Zggh]h

ijh_dlZ�y\eyxlky�

1. Bg\_glZjbaZpby�\u[jhkh\�iZjgbdh\uo�]Zah\�\�ibehlghf�j_]bhg_��\�^Zgghf�kemqZ_�\

Gh\]hjh^kdhc� h[eZklb��� hjb_glbjh\ZggZy� gZ� ihke_^mxs__� ih\lhj_gb_� b� jZa\blb_

hiulZ�bg\_glZjbaZpbb�\�^jm]bo�j_]bhgZo�kljZgu�b�ihkl_i_ggh�\�kljZg_�\�p_ehf�

2. Ij_^\Zjbl_evguc� \ZjbZgl� f_lh^bq_kdh]h� ihkh[by� �� ©Jmdh\h^kl\Z� ih

bg\_glZjbaZpbb� \u[jhkh\� iZjgbdh\uo� ]Zah\� \� Jhkkbb� gZ� j_]bhgZevghf� mjh\g_ª�

hjb_glbjh\Zggh]h� gZ�rbjhdh_� bkihevah\Zgb_� \� jhkkbckdbo� j_]bhgZo� b� \� Gh\uo

g_aZ\bkbfuo�]hkm^Zjkl\Zo�

3. Hl^_evgu_�g_[hevrb_�bkke_^h\Zgby�ih�bg\_glZjbaZpbb� ±� ©Case Studiesª��^Zxsb_

m]em[e_ggu_� agZgby� ih� lhfm� beb� bghfm� \hijhkm� b� hjb_glbjh\Zggu_� gZ� bo

^Zevg_cr__�bkihevah\Zgb_�\�jZaebqguo�jhkkbckdbo�j_]bhgZo�b�\�kljZg_�\�p_ehf��<

jZfdZo� ^Zggh]h� ijh_dlZ� [ueb� ijh\_^_gu� q_luj_� hl^_evguo� bkke_^h\Zgby�

M]hevguc� f_lZg�� SF6� \� we_dljhl_ogbd_�� Ijh[e_fu� hp_gdb� \u[jhkh\� \� e_kZo�

M]em[e_ggh_� jZkkfhlj_gb_� jy^Z� ij_^ijbylbc� Gh\]hjh^kdhc� h[eZklb�

hjb_glbjh\Zggh_� gZ� bo� mqZklb_� \� f_`^mgZjh^ghc� dhhi_jZpbb� ih� kgb`_gbx

\u[jhkh\�

AZdexqbl_evguc�hlq_l�iheghklvx�khhl\_lkl\m_l�k�mdZaZgguf�p_eyf�b�ihke_^h\Zl_evgh

bo�hibku\Z_l�

<�i_j\hf�jZa^_e_�^Z_lky�h[sZy�bgnhjfZpby�ih�ijh_dlm��kgZqZeZ�baeZ]Zxlky�p_eb�b�oh^

\uiheg_gby� ijh_dlZ�� dZe_g^Zjguc� ieZg�� hkh[_gghklb� \u[hjZ� ibehlgh]h� j_]bhgZ�

bgklblmpbhgZevgh_� ihkljh_gb_� jZ[hl�� AZl_f� ijb\_^_gu� fZl_jbZeu� ih� l_dms_fm

khklhygbx� bg\_glZjbaZpbb� \� Jhkkbb� b� jheb� ijh_dlZ� \� ^hklb`_gbb� p_e_c� JZfhqghc

dhg\_gpbb�HHG� h[� baf_g_gbb� debfZlZ� �JDBD���IhdZaZgh�� qlh� \uiheg_gb_� ijh_dlZ

hq_gv�\Z`gh�jZa\blby�\k_]h�ijhp_kkZ�bg\_glZjbaZpbb�\u[jhkh\�\�kljZg_�\�p_ehf�b��qlh

hg� nZdlbq_kdb� b]jZ_l� jhev� dZlZebaZlhjZ� ^Zevg_cr_c� ^_yl_evghklb�� Ke_^mxsbc

ih^jZa^_e� ihk\ys_g� h[s_fm� hibkZgbx� ibehlgh]h� j_]bhgZ� ±�Gh\]hjh^kdhc� h[eZklb�

\dexqZy� b� hibkZgb_� hj]ZgbaZpbhggh� l_ogbq_kdbo� \hafh`ghkl_c� jZ[hl� \� ^Zgghf

j_]bhg_�b�_]h�hiulZ�\uiheg_gby�^jm]bo�ijbjh^hhojZgguo�f_`^mgZjh^guo�ijh_dlh\��<

ihke_^g_f� ih^jZa^_e_� hibku\Z_lky� bgklblmpbhgZevgZy� kbkl_fZ� bg\_glZjbaZpbb

\u[jhkh\� \� h[eZklb�� hkgh\ZggZy� gZ� bkihevah\Zgbb� m`_� kha^Zgghc� b� mki_rgh

jZ[hlZxs_c�kbkl_fu�dhgljhey�aZ�\u[jhkZfb�aZ]jyagyxsbo�\_s_kl\�\�Zlfhkn_jm�
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<lhjhc� jZa^_e� hlq_lZ� ihk\ys_g� bg\_glZjbaZpbb� \u[jhkh\� iZjgbdh\uo� ]Zah\� \

Gh\]hjh^kdhc� h[eZklb�� Bf__lky� g_[hevrhc� k\h^guc� ih^jZa^_e�� ihke_� q_]h� ^Z_lky

k_dlhjgh_� hibkZgb_� bklhqgbdh\�� khhl\_lkl\mxs__� fh^meyf� f_lh^bdb

F_`ijZ\bl_evkl\_gghc�]jmiiu�wdki_jlh\�ih�baf_j_gbyf�debfZlZ��F=WBD��

<�lj_lv_f�jZa^_e_�ij_^klZ\e_gu�j_amevlZlu�i_j_qbke_gguo�\ur_�q_luj_o�hl^_evguo

bkke_^h\Zgbc�� >\Z� ba� gbo� �©M]hevguc� f_lZgª� b� ©SF6� \� we_dljhl_ogbd_ª�

hjb_glbjh\Zgu� gZ� bkihevah\Zgb_� ^ey� \k_c� kljZgu� \� p_ehf�� H^gh� bkke_^h\Zgb_

�©Ijh[e_fu�hp_gdb�\u[jhkh\�\�e_kZoª��bf__l�ihbkdh\uc�oZjZdl_j�b�ijba\Zgh�kdhj__

^Zlv�hibkZgb_�ijh[e_fu�b�ihklZ\blv�aZ^Zqb�^ey�[m^msbo�jZ[hl��q_f�^Zlv�ijZdlbq_kdb_

j_dhf_g^Zpbb��Bf_ggh� lZdh_� bkke_^h\Zgb_� k_cqZk� \� gZb[hevr_c� f_j_� khhl\_lkl\m_l

khklhygbx� ^_e� k� hp_gdhc� \u[jhkh\� \� e_kZo�� <� ijhlb\hiheh`ghklv� wlhfm�� q_l\_jlh_

hl^_evgh_�bkke_^h\Zgb_� ©M]em[e_ggh_�jZkkfhlj_gb_�jy^Z�ij_^ijbylbc�Gh\]hjh^kdhc

h[eZklb�� hjb_glbjh\Zggh_�gZ�bo� mqZklb_� \�f_`^mgZjh^ghc� dhhi_jZpbb� ih� kgb`_gbx

\u[jhkh\ª�bf__l� km]m[h�ijZdlbq_kdmx�gZijZ\e_gghklv� ±� lZf� ^Z_lky� ZgZeba� gZb[he__

i_jki_dlb\guo�ij_^ijbylbc�b�ij_^eZ]Zxlky�dhgdj_lgu_�f_ju�ih�kgb`_gbx�\u[jhkh\�

<� q_l\_jlhf� jZa^_e_� ^Z_lky� djZldh_� hibkZgb_� ©Jmdh\h^kl\Z� ih� bg\_glZjbaZpbb

\u[jhkh\� iZjgbdh\uo� ]Zah\� \� Jhkkbb� gZ� j_]bhgZevghf� mjh\g_ª�� Iheguc� l_dkl

Jmdh\h^kl\Z� ijb\h^blky� \� \b^_�Ijbeh`_gby� ����� klj���� ihwlhfm� a^_kv� ^ey� m^h[kl\Z

qblZl_ey�b�keblghklb�hlq_lZ�^Zxlky�lhevdh�\u^_j`db�ba�Ij_^bkeh\by�d�Jmdh\h^kl\m�b

hibku\Zxlky� hkgh\gu_� hlebqbl_evgu_� q_jlu� b� hkh[_gghklb� ^Zggh]h� Jmdh\h^kl\Z��<

p_ehf� jhkkbckdh_� jmdh\h^kl\h� ij_^klZ\ey_l� kh[hc� fh^bnbdZpbx� I_j_kfhlj_ggh]h

Jmdh\h^kl\Z�F=WBD�b�iheghklvx�k�gbf�kh\f_klbfh�

Hlq_l�k_fbgZjZ��ijh\_^_ggh]h�ih�ijh_dlm�\�]hjh^_�<_ebdhf�Gh\]hjh^_�������^_dZ[jy

����� ]h^Z�� �� wlh�iyluc�jZa^_e�^Zggh]h�AZdexqbl_evgh]h�hlq_lZ��LZf�hibkZgu�p_eb�b

aZ^Zqb� k_fbgZjZ�� _]h� ijh]jZffZ� b� kibkhd� mqZklgbdh\�� Oh^� k_fbgZjZ�� hkgh\gu_

fhf_glu� ^hdeZ^h\� b� ^bkdmkkbc� ij_^klZ\e_gu� \� \b^_� lj_o� [ehdh\� ±� Jmdh\h^kl\h� b

ijhqb_�f_lh^heh]bq_kdb_�\hijhku���Bg\_glZjbaZpby�\�Gh\]hjh^kdhc�h[eZklb��MqZklb_

\� f_`^mgZjh^ghc� dhhi_jZpbb� ih� kgb`_gbx� \u[jhkh\�� AZdexqbl_evgu_� aZf_qZgby

k_fbgZjZ� nZdlbq_kdb� ih^\h^yl� blh]� \k_c� jZ[hl_� ih� ijh_dlm� b� djZldh� hibku\Zxl

hkgh\gu_� j_dhf_g^Zpbb� mqZklgbdh\� k_fbgZjZ� ih� ijh^he`_gbx� b� jZa\blbx� jZ[hl� \

�����]h^m�b�\�ihke_^mxsb_�]h^u�

<� [he__� jZa\_jgmlhf� \b^_� aZdexqbl_evgu_� aZf_qZgby� k_fbgZjZ� Z� lZd`_� \a]ey^u� gZ

[m^ms__� ijh^he`_gb_� jZ[hl� ij_^klZ\e_gu� \� AZdexq_gbb� ^Zggh]h� AZdexqbl_evgh]h

hlq_lZ�

D� hlq_lm� bf__lky� ^\Z�Ijbeh`_gby��Bo� l_ogbq_kdhc� hkh[_gghklvx� y\ey_lky� [hevrZy

keh`ghklv� bo� ijbeh`_gby� d� hlq_lm� \� gZi_qZlZgghf� \b^_�� I_j\h_� ijbeh`_gb_� �

©Jmdh\h^kl\h� ih� bg\_glZjbaZpbb� \u[jhkh\� iZjgbdh\uo� ]Zah\� \� Jhkkbb� gZ

j_]bhgZevghf�mjh\g_ª�hgh�bf__l�����kljZgbp��djZldh_�hibkZgb_��hjb_glbjh\Zggh_�gZ

ih^]hlh\e_ggh]h�qblZl_ey�m`_�agZdhfh]h�k�f_lh^bdhc�F=WBD��^Zgh�\�JZa^_e_�Q_luj_�

<lhjh_� ijbeh`_gb_� ±� ©Dhfivxl_jgu_� nZceu� ijh]jZffgh]h� h[_ki_q_gby�F=WBD� k

^Zggufb�bg\_glZjbaZpbb�\�Gh\]hjh^kdhc�h[eZklbª���wlh�[he__�����]jhfha^dbo�lZ[ebp�

kh^_j`Zgb_� dhlhjuo� nZdlbq_kdb� ij_^klZ\e_gh� \h� <lhjhf� JZa^_e_� hlq_lZ�� Ihwlhfm

ijbeh`_gby�kms_kl\mxl�\�\b^_�iZd_lh\�dhfivxl_jguo�nZceh\��beb�`_�hgb�aZgbfZxl

�����^bkd_l�\�aZ\bkbfhklb�hl�kl_i_gb�k`Zlby�±�Zjob\bjh\Zgby�nZceh\�b�lh]h�lj_[m_lky

eb�ijbeh`_gb_�^bkd_l�^bkljb[mlb\Z�ijh]jZffgh]h�h[_ki_q_gby�F=WBD��
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>Zgguc�AZdexqbl_evguc�Hlq_l�ih^]hlh\e_g�\�\b^_�we_dljhggh]h�nZceZ�gZ�Zg]ebckdbf

b�jmkkdhf�yaudZo�

G_h[oh^bfh�ih^q_jdgmlv��qlh�^Zgguc�ijh_dl� y\ey_lky�j_amevlZlhf� mkbebc�[hevrh]h

dhee_dlb\Z�� djhf_� g_ihkj_^kl\_gguo� bkihegbl_e_c� ijh_dlZ�� mdZaZgguo� gb`_� \

ih^jZa^_e_��ihk\ys_gghf�hibkZgbx�oh^Z�_]h�\uiheg_gby��[hevrh_�dhebq_kl\h�ex^_c

\g_keb�k\hc�ijbgpbibZevgh�\Z`guc�\deZ^�\�mki_rgmx�jZ[hlm�ih�ijh_dlm�

<� wlhc� k\yab�� bkihegbl_eb� ijh_dlZ� \ujZ`Zxl� ]em[hdmx� [eZ]h^Zjghklv�� dhee_dlb\m

Gh\]hjh^kdh]h� h[eZklgh]h� Dhfbl_lZ� ih� hojZg_� hdjm`Zxs_c� kj_^u�� _]h� jZchgguf

ij_^k_^Zl_eyf� b� bgki_dlhjZf�� jmdh\h^bl_eyf� b� jZ[hlgbdZf� [hevrh]h� qbkeZ

hj]ZgbaZpbc� b� ij_^ijbylbc� Gh\]hjh^kdhc� h[eZklb�� aZbgl_j_kh\Zgh� b� hi_jZlb\gh

hldebdgm\rbfky� gZ� g_h[oh^bfhklv� j_r_gby� gh\hc� wdheh]bq_kdhc� aZ^Zqb�� Ke_^m_l

hlf_lblv� ijbgpbibZevgh� \Z`gmx� ih^^_j`dm� ijh_dlZ� kh� klhjhgu� 86� (3$� b� \

hkh[_gghklb� \deZ^�� >bgu� Djx]_j�� J_c^Z� OZj\b�� ;beeZ� Bj\bg]Z�� >`_ggbn_j

FZp_^hgbZ�� dmjZlhjh\� ijh_dlZ� hl� PNNL KvxaZg� E_]jh�� F_j_^b^^� W\Zgk� b� Bevb

Ihih\Z�� K� jhkkbckdhc� klhjhgu� ijh_dl� [ue� Zdlb\gh� ih^^_j`Zg� =hkdhfwdheh]b_c

Jhkkbb��]^_�ohl_ehkv�[u�hkh[_ggh�ih[eZ]h^Zjblv�K��G�DmjZ_\Z�b�<��<��=Z\jbeh\Z��Ijb

h[km`^_gbb� ijh_dlZ� gZ� K_fbgZj_� \� ]�� Gh\]hjh^_� ������ ^_dZ[jy� ����� ]h^Z� [ueh

ihemq_gh� [hevrh_� dhebq_kl\h� dhff_glZjb_\� b� j_dhf_g^Zpbc�� dhlhju_� aZl_f� [ueb

mql_gu� b� hljZ`_gu� \� AZdexqbl_evghf� hlq_l_�� Fu� [eZ]h^Zjbf� \k_o� ki_pbZebklh\

^Z\rbo�k\hb�aZf_qZgby��\k_o�mqZklgbdh\�k_fbgZjZ�b�\�hkh[_gghklb�G�=��=jbp_\bq��:�:�

=hem[Z��<�F��Fbey_\Z��<�F��Fbdmr_\bq�b�H�;��Iem`gbdh\Z�
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NZceu� hj]Zgbah\Zgu� \� khhl\_lkl\bb� kh� klZg^Zjlguf� ijh]jZffguf

h[_ki_q_gb_f�F=WBD��h^gZ�^bj_dlhjby�gZ�dZ`^uc�ba���e_l�������������

DZ`^Zy� ^bj_dlhjby� kh^_j`bl� �� nZceh\� ^ey�Fh^me_c� 1-6 (Fh^mev� ljb� \oh^bl� \

fh^mev�^\Z) b�nZce�Overwiew.xls kh�k\h^gufb�lZ[ebpZfb.
1990 (file  1990_Nov.zip), \dexqZxsbc� (jZ\gh� dZd�b�gb`_�^ey�1991 – 1998 ]]�):

nZceu�Module1.xls – Module6.xls�ih�fh^meyf�����Jmdh\h^kl\Z
1991 (file  1991_Nov.zip)
1992 (file  1992_Nov.zip)
1993 (file  1993_Nov.zip)
1994 (file  1994_Nov.zip)
1995 (file  1995_Nov.zip)
1996 (file  1996_Nov.zip)
1997 (file  1997_Nov.zip)
1998 (file  1998_Nov.zip)


